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M L-O 23678B
10 Septenber 1982
SUPERSEDI NG
M L- O 23678A
29 Septenber 1966

M LI TARY SPECI FI CATI ON
OXYGEN SYSTEMS, PORTABLE, H GH PRESSURE, Al RCRAFT
This specification is approved for use by all Departnents
and Agencies of the Departnent of Defense.
1. SCOPE

1.1 Scope. This specification covers requirements for aircraft high
pressure portable oxygen systems, 1800 psi.

1.2 dassification. Portable oxygen systems shall be of the follow ng
types, as specified (see 6.2.1b):

Type | - For 295 cu. in. cylinder.
Type Il - For 96 cu. in. cylinder.

2. APPLI CABLE DOCUMENTS

2.1 Governnment docunents

2.1.1 Specifications and standards. Unless otherw se specified, the
foll owing specifications and standards of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards (DoDl SS)
specified in the solicitation, forma part of this specification to the extent
specified herein.

SPECI FI CATI ONS
FEDERAL
WV T- 775 - Tube, Copper, Seanless (For Refrigeration and General
Use).
PPP- B- 601 - Boxes, Wod, Ceated - Plywood
PPP- B- 621 - Box, Wod, Nailed and Lock Corner
PPP- B- 636 - Boxes, Shipping, Fiberboard

PPP- B- 640 - Boxes, Fiberboard, Corrugated, Triple Wall
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M LI TARY
ML-P-116 - Preservation, Methods of.
ML-C-5501 - Caps and Plugs, Protective, Dust and Misture Seal,
General Specification for.
ML-B-22191 =~ Barrier Mterials, Transparent, Flexible, Heat Seal able.
M L-L-25567 = Leak Detection Conpound, Oxygen Systens.
M L-P-26514 =~ Polyurethane Foam Rigid or Flexible, for Packaging.
ML-0O27210 =~ Oxygen, Aviator's Breathing, Liquid and Gas.
ML-T-27730 =~ Tape, Antiseize, Polytetrafluoroethylene, wth
Di spenser,
ML-C-81302 - deaning Conpound, Solvent, Trichlorotrifluoroethane.
ML-T-81533 =~ 1,1,1 Trichloethane (Methyl Chloroform, Inhibited,
Vapor Decreasi ng.
ML-H 81581 =~ Hose Assenblies, Breathing Oxygen and Air, General
Specification for.
STANDARDS
M LI TARY

M L-STD-105 - Sanpling Procedures and Tables for Inspection
by Attributes,
M L- STD- 129 Mar ki ng for Shipnment and Storage.
ML-STD-130 - Identification Marking of U S. Mlitary Property.
ML-STD- 143 - Standards and Specifications, Oder of Precedence for
the Selection of.
ML-STD-889 - Dissimlar Mtals.

M522059 - Oxygen System Portable, 295 Cu. In., Hgh Pressure,
Aircraft,

M522061 - xygen System Portable, 96 Cu. In., Hgh Pressure,
Aircraft.

AIR FORCE - NAVY AERONAUTI CAL

AN780 - N pple, Union.
AN8OO - Cone, Union.
ANBO5 - Nut, Union.

(Copi es of specifications, standards, drawi ngs and publications required by
manuf acturers in connection with specific acquisition functions should be
obtained fromthe contracting activity or as directed by the contracting
officer.)

2.1.2 Oder_of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.

3. REQUI REMENTS

3.1 First Article. Wen specified (see 6.2.1c), a portable oxygen system
shal | be subjected to first article inspection and approval (see 4.3 and 6.3).

3.2 Selection of specifications and standards. Specifications and
standards for necessary comodities and services not specified herein shall be
selected in accordance with M L-STD 143.
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3.3 Materials. Mterials shall conform to applicable specifications and
shall be as specified herein and on applicable drawi ngs. Materials which are
not covered by applicable specifications or which are not specifically
described herein shall be of the best quality, of the lightest practicable
wei ght and suitable for the purpose intended.

3.3.1 Metal arts. Al metal parts shall be of a corrosion-resistant
material or treated in a manner to render them adequately resistant to

corrosion.

3.3.1.1 Dissimlar netals. Dissinilar netals, such as defined by
M L-STD-889, shall not be used in intimate contact with each other unless
suitably protected against electrolytic corrosion with protective coatings.

3.3.2 Nonnetallic materials. Any nonnetallic material that is adversely
affected by continued use with oxygen shall not be used.

3.3.3 Protective treatnent. \Wen materials are used in the construction of
the system that are subject to deterioration when exposed to environmental
conditions likely to occur during service usage, they shall be Protected
agai nst such deterioration in a manner that will in no way prevent conpliance
with the performance requirenments of this specification. Protective coating
which mght crack, chip or scale during normal service life or under extrenes
of environnental conditions shall not be used.

3.4 Design and construction. The design and construction of the systens
shall be in accordance with MS22059 or MS22061, as specified (see 6.2.1b).

3.4.1 Antiseize tape. Antiseize tape shall be used on al? nale pipe thread
fittings. Antiseize tape shall conformto and shall be applied as specified
in ML-T-27730. Tape shall not be used on flare tube fittings, straight
threads, coupling sleeves or on the outer side of tube flares. None of the
tape shall be allowed to enter the inside of a fitting.

3.4.2 Degreasing. Prior to assembling, all internal surfaces of the system
shal | be degreased by flushing with a cleaning conmpound confornming to
M L-C-81302 or by using a vapor phase degreaser in accordance with
M L-T-81533.  Conponents shall be cleaned by imersing, scrubbing or pressure
spraying with ML-C 81302 cleaning conpound or ultrasonics may be used in
conjunction with vapor decreasing or ML-C- 81302 cleaning conpound. After
conpletion of the cleaning and when assenbled, a General Electric Type H |eak
detector or equivalent halide testing apparatus shall be used to deternine the
absence of the cleaning conpound.

3.4.3 Line assenbly. Tubing used in the line assenbly shall conformto
WM T-775. Fittings used in the line assembly shall conform to AN780, AN30O
and ANB05.
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3.5 Perfornmance.

3.5.1 Leakage. The system when tested as specified in 4.6.2, shall not
show any evidence of bubbles within two mnutes after maximum operating
pressure is obtained nor shall there be any change in pressure after the
storage period.

3.5.2 (dor. The hose, when tested as specified in 4.6.3, shall not enmit
oxygen having any odor

3.6 Cylinder charge requirement. The cylinder shall be kept charged to a
maxi mum of 20 pounds per square inch gage (psig) with oxygen conformng to
ML-0 27210, type |I. The cylinder valve shall be closed to retain the oxygen
in the cylinder.

3.7 Lnterchangeability. Al parts having the same manufacturer’s part
nunber shall be functionally and dimensionally interchangeable.

3.8 ldentification of product. The systems shall be marked for
identification in accordance with ML-STD 130, except that the national shock

nunber shall be omtted fromthe naneplate

3.9 Wrkmanship. The systens shall be uniformin quality and shall be free
fromirregularities, defects or foreign matter which could adversely affect

safety, performance, reliability or durability.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the
contract, the contractor isresponsible for the performance of all inspection
requirements as specified herein. Except as otherwi se specified in the
contract, the contractor may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless
di sapproved by the Government. The Governnent reserves the right to perform
any O the inspections set forth in the specification where such inspections
are deenmed necessary to assure supplies and services conformto prescribed
requirements

4.2 Cassification of inspections. The inspection requirements of the
oxygen systens shall be classified as fol | ows:

a. First article inspection. First article inspection consists of
exam nations and tests Performed on sanples which are representative of the
production item after award of a contract to determine that the production
Item nmeets the requirenments of this specification (see 4.3).

b. Quality conformance inspection. Quality conformance inspection
consists of examinations and tests performed on individual products or lots to
determ ne conformance of the products or lots with the requirements set forth
in this specification (see 4.4).

4.3 Eirst article inspection. First article inspection shall consist of
all the tests and exam nations of this specification.
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4.3.1 First article sanples. Unless otherw se specified, as soon as
practicable after the award of a contract or order, the manufacturer shall
submt two systens of each type specified in the contract or order. The
sanpl es shall be representative of the construction, workmanship, conponents
and materials to be used during the production. Wen a manufacturer is in
continuous production of these systens from contract to contract, subm ssion
of further first article sanples may be waived at the discretion of the
acquiring activity (see 6.2.1c). Approval of the first article sanples or the
waiving of the first article inspection does not exclude the requirenents of
submitting to the quality conformance inspection. The first article sanples
shall be furnished to the Government as directed by the contracting officer
(see 6.2.1c).

4.3.1.1 First article information. Upon conpletion of the first article
inspection, all the applicable inspection reports and, when applicable,
reconmendations and comments pertinent for use in nonitoring production will
be forwarded to the cognizant CGovernment activity. One approved systemwil|
be returned to the manufacturer for use in nonitoring production. The other
sanple may be consumed or destroyed in the first article inspection and shall
not be considered as part of the quantity to be delivered under contract,

4.4 Quality confornmance inspection. The sanpling and inspection |evels
shall conformto ML-STD-105. The quality conformance inspection shall
consist of the follow ng exam nations and tests

Vi sual exam nation
Di mensi ons

Leakage

Qdor

Packagi ng

4.4.1 Sanpling.

4.4.1.1 |nspection |ot.

4.4.1.1.1 Oxygen system An inspection lot size shall be expressed in
units of one oxygen system made under essentially the same conditions and from
the same materials and conponents. The sanple unit shall be one oxygen system

4.4.1 .1.2 Packaging. An inspection lot size shall be expressed in units of
one fully prepared shipping containers containing oxygen systems of one type
fully prepared for delivery from essentially the same materials and
components. The sanple unit shall be one shipping container, containing
oxygen systems of one type, fully prepared for delivery with the exception
that it need not be sealed.

4.4.1.2 Sanpling for tests and exam nations of the oxygen systens. The
sanpl e size, acceptance criteria, tests and examnations required for the
oxygen systems shall be as specified in table I.
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4.5 Test conditions.

4.5.1 Gs. Unless otherwise specified, the gas used in testing the oxygen
system shal | be oxygen conformng to ML-0O 27210, type |

4.5.2 Tenperature and pressure. Unless otherwise specified, tests shall be
conducted at local anmbient tenperature and baronetric pressure. The tenpera-
ture and barometric pressure shall be recorded at the tine of inspection arid,
when required, the test results shall be corrected to normal tenperature and
pressure (NTP) conditions. NTP conditions are 29.92 inches of mercury
(101.3kPa) and 70°F (21°C). Test instrunents shall be calibrated or
adjusted according to their required usage in conducting individual tests

4.6 | nspection nethods.

4.6.1 Visual exam nation.

4.6.1.1 Oxygen system Every oxygen system shall be exam ned visually for
critical defects to deternmine conformance to this specification. Each oxygen
system selected as a sanple unit fromthe lot, shall be exam ned visually for
mnor defects to determne conformance to this specification. The classifi-
cation of defects, table Il, shall be used to classify the defects found

4.6.1.1.1 Dinensions. The oxygen system shall be checked dinensionally to
determne conformance to the dinmensions specified in MS22059 or MS22061, as
appl i cabl e.

4.6.1.2 Packaging. Each of the fully prepared shipping containers,
containing oxygen systems of one type, selected as a sanple unit fromthe |lot,
shal| be examined to determne that the packaging, packing and marking conform
to this specification. The |ist of defects, table Ill, shall be used to
enunerate the defects found.

4.6.2 Leakage. The cylinder shall be charged to maxi num operating pressure
and the cylinder valve opened. The "on-off” mechani sm of the regulator shall
be placed-in the “off” position for this test. Leak test conpond conform ng
to ML-L-25567 shall be applied to all connections, except regulator outlet,
and any areas of potential |eaks, to check system | eakage. Upon conpl etion- of
this test procedure, the cylinder shall be allowed to reach room tenperature,
the cylinder valve closed and the pressure gage shall be marked. The system
shall then be stored for a 6 hour period. After this period, the reading on
the pressure gage shall be noted. The system shall neet the performnce
requi rements specified in 3.5.1.

4.6.3 Odor. The hose shall be subjected to the odor test specified in
M L-H 81581 and shall pass the requirements specified in 3.5.2
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5. PACKAG NG

5.1 Preservation. Preservation shall be level A or C as specified (see
6.2.1d).

5.1.1 Level A Unless otherwi se specified, each oxygen system shall be
cleaned for oxygen service in accordance with industry practice and 3.4.2.
Al'l threaded ports and orifices which are not otherw se protected by
permanent|y attached, captive caps or plugs, shall be sealed off by rigid
plastic fittings only, conformng to ML-C 5501 or comercial equivalent,
Directly after cleaning oxygen systems, each assenbly shall be individually
packaged in accordance with Method 1CG1 of ML-P-116, using barrier naterial
conformng to ML-B-22191, Type Il. Each assenbly shall be cushioned with a
mni num of two inches of prefoamed, nolded polyurethane pads (i.e. top and
bottom pads) conformng to ML-P-26514, Type |, Cass 2 or other simlar
cushioning material capable of fully supporting all surfaces of the unit
container. Each cushioned oxygen system shall then be packaged in a PPP-B-636
weat her-resi stance class fiberboard box, Type CF, Gade V3c or V3s, style
RSC.  Closure of the container shall be according to applicable procedures for
style RSC in the appendix to PPP-B-636.

5.1.2 Level C_ Each oxygen system shall be packaged in a manner that will
afford adequate protection against contam nation and physical danmage during
shipment. As a mninum all threaded ports and orifices which are not
otherwise protected by permanently attached captive caps shall be capped by
rigid plastic fittings only, conformng to ML-C5501 or comrercially
equi valent plastic caps, fittings, etc.

5.2 Packing. Packing shall be Level A B or C as specified (see 6.2.1d).
As far as practicable, containers shall be of mninum tare and cube consistent

with the type and class of container specified.

5.2.1 Level A Eight oxygen systens, packaged as specified in 5.1.1 shall
be packed in a wooded box conformng to PPP-B-621, Cass 2, or PPP-B-601,
overseas type.

5.2.2 Level B. Eight oxygen systems, packaged as specified in 5. 1.1 shall
be packed in wooden boxes conformng to PPP-B-621, Cass 1, PPP-B-601,
donestic type, or PPP-B-640, Cass 1. Non-netallic strapping as specified in
PPP-B- 640 shall be used to reinforce fiberboard containers.

5.2.3 Level C.  Oxygen systens shall be packed in a manner to insure safe
transportation to point of delivery and shall neet the requirements of the
carrier utilized.

5.3 Marking. Unless otherw se specified (see 6.2.1g), marking shall be in
accordance with ML-STD 129.

5.3.1 Precautionary marking. The followi ng precautionary marking shall
appear on each unit package:

“CAUTI ON. DO NOT ALLOW CONTAM NANTS OF ANY KI ND
TO BE USED ON OR ABOQUT PORTABLE OXYGEN SYSTEMS. "

T
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6. NOTES

6.1 Intended use. The aircraft high pressure portable oxygen systens
covered by this specification are intended to supply respirable oxygen or
air-oxygen mxture to the user.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
fol | ow ng:

a Title, nunber and date of this specification
b. Type of portable oxygen systemrequired (see 1.2 and
3.4).
C. Whether first article inspection is required and where
the sanple should redelivered (see 4.3.1 and 6.3).
d. Sel ection of applicable levels of preservation, packaging
and packing required (see 5.1 and 5.2).
Applicabl e methods of cleaning and preservation
Itens of data required (see 6.2.2).
Whet her any special markings are required (see 5.3).
Whether QPL’s are applicable for the cylinder, valve,
regul ator and hose assenbly,

SKQ o

6.2.2 Data Requirenents. Wen this specification is used in an acquisition
which incorporates a DD Form 1423, Contract Data Requirenents List (CDRL), the
data requirements identified below shall be devel oped as specified by an
approved Data Item Description (DD Form 1664) and delivered in accordance with
the approved CDRL incorporated into the contract. Wen the provisions of DAR
7-104.9(n)(2) are invoked and the DD Form 1423 is not used, the data specified
bel ow shall be delivered by the contractor in accordance with the contract or
purchase order requirements. Deliverable data required by this specification
is cited in the follow ng paragraphs:

Par agr aph Data requirements Applicable DID
4.3.1.1 First article Dl - T-5329-i nspection
I nspection reports test reports

(Copies of data item descriptions required by the contractors in connection
with specific acquisition functions should be obtained from the acquiring
activity or as directed by the contracting officer.)

6.3 First article. \Wen a first article inspection is required, the item
will be tested and should be a first article sanple. The contracting officer
shoul d include specific instructions in acquisition documents regarding
arrangements for exam nations, test and approval of the first article.
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6.4 International standardization. Certain provisions of this specifi-
cation are the subject of international standardization agreenent ABC AlR-STD
14/5 “Wal k- Around Oxygen Sets.” \Wen anendnent, revision or cancellation of
this specification is proposed, the department custodians will inform their
respective Departmental Standardization offices so that appropriate action may
be taken respecting the international agreenment concerned.

6.5 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue, due to the extensive-
ness of the changes.

Cust odi ans: Preparing activity:
Arny - AV Navy - AS
Navy - AS (Project No. 1660-0387)
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TABLE |. Sanple size, acceptance criteria, tests and
exanm nation of the oxygen systens.
Sample
Inspection Method size Acceptance criteria
Visual 4.6.1.1 Every oxygen Reject all units with any
examination system for critical critical defect. An ac-
(See classi- defects. Inspection | ceptable quality level of
fication of level II for minor 2.5 defects per hundred
defects) defects. units for minor defects.
Dimensions 4.6.1.1.1 Inspection Acceptance number zero,
level S-2 rejection number 1.
Leakage 4.6.2 Every oxygen system Reject all defective
units.
Odor 4.6.3 Every oxygen system Reject all defective
units.
Packaging 4.6.1.2 Inspection leve!l Total acceptable gquality
S-2 level of 4.0 percent
defective.
TABLE I1. dassification of defects for visual examination of the oxygen
system
Critical Minor

Material imperfections - foreign
matter embedded

>3
(Ul

onent missing, maiformed,
d or otherwise damaged.

Any component loose or otherwise
not securely retained.

Incorrect assembling or improper
positioning of components.

Any functioning part that works
with difficulty.

Faulty workmanship or other
1rregu1ar1t1es.

201. Marking-missing, insufficie
incorrect, illegible or not

permanent.

nt,
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