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rho Type A-14 Pressure-Demand Regulator il ellentia11,y tile A-l2A regulator lllOdi..
fied to p8l'll1it adjustab1. Iprill8-1O&dill8 of the diapllragm 10 that politi". pree..
sure Ce.n be Buppl1ed. The delll8!1d. valve lIpring is controlled 1lI&Il\l&ll,y by tU1'lling
the pressure control knob, or d.ilo.1, on the face of the regulator.

In non-pressurized. aircraft the dial il .Iet with· reference to tlight altitUdes.
In preaaurized aircrat't the dial ill let With reference to cabin altitude. Advance
the dial adjustment until you have reaebltd the altitude.

Up to 30,000 teet, set the pressure control knob at 1falMAJ. and the diluter lever
at NORMAL OXYGEN. Use the regulatOt" eXllct~ a8 ,you voulcl: a 8trlight de=nd
regulator.

Betveen 30,000 and 40,000 teet, set the dial at BAn'l'Y. This suppl!ea oxygen to
your mask at a preasure above that at the surrounding air, especially tor protec­
tion against le~e at air illto the _at.

At 40,000 teet and above, use the following dial lIettingll: .

DIAL SE'l"l'mG

41M
41M
43)1
43M
451(
45M

45M above
(tor e_rgency

40,000 f'eet
41,000 f'eet
42,000 feet
43,000 f'eet
44,000 feet
45,000 teet
Above 45,000 feet
48,000 teet - Abllol~

use only) ceil1ng! '

The flow illdicator andprellBure gage are
not inclUded in the regulator' but ere
1nBtalled sepot"ately. AIDo, the 'l'yp:t
A-l4A has no special emergency valve.
The pressure control knOb can be used,
hoW'ever, to obt...in an increased flow at
oxygen. Thill is useful ill the event ot
serious e.nd uncorrect...ble mask leakage,
but it should be done With caution under
other circumatl'lIlces. The use 01' this
knob will result in greatly illerealled
consumption, pl!lZ'ticularly at altitudeS
at 30,000 feet ...ad below. Wben the .ae ot oXjlgen is discontinued. be sure that
the regulator dial once again is set on KORMAL.

The Automatic Pt'essure-DellllUld Regulators include the features ot the Type A-14
regulator. However, the pressure gage and tlov meter are integral parts of tIM
regulator.
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OXYGEN EQUIPMENT

The development of oxygen equipment has necessarily paralleled the progress In aircraft perform.
ance. Without protection from the phySiological problems at altitude the human element becomes the
limitation on how fast, how high, and how well an aircraft can perform. Oxygen equipment is just one
area of development which has enabled us to fly in the hostile environment above 12,000 feet. In this
chapter you will learn the basic principles of oxygen equipment. Emphasis will be placed on the eq~f"

ment currently being used. The proper and effective use of oxygen equipment will be stressed and will .
include the methods of checking the oxygen equipment prior to and In fllWtt. The opportunity to use
and become famlilar with this equipment will be afforded YllU during the chamber flIght phase of }'m1r
training. .

OXYGEN STORAGE

Aircraft operators who fly routinely either pressurized Or unpressurized at altitudes In excess of
10,000 feet commonly employ a fixed oxygen Installation. This consists of containers affixed within the
aircraft and serviced through an exterior fuselage valve.

Ught aircraft operators who normally fly below 10,000 feet often prefer to use portable O. equip­
ment consisting of a container, regulator, mask outlet, pressure guage, etc., as lUI Integra! unit wHiqh
may be taken aboard the aircraft each time a fllght Is contemplated at altitude. Portable equipment, In
order to avoid weight and bulk problems, is Umited in oxygen supply duration. Typical breathing time .
for four people at 18,000 feet Is III the range of 1·112 hours using a 22 cubic foot container. FIxed 0.
installations usually offer much longer duration times. Actna! times will depend upon size of oxygen
containers in the system, and the number of people using the system.

<

OXYGEN STORACE METHODS

. .Gaseous oxygen is stored In the containers at a pressure of l8OQ.2200 PSI. This is termed a high
pressure system. The high pressure system is used very extensively in general aviation and commercial
aviation.

Latest development in oxygen systems for .aircraft make use of chemical action and are termed .
solid state oxygen systems. Solid state oxygen has come Into its own through its use in new Jumbo Jet
transport. It has weight, duration, and storage adVlUltages not found in systems currently in use.

REGUlATORS AND MASKS

A. Contlnuoua Flow

The continuous flow 0, regulator provides a flow of 100% oxygen. The rate of flow Is ~ually mea·
sured in liters per mInute. Flow rate may be controlled by turning a valve to alter the flow rate, Several
regulators are offered which employ an altitude sensing aneroid to change the flow rate autonlatlcaIly.

Continuous flow masks utilize an orona.<aI face piece to receive the oxygen flow. The face piece
does not usually have an air tight or oxygen tight face seal. This permits the user to exhale around the
face piece Or through small face piece ports or openings designed to dilute the oxygen with ambil!!nt aI~.
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Continuous flow masks in use today make use of a ",breuther bal(. Tbis bal( is attached to the mask
~lI1d enables the wearer to reuse a part of the exhaled oXy!:,'eI'. Usually, there Is a device In the oxygen
hosc which cnables the wearer to see that oxygen ill flo\Ying through the system.

The design of Cl'>ntlnUOlls flow systems limits nltltude range. In order to accommodate personnel
flying in the higher "Ititude ranges several contfllllOlI.S fll'>w masks are now being marketed that provide
an air tight seal with exhalation valves which convert the rebreather bag IntI'> a reservoir bag. Very care­
f1.1 att/llithm to system capahllitfes Is required in use of this type equipment above 25,000 feet even
though it hus been certificated to 41,000 feet. .

B. Demand und PJ'eBBII1'e Demand

The demand regulator, as the name Implies. ,;perates to funllsh oxygen only when the user'lnhales
01' clema/l{lsit. A leverm,ly,dsoheemployedtoellahlethereb'll.iator to automatically give either a mix'
tnre of ea!>in all' and oxygen 01' lIXl% oxygen. This Is referred to as the automlx ',ever, The regulator Is set
np to give varying amounts of oxygen to the u~er depending upon the altitude attained.

The demand mask is designed to aecommodate an airtight and oxygen tight s"al t.o the face. This
mask is expected to retain all of the oxygen thus Inhaled Into the mank by the user and not be diluted hy
I)ntry of olltside air. The demand regulator and mask provides a higher altitude C"dpabllity thailmost
continuous flow systems. It rOilY be 'j;lle1y ltsed to altltude.s of 40,000 feet. .

Pressure demand tegu]atol'8 are deslgnedto furnish oXY!len on Inhlilation either a.s a mixhlte of air
alld oxygcn or 100% 0,. This regulator also provide. a positive pressure application of oxygen to the
mask f"ce piece ellahling the uscrs IlIlIgS to he pressm+"ccl with oxygen, This is of great benefit at ex­
treme 1I1titudes such as 40,()(lO fect or higher. The I,xygcn pressure flow may he either manually con­
trolled or function automatically on some regulator.! at a certain altitude through aneroid action.

j', '

The pressure demand m'lSks are designed to create an air tight and oxygen tight seal. The Inhll1a~

tinn and cxhalatinll valves are specially designed to pennit oxygen pressure ImUd up within the ~~sk

fat'e picce and thns supply oxygen under pressure tu the lungs.

It is e,;elltial that demand and pre~,um demand masks be properly suspended by an adeqnate head
ham"ss and that the masks be afforded tension adjustments in order for the ILscr to ohtaln<l leak proof
seal to the face. The higher you fly, the tIIore critical this adjustment bet'OIl1es.

PRE·FUGHT OXYGEN EQUIP~E~TCHECK

Prinr to flight a person should locate the oxygen mask. pnlctice donning ft. ,lIld adjust head hanle••
to fit: locllte and check function of oxygen pressure gauges, flll\.\' Illdit-ators und connectiollS: .,ulll check
quantity of oxygen In the system. The mask should be donned and the 0, system should be checked fot
ftl1lctlon,

A physical check of the mask and tubing to spot ,Illy cracks. tears, or deterioration would also he
Indicated. If a person is using a mask connection to an individual regulator, check for regulatol' con(li­
tloll "lid lever 01' v"lve positions liS required by that pllrticulnr system.

GENERAL RULES FOR OXYGEN SAFETY

Do not in~pect oxygen equipment with grell.~)' hands. Do not permit accmnulation of oily waste ot
residue In the vicinity of t'1" oxygen system.
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Do not lise surplus oxygen equipment unless It is Inspected by a certified FAA inspection station
nnd approved for use.

Some military components nse oxygell (:ontainers stres'ied for a pressure of 450 PSI (low pressure).
N?edle...to say, a h"".ard exists If a person attempts to pnt 18()().2200 PSI 0. pressure in this type con­
tame~, High p~e"ure 0, contain.en should be marked to Indicate 1800 PSI before attempting tl'> fill the
contlllner to th,s pressure. MOst mdividuals do not posses the equipment necessary to fHl an aircmft oxv­
gen container Emm another source of high pressure nxygen. It Is recommended that oxygen system s~r.
vlCmg be done at FAA certifled stations such as are located at some fixed hase operdtions, tellllinal com­
plexes, etc.

After any use of oxygen, careful attention should be given to ascertain that all flow is shut off be­
fore lighting cigarettes, etc.

. Oxygen sy".tems must be engineered to pmtect the individual to the maximum anticipated flight
a~ht~de of the arrcraft. Before purcha.slng any oxygen equipment, it Is recommended that you brief the
d,stnbl.tor on such factors as. peak altitude to be flown. nnmber of persons who will use the oxygen sys­
tem, expected oxygen breathmg duration. range of the aircraft, and any other information you think will
he helpful in designing a proper oxygen system. Do not make anv modification to the system without
cousulting the suppHer or distributor, '

Do not place portable oxygen containers In the aircraft unless you fasten them securely to insure
against disphlcement in the event of turbulence. unusual aircraft attitndes, etc.
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