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DESI GN AND | NSTALLATION OF LIQU D OXYGEN SYSTEMS
I N Al RCRAFT, GENERAL SPECI FI CATION FOR

This specification is approved for use by all Departments
and Agencies of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers, the general requirenments for the design
and installation of liquid oxygen (70 and 300 pounds per square inch gauge) (psig)
(483kPa and 2068 kPa) systens in aircraft.

2. APPLI CABLE DOCUMENTS

2.1 Government documents.

* 2.1.1 Specification and standards. The followi ng specifications and standards
forma part of this specification to the extent specified herein. Unless otherw se
specified, the issues of these docunments are those listed in the issue of the

Departnent of Defense Index of specifications and Standards (DoDl SS} and suppl ement
thereto, cited in the solicitation (see 6.2b).

SPECI FI CATI ONS

M LI TARY
M L-B-5087 - Bonding, Electrical, and Lighting Protection,
For Aerospace Systens
M L-H 5088 - Wring, Aerospace Vehicle

Beneficial comments (recommendations, additions, deletions} and any pertinent data
which may be of use in inproving this document should be addressed to: Systenms
Engi neering and Standardi zation Departnent (Code 53) Naval Air Engineering Center,
Lakehurst, NJ 08733-5100, by using the self-addressed Standardization Docunent

| mprovenment Proposal (DD Form 1426) appearing at the end of this document or by
1 letter.
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El ectroni ¢ Equi pment, Aerospace, General
Speci fication For

Val ve, Check, Aircraft Low Pressure Oxygen
Systens

Tubing, Steel, Corrosion-Resistant, (304),
Anneal ed, Seam ess and \\l ded

Switch, Push, 10 Anmperes and Low Level,
Dusttight

Val ves, Oxygen, Pressure Relief, Aircraft
Converter, Liquid Oxygen, 5 Liter, MBA-5A
Converter, Liquid Oxygen, 10 Liter, GCU 24/A
Hose Assenblies, Metal, Liquid Oxygen
Aircrew Environmental, Escape and Survival
Cockpit Capsule System General Specification
For

Regul ators, Oxygen, Diluter-Demand, Automatic
Pressur e- Breat hi ng

Val ve, Check, For 300 PSI Liquid Oxygen
Converter System Type M1

Connector, Electrical, Mniature, Environment
Resistant Type, General Specification For
Leak Detection Conpound, Oxygen Systens
Indicator, Liquid Oxygen Quantity,

Capaci tance Type, General Specification For
Converter, Liquid Oxygen, Capacitance Type
Gaugi ng, General Specification For

Valve, Liquid Oxygen Drain

Trailer, Conpressed Gas Cylinder, AF-M2R-3,
H gh Pressure, 2 Weel 6 Cylinder Capacity
Dumy Converter, Liquid Oxygen Indicator
System 10 Liter, CRU-23/A

Dumy Converter, Liquid Oxygen Indicator
System 25 Liter, CRU24/A

Hose Assenbly, Non-netallic Tetrafl uoroethy-
| ene, Oxygen

Oxygen, Aviator’s Breathing, Liquid and Gas
Oxygen System Survival Container and Oxygen
Kit, GCeneral Specification For

G ease, Arcraft and Instrument, Fuel and
Oxi di zer Resi stant

Tape, Antiseize, Tetrafluoroethylene, Wth
Di spenser

Tank, Mobile Storage, Liquid oxygen, TMJ}27/M
Survival Kit Container, Arcraft Seat, Wth
Oxygen, GCeneral Specification For

Indicator, Liquid Oxygen Quantity

I ndicator Repeaters, Liquid Oxygen Quantity
Regul ator, Chest Munted, 100 Percent Oxygen,
Positive Pressure, CRU-79/P



M L-H 81581/5
M L-R-83178

M L- E- 87235
M L-H 87961

STANDARDS
M LI TARY
M L-STD-17B

DOD- STD- 100
M L- STD- 203

M L- STD- 889
M L- STD-970

M L- STD- 1247

M L- STD- 1359

M522032
M522055

M522059
M522061
M522062
M522068
M524548
M527599
M533583
MS33584
MS33611
M533656
MS33739

M590341

MS90457
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Hose Assenblies, Breathing Oxygen, Low
Pressure, Connector to Regulator

Regul ator, Oxygen, Diluter-denmand, Automatic-
pressure-breathing, General Specification for
Enmergency Escape, Aircraft

Nose and Hose Assenblies, Air Duct, Ar
Breathing, Oxygen Systems, GCeneral Specifica-
tion for

Mechani cal Synbols for Aeronautical and
Spacecraft Use

Engineering Drawing Practices

Aircrew Station Controls and Displays For
Fixed Wng Arcraft

Dissimlar Metals

Standards and Specifications, Oder of
Precedence for the Selection of

Mar ki ng, Functions and Hazard Designations of
Hose, Pipe, and Tube Lines for Arcraft,
Mssile and Space Systens

Cl eaning Methods and Procedures for

Breat hi ng Oxygen Equi pnent

Recharger Assenbly, Portable Oxygen

Hose Assemblies, Oxygen-Breathing Connector
to Regul ator

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

Oxygen System Portable, 96 Cu. In., High
Pressure, Aircraft

Regul ator, Oxygen, Diluter Demand, Automatic,
Pressure Breathing

Coupling Assemblies, Quick Disconnect,
Aircraft Liquid Oxygen Systens

Hose Assenbly, Tetrafluroethylene, Oxygen.
Regul ator, Oxygen, Diluter Demand

Tubi ng End, Double Flare, Standard D nensions
For

Tubi ng End, Standard Di mensions For Flared
Tube Bend Radii

Fitting End, Standard Di nensions For Flared
Tube Connection and Gasket Seal

Aircraft Mrkings, Servicing, and

Precauti oni ng

Mounting Bracket Configuration, Mting
Portion for 5 and 10 Liter Liquid Oxygen
Converter

Hose Assenbly, Metal, Liquid Oxygen



Downloaded from http://www.everyspec.com

M L- D 19326H
Al R FORCE- NAVY AERONAUTI CAL
AN929 Cap Assenbly, Tube, Pressure Seal
AND1 0104 Tubing, Steel, Corrosion-Resistant, Round;

Standard Dinensions For

(Unl ess otherw se indicated, copies of federal and mlitary specifications,
standards, and handbooks are available fromthe Standardization Docunents
order Desk, Building 4D, 700 Robbins Avenue, Philadel phia, PA 19111-5094.)

* 2.1.2 Oher CGovernnent docunments,drawings, and publications. The follow ng
ether Covernnent documents, draw ngs, and publications formpart of this
specification to the extent specified herein. Unless otherw se specified, the

I ssues shall be those in effect on the date of the solicitation.

DRAW NGS
AR FORCE

44A25450 - Sl eeve, Oxygen Coupling

44B24627 - Bracket Assenbly, Portable Oxygen Cylinder

46A16236 - Aip, Recharger Low Pressure Oxygen System

53C3794 Cylinder and Regul ator, Breathing Oxygen,
Portabl e

5303970 Mask- Cyl i nder - Regul ator, Oxygen, Portabl e,
Aircraft, Firefighters

60D3570 Cylinder and Regul ator, Breathing Oxygen,

Portabl e A/U26S-3, Assenbly of

(Copies of drawings required bg contractors in connection with specific
acqui sition functions shoul d be obtained fromthe contracting activity or as
directed by the contracting officer.)

2.2 Non- Government publications. The follow ng docunent forms a part of this
docunment to the extent specifred herein. Unless otherw se specified. the issues
of the docunents which are DoD adopted are those listed in the issue-of the DoO SS
specified in the solicitation. Unless otherw se specified, the issues of documents
not listed in the DoDISS are the issues of the docunments cited in the solicitation
(see 6.2h).

SOCI ETY OF AUTOMOTI VE ENG NEERS

AVB 4071 Al um num Al l oy Tubing, Hydraulic, Seam ess,
Drawn, Round 2-5My-0 25 C (5052-0) Anneal ed

Applications for copies should be addressed to the Society of Autonotive
Engi neers, Inc., 400 Conmonweal th Drive, Warrendale, PA 15096.

(Nongovernment standards and other publications are normally available fromthe
organi zations whi ch prepare or which distribute the documents. These documents
al so may be available in or through libraries or other informational services.)
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2.3 Order or precedence. In the event of a conflict between the text of this
document and the references cited herein (except for related associated detail
specifications, specification sheets or M5 standards), the text of this docunent
shal| take precedence. Nothing in this document, however, shall supersede
applicable laws and regulations unless a specific exenption has been obtained.

3. REQUI REMENTS

3.1 Selection of specifications and standards. Specifications and standards

for necessary commodities and services not specified herein shall be selected in
accordance wth ML-STD 970.

* 3.2 Design. The installation of an aircraft liquid oxygen system shal
comprise, as required, liquid oxygen converters, tubing, fittings, filler valves
bui | d-up and vent valves, relief valves, check valves, quantity gauges

regulators, portable units, adapters, mask to regulator hoses, brackets, shut-off
valves, and all other necessary itens specified herein and required for a conplete
installation. For pernmanently installed converters, the filler valve shall be

| ocated such that filling froma portable servicing trailer can be easily
acconpl i shed by servicing personnel standing on the ground outside of the
aircraft. Renovable converters shall be capable of being renoved and replaced in
the aircraft within a 5 mnute tinme period. Sufficient access shall also be

provi ded for the renovable converters to permt filling of the converter by
conventional neans when they are installed in the aircraft. Conponents of the
oxygen systemshall not be installed where they will be subjected to tenperatures
in excess of that specified in the individual conponent specifications, and no
part of the systemshall be installed in an area which will be subjected to a
tenperature in excess of 260 F {126.6 Q)

3.3 oxygen systens.

* 3.3.1 Systens utilizing oxygen delivery equipnent. Aircraft having flight
ceilings over 10,000 feet (3,048 meters] shall have oxygen supply and the
necessary delivery and personal equipment to support the physiol ogi cal needs of
all aircraft occupants.

3.3.1.1 Fighter and attack aircraft supply. These aircraft shall have an
oxygen system of sufficient capacity to supply the entire crew for the tota
duration of any specified design mssion. The oxygen supply system shall be sized
to ensure mssion conpletion in the event of |oss of cabin pressure enroute to or
at the conbat zone. If applicable, the oxygen systemshall be sized to include
range extension due to auxiliary fuel stores and/or aerial refueling.

3.3.1.2 Bonber aircraft supply. Bonber aircraft shall have an oxygen system
of sufficient capacity to supply Dbreathing oxygen to the entire crew for 75
percent of the duration of the |ongest specified design mission, or to the entire
crew for the total time the cabin altitude is above 8,000 feet (2,438 neters),
whi chever condition establishes the larger amount. The oxygen supply system shall
be sized to ensure mission conpletion in the even of |oss of cabin pressure
enroute to or at the target. If applicable, the oxygen systemshall be sized to
i nclude range extension due to auxiliary fuel stores and/or aerial refueling.
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3.3.1.3 Transport aircraft supply. Transport aircraft shall have an oxygen
systemof sufficient capacity to supply all of the primary crewrenbers and all of
t he passengers with breathing oxygen whenever the cabin altitude exceeds 10, 000
feet (3,048 neters). In the event of loss of cabin pressure, the oxygen system
shal | provide the full primry aircrew with breathing oxygen for at least 50
percent of the design mssion duration. The passenger oxgen supply shall be
di spensed froma continuous flow system and shall have sufficient capacity to
provide breathing oxygen to a full passenger load for 50 percent of the design
m ssion duration or for a shorter period if so specified by the acquiring
activity, but in no case for less than 15 mnutes. When therapeutic oxygen
capability is specified, a supplenental quantity shall be included within the
passenger oxygen supply. Therapeutic oxygen usage shall be independent from
passenger oxygen usage and the quantity shall be adequate for 100 percent of the
design mssion plus two hours to allow for patient |oading and unloading.

* 3.3.1.4 Mssion specialist and training aircraft supply. Mssion specialist
and training aircraft shall have an oxygen systemof sufficient capacity to supply
the entire flight crew, mssion specialists, trainees, and any passengers (if)
applicable) with breathing oxygen whenever the cabin altitude exceeds
10,000 feet (3,048 neters). The flight crew and m ssion specialists may need

addi tional oxygen supply for extended flight at higher altitudes to continue the
mssion, inflight refueling, and night flight. The oxgen system shall support

all aircraft occupants during repressurization at cabin altitudes and durations as
specified by the acquisition activity.

* 3.3.1.5 Systens utilizing demand and pressure demand breathing equi pment.
Aircraft having TTight ceiTings over 10,000 feet 3.048 neters), but not over
approxi mately 35,000 feet (7,620 neters) of altitude and the capability of
descending i mediately to 10,000 feet (3.048 neters) or below follow ng a
deconpression, shall use demand breathing equi pment. USAF equi pment shal
incorporate air dilution where possible. Aircraft having flight ceeilings over
35,000 feet (7,620 neters) of altitude and the capability of descending
imediately to 10,000 feet (3,048 neters) or below following a deconpression,
shal | use pressure demand breathing equipnent. The appropriate pressure breathing
schedul e shal|l be incorporated as necessary to provide altitude protection. The
crew station equi pnent shall support the use of pressure breathing or pressure
demand oxygen masks, regulators, hoses and any other equi pnment as necessary to
support this capability.

* 3.3.1.6 Hgh altitude aircraft supply. Aircraft having a sustained flight
capability above 50,000 feet (15,240 neters), or the requirement to remin above
42,000 feet (12,081 neters) for a period over 5 mnutes, but not equipped with
emergency pressurization capsule provisions, shall be provided with an installed
oxygen system designed to support high altitude pressure suits and hel mets, or
pressure breathing masks and counter pressure garments, as appropriate. The
quantity shall be adequate to provide for 93-100 percent oxygen for the entire
mssion, including, if appropriate, a period of oxygen breathing at ground |evel
prior to flight. In addition, provisions shall be made for the use of pressure
breat hing nmasks and counter pressure garnents during flight operations if
emergency descent is possible. If emergency descent is not possible for the
required mssion, then a full pressure suit capability shall be provided.
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* 3.3.1.7 Systens utilizing capsules. The pressurization requirenents and the
oxygen requirenents shall be as specified in ML-E-87235 or ML-A-23121, as
applicable. The systemto be installed shall be capable of meeting the specified
mssion profile

* 3.3.1.8 Portabl e oxygen systens. \Wen crew nobility within the aircraft is
required, as Is normally the case In bonber and transport aircraft, portable
oxygen systens shall be provided in a ratio not |ess than one systemfor two
crewnenbers. At |east one portable oxygen systemshall be provided in each
compartment of the aircraft including |avatories. Snoke masks suitable for
respiratory and eye protection with comunications capabilities shall be available
for use by the pilot and any other critical crewrenbers and be usable with the
crew station regulators well as with the portable systems. Portable oxygen
systens shall be selected in accordance with 3.6.14. A critical crewnenber is any
crewrenber that perforns flight duties, all flight crewrenbers including any
crewrenbers that operate flight essential equipnment for navigation, even if

| ocated in the passenger compartnent, and any crewnenbers that nust nove about to
di spense oxygen-equi pment and check on passengers.

3.3.1.9 Energency oxygen. Aircraft equipped with a seat pan or back pack
energency oxygen supply, as specified in ML-0O 27335 or ML-S 81018, or an
equi val ent emergency oxygen supply, shall have such system conpl etely independent
of the aircraft oxygen supply system Any energency oxygen supply system will
normal Iy remain with the crewrenber during ejection fromthe aircraft and
subsequent descent via parachute. \Wen the energency oxygen is attached to the
seat, separation fromthe seat shall not occur above an altitude of 15,000 feet
(4,571 neters)

3.4 Oxygen quantity determnation.

3.4.1 Oxygen flow requirenents

3.4.1.1 Respiratory provisions. The oxygen supply requirenent shall be based
on an inspiratory mnute volune (volune of gas per minute) of 15 liters per mnute
(inmp) (250 cu.cm s) per crewnenber determined at BTPS conditions; i.e., body
tenperature 98.6 F (37°C), body pressure (cabin altitude), and saturated with
wat er vapor, 47 mm Hg (6.27 kPa). At normal conditions (NTPD) of sea |leve
altitude, 760 mm Hg (101.3 kPa), 70°F (21.1°C), and dry, the baseline mnute
vol ume per crewrenber is 13.35 | pm (223 cu.cm's) (NTPD). For oxygen system
desi gn, the baseline oxygen requirenents given in Table | shall apply to al
aircraft containing 6 or nore aircrewrenbers. For internediate altitudes not
listed in Table I, the oxygen requirenments may be calculated from Figure 9. For
aircraft which contain less than 6 aircrewrenbers, the design oxygen quantity
shal | be increased by the multipliers given in Table Il, which is estimated to
cover the 90th percentile of normal aircrew popul ations.

3.4.1.2 Flight demand provisions. Were aircrew duties inpose nore than routine
flight demands on the crew, the baseline oxygen quantity, after adjustment for
aircrew size, shall be increased by applicable percentages extrapolated from those
given in Table Ill. Some of these situations will not exist throughout the design
m ssion and they shall be applied only to the crewnrenber or nenbers directly
affected and only for that period during which the increased demand is anticipated.
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3.4.1.3 Oxygen regulator air dilution. The oxygen added to air ratio depicted
in Figure 9 as Curve B is typical of the performance achieved with the CRU-73
oxygen regul ator. Wen significantly different dilution performance is provided
by the selected oxygen regulator, as established by cyclic test results approved
by the acquiring activity, the applicable oxygen added curve shall be substituted
for Curve B and appropriate oxygen usage rates calculated for use in lieu of those
given in Table | under “Air Dilution.”

3.4.1.4 Design oxygen requirenent. The oxygen system supply capacity shall be
calculated from the requirements given in Table | with applicable adjustnments for
crew size and the provisional factors given in Tables Il-and IIl. |n passenger
aircraft, it shall be assuned that, in the event of loss of cabin pressure, the
pilot will descend imediately to an altitude not requiring oxygen for passenger
stabilization, and then, if necessary for fuel conservation, clinb to a nore
econom ¢ cruise altitude which shall not exceed 25,000 feet (7,620 meters).
Determ ne the oxygen quantity required for passengers by using the design flow
rates given in Table IV. The oxygen shall be dispensed from constant flow nmasks
selected for their suitability for use up to the maxinmum cruise altitude expected
to occur in the event of a deconpressed cabin. Therapeutic oxygen flow is
normal |y adjustable fromtwo to twelve anmbient cabin litres per minute (33 cu.cnm's
to 200 cu.cm's). Unless otherwise specified, use an average design flow of 6 NTPD
litres per mnute (100 cu.cnfs) from three-fourths of the outlets, but in no case
assume less than four outlets will be in use. Passengers designated to be
recei ving therapeutic oxygen can be excluded from cal cul ati ons of required
passenger oxygen quantity.

* 3.4.1.5 Design oxygen capacity. The naxinum oxygen flow rates shall be
determ ned by Tooking at the highest demand situation that may be expected in any
mssion increment. In a tactical aircraft, the maxinum flow rates would be
expected to occur in high g maneuvers in flight or with a pressure-demand type
regulator in the enmergency or safety pressure breathing node at |ower altitudes.
Activity factors shall be determined and used for either case. |n a transport
aircraft, the highest demand flow rates would be expected to occur when all
crewnenbers sel ect 100 percent energency oxygen and the passenger oxygen regul ator
is at higher altitudes. An activity factor of not less than 1.25 for not |ess

than 15 mnutes shall be used for all crewrenbers. In either case, the converter
shall be installed with a properly sized heat exchanger such that in all expected
hi ghest demand mission situations, liquid oxygen is not pulled too far downstream
such that the tenperature range at the outlet(s) becones too cold.

* 3.4.2 Size and nunber of converters. Unless otherwise specified, al

converters instalTed in an aircraft shall be of the sane size and operating
pressure. However, it is acceptable to provide different size converters for crew
and passenger systens. The design quantity given in Table Vis the anount of
oxygen whi ch can be expected to be available fromeach converter 24 hours after
filling and this shall be used for design calculations. The converter(s) selected
shal | have the capability to devel op the maxinumflow rate as deternined necessary
in any increment of the mission. Table V provides the minimumflow rate a

converter nust develop and still maintain a supply pressure at its calibration
pressure
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3.4.2.1 Maxi mum nunber of converters. In the event the aircraft performnce
is such that the nunber of converters required becones excessive so that the
installation becomes inpractical, the acquiring activity shall specify the maxi num
number of converters (see 6.2c).

* 3.5 System | ayout. Typical oxygen systens for various types of pressurized or
nonpressurized aircraft are shown on Figures 2 through 8, inclusive. These
figures represent the general arrangement of the systems; the actual nunber

| ocation, and application of these itens are deternmined by the aircraft
characteristics and the requirenents specified herein

* 3.5.1 Total quantity indicators. For US Navy application, a totalizing
quantity indicator shall be installed at the pilot’s or co-pilot’s station of the
aircraft in which nore than one converter is installed. This will permt
monitoring of the total aircraft oxygen supply. Repeater indicators shall be
provided in all isolated flight conpartnents within normal vision of one
crewnenber. Liquid oxygen quantity indicators shall be in accordance with ML-1I-
81387 or ML-1-25645, as applicable. Liquid oxygen quantity indicator repeaters
shal | be in accordance with ML-1-81388 or ML-1-25645, as applicable

*

3.5.1.1 Separate quantity indication. For USAF application, at |east one

quanity indicatron shalT be provided for each converter installed on the
aircraft. The procuring activity shall determne the nost effective means of
liquid quantity indication (see 6.2d). This may be acconplished by the use of a
separate indicator for each liquid oxygen converter or by the use of one indicator
with a switch to select the indication of each converter. The indicator shall be
correlated and | abeled with the Ikﬂyid oxygen converter that it applies to such
that it may be easily determ ned which converter the indicator is used with. The
guantity indicator(s) shall be installed at the crew station of the crewrenber(s)
esignated as responsible for the oxygen system[i.e., pilot, co-pilot, flight
engi neer, |oadmaster). Repeater indicators may al so be provided in isolated
flight compartments. I[f they are provided at other crew stations, they shall be
within visual range arid readable by that crewrenber while seated. Qther crew
stations on large transport aircraft may be the flight engineer, |oadmaster, the
head nurse or the flight steward station. Liquid oxygen quantity indicators shall
be in accordance with ML-1-81387 or ML-1-25645, as applicable. Liquid oxygen
quantity indicator repeaters shall be in accordance with ML-1-81388 or ML-I-
25645, as applicable.

* 3.5.2 Single converter, single place aircraft. Wen only one converter is
installed in the aircraft and there is only one crewnenber, the systemshall be
connected in accordance with Figures 2 and 3.

* 3.5.3 Single converter with multiple crew stations. Wen only one converter
is installed in the aircraft and there are two or nmore permanent crew stations
all stations shall be connected to the same distribution line in accordance with
Figures 4, 5 and 6.

* 3.5.4 Multiple converters with multiple crew stations. \Wen two or nore
l'iquid oxygen converters are installed in an aircraft, all converters shall be of
the sane size and have the sanme operating pressure, with the exception of

transport aircraft that divide oxygen supply between the flight crew and
passengers, then the converters may be different sizes. Miltiple converters for
the passengers shall still be the sane size. Converters shall be manifol ded for
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distribution. Converters shall be divided between each distribution or supply
line such that any one converter will provide oxygen supply to all outlets wth
the exception of separate crew and passenger oxygen supply, then the crew may have
t he passenger oxygen supply available but the passengers may not have the crew
oxygen supply. On aircraft such as transports where it is desired to provide

maxi num survivability of the oxygen system the converters shall be separated and
check val ves provided such that the | oss of one converter does not result in the
| oss of the conplete oxygen supply. Figure 7 shows an installation with two or
more |iquid oxygen converters that are mounted side-by-side and manifol ded to two
or nore heat exchangers. Figure 8 shows an installation with two or more liquid
oxygen converters that when physically separated and provided with separate heat
exchangers and distribution plunbing as shown will naximze survivability. To
enhance safety and maintenance, a manual shuut-off valve shall be provided on the

supply line near each converter such that either converter may be isolated as
necessary. If the shut-off valve is not accessible while inflight, it may be
desirable to also provide renote activation fromthe flight deck. Additionally,
line valve(s) shall be provided such that each entire distribution |ine may be
isolated from the oxygen outlets, for conditions of nonuse and safety. The |ine
valve(s) shall be readily operable fromits/their location(s) while inflight and
each shall be clearly labeled near the valve(s) as to its/their proper use. Both
the manual shut-off and line valve shall wthstand cryogenic |iquid oxygen and
both shall be operable when subjected to liquid oxygen

* 3.5.4.1 Manual shut-off and |ine valve indication. A means of indication
shal | be provided on any manual shut-off and Tine valve provided such that it is
readily apparent to the flight crew whether the valve(s) is/are in “open” or
“closed” position. Wenprovided, the valves shall be located and installed such
that the proper markings and |abeling are given as to function and type of
control. Line valve(s) shall be easily accessible while inflight but not |ocated
as to be easily subject to damage. Line valves shall be marked as emergency or
safety devices.

*

3.5.5 Single converter, dual regulator. Wen the performance of the aircraft
is such that a pressure suit isrequired {see 3.3.1.6), the applicable surviva
kit shall be used. Figure 4 shows an installation with one Iiquid oxygen
converter and the necessary oxygen control panel and regulators for single place
aircraft. Figure 5 shows an installation with one liquid oxygen converter and the
necessary oxygen control panels and regulators for nultiple crew stations

* 3.5.6 Oxygen system survivability. The oxygen equipnent, tubing and fittings
shal | be l'ocaied as rempiely as pracficable fromfuel, oil, hydraulic fluid, water
injection, storage battery systens, exhaust stacks and manifolds, electrical,

radio and insulating materials. Insofar as practicable, boxygen lines shall not be
grouped with line carrying flamable fluids. Wre necessary, deflector plates
shal | be used to keep flammable fluids away from oxygen lines, fittings and

equi pment. Converters shall not be in line with the plane of rotation of a
turbine or propeller. Conponents of the oxygen system shall not be installed

where they will be subjected to tenperatures in excess of that specified in the

i ndi vi dual conponent specifications, and no part of the system shall be installed
in an area which will be subjected to a tenperature of 260 F (123.3°C) or greater

In order to minimze loss due to heat, |iquid oxygen converters shall not be
| ocated near equipment that dissipates a high quantity of heat. Liquid oxygen
converters and associated fill and build-up and vent lines shall not be |ocated

near aircraft conponents that give off flammable fluids or gases unless physically

10
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i sol ated such that heat and flammable fluids or gases cannot enter the converter
area. Qther equipment conponents that may be |ocated nearby, but not physically
separated shall be qualified to an explosive atnmosphere. Converters, associated
plunbing arid heat exchanger(s) shall be located and installed to maximze
survivability during survivable crash landings. Al conponents including

converters filled with LOX shall be installed to withstand a crash loading, g

level and pulse duration, applicable to that conponent and the aircraft for which
it is intended

3.5.7 Drawi ngs and dat a.

3.5.7.1 Drawings, Draw ngs should include the followi ng and shall be in
accordance with DOD- STD-100.

3.5.7.2 Pre-engineering information. At |least 60 days prior to the
preparation of the instalTation drawngs, a schematic diagram of the oxygen system
and oxygen duration calculation, for specified mssion profiles, shall be
submtted to the acquiring activity. The oxygen duration calculations shall
include data to show that the number of converters provided is sufficient for the
perfornmance of the aircraft. The synbols used on all schematic drawi ngs shall be
In accordance with Figure 1.

3.5.7.3 "Installation drawings. Al installation draw ngs for oxygen equi pnent
shal| be submtted to the acquiring activity for approval. Installation draw ngs
shal | show the position of the equipnent in the aircraft and the possible stations
in the aircraft. Installation draw ngs shall also show accessibility of
repl aceabl e converters and filler valves.

3.5.7.4 Pilot's flight operating handbook data (for Air Force use). A
schematic drawing of the oxygen system and oxygen duration tables shall be
provided as required in the Pilot's Flight Operating Instructions Handbook in
conformance with Manual, Technical, Organizationl Mintenance Instructions. The
drawi ng shall include a plan view of the aircraft and shall include all itens for
which there is a synbol in ML-STD-17, Part 2. The drawing shall include the
symbol key listing, where applicable, and the type nunber of itens. The synmbols
used on all schematic drawi ngs shall be in accordance with Figure 1 (see 6.3).

3.6 Mj or system conponents.

3.6.1 Converter selection and installation. The |iquid oxygen converter, with
appropriate indicators, shall be selected from Table V and be based upon the
converter capability to support the specified nunber of crewnenbers and based upon
the parameters set forth in 3.5.1 for indicators. Space shall be provided in the
aircraft based on the maxinum converter specification envelope dimensions. If two
or more converters are installed in the aircraft, they should be separated as nuch
as practicable to minimze conbat vulnerability. Sufficient space shall be
available to replace converters and perform maintenance on all parts. The
installation shall also provide for replenishing the Iiquid oxygen supply by

connecting "an external filling source directly to the filling valve(s). The
filling point(s) shall be located such that the time for gaining access for
connecting the external filling source shall not exceed one man mnute and shal

not create a hazard for servicing personnel
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3.6.1.1 Renovable converters. \Were removable converters are to be installed
in any oxygen system the converters shall be in accordance with ML-C 19803 or
ML-C 19328, as applicable. The installation shall provide for sinple and rapid
repl acement. The converter shall be capable of being removed fromthe aircraft
and replaced within five mnutes.

3.6,1.2 Permanently installed converters. \Mere permanently installed
converters are to be put 1n any oxygen system the converters shall be in
accordance with ML-C 25666

3.6.1.3 Converter mounting. The converter shall be mounted in such a manner,
that it is readily accessible to servicing personnel. The converter shall be
mounted so that the converter base is within 5 degrees of horizontal when the
aircraft is in the normal cruise attitude

3.6.1.3.1 Converter mounting bracket configuration (renmovable converters).
The configuratton of the bracket necessary to nmount each converter irn the arrcraft
shal | be provided in accordance wth M90341.

3.6.1.4 Dunmy converter. For aircraft utilizing nore than one liquid oxygen
converter, a dummy converfer (an electrical equivalent to the enpty converter)
shal| be permanently installed adjacent to each converter in the aircraft. The
dummy converter shall be used whenever a converter is renoved fromthe aircraft to
insure proper operation of the gauging system The dummy converter shall be in
accordance with ML-D 26392 or ML-D 26393, as applicable.

- 3.6.2 Liquid oxygen quantity indicator. Quantity indicators shall be
installed using the paranmeters ouflined in 3.5. 1. e quatity indicator shal
indicate the amount of l|iquid oxygen in the converter or converters.

* 3.6.2.1 Indicator location. The quantity indicator shall be connected into
the system as shown in Figures 2 through 8. The indicator shall be located in the
pilot’s or co-pilot’s (or other crewrenber’s) normal field of vision so that he
may readily see the indicator when in normal operating or flight position wthout
turning his head and with mninum interference to his flight duties

3.6.2.2 Press-to-test. A press-to-test switch in accordance with ML-S-8805/3
shal| be |ocated near each liquid oxygen quantity indicator. This swtch shal
allow the indicator to be functionally checked in accordance with 4.5.6.1.

* 3.6.2.3 Low pressure, |lowlevel warning system A |ow pressure, |owlevel
warning |ight shalT be Tncorporated near each quantity indicator and into the
“Caution” enunciator panel. The |ow pressure warning-shall be activated when the
converter system pressure drops to 42 + 2 psig (290 + 14 kPa). For each crew
station in a 70 psig (483 kPa) oxygen system the pressure sensor shall be |ocated
downstream of the on-off valve. If an oxygen regulator in accordance with ML-R-
25410 is used, the pressure sensor shall be |ocated upstreamof the regul ator.

The nmonmentary drop in supply |line pressure upon inhalation shall not activate the
| ow pressure warning. The lowlevel warning shall be actuated at and bel ow 10
percent of the full scale of the quantity indicator
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* 3.6.2.4 Guging system The gauging system when installed in the aircraft,
shall indicate the amount of |iquid oxygen in the converter within an accuracy of
+ 2 percent of indication plus + 4 percent of full scale indication at any of the
maj or dial divisions on the oxygen quantity indicator. The gauging system shal

be capable of satisfactory operation using external wiring in accordance with the
applicable requirenents of ML-W5088. The gauging system shall be designed for
the use of cables and connectors which shall have equival ent performance to the
requirements of ML-E-5400. The length of the cables shall not affect the
accuracy of the systenms. The length of the cables shall be adequate to reach the
connections of the converter. Adequate clearance shall be provided for the

i ndi cator connectors so that they can be readily disconnected by servicing
personnel.  Provisions shall be made for the storage of the aircraft connectors
when they are disconnected. Al electrical conmponents shall be protected from

el ectromagnetic interference (EM) and aircraft voltage power surges.

3.6.3 Regulators.

3.6.3.1 Panel nounted. An automatic diluter demand-pressure breathing
regulator, in accordance with ML-R-25410 (M522062) or M L-R-83178 (Ms527599), as
applicable, shall be installed at each permanent arid tenporary crew station in the
aircraft. The pilot’s panel mounted regul ator shall be located in accordance with
ML-STD-203. The crewrenber's regulator shall be in the crewnenber’s field of
vision so that they can readily read the regulator without nore than turning their
head and with mninuminterference with their flight duties. The regulators shall
be located as close to the stations as is required to reach the regulator by
normal extension of the crewrenber’s arm The regulators shall be located so that
they cannot be damaged by novenent of personnel around them and nay be nounted
vertically or horizontally. The regulator shall be installed with flexible hose
for both inlet and outlet-ports, so-that the regulator may be front serviced for
both installation or renoval

3.6.3.2 Non-panel nounted. Non-panel mounted regulators shall be installed as
specified by the acquiring activity (see 6.2e). Unless otherw se specified, for
installations which utilized regulators without a manual shut-off valve
incorporated in the regulator, a manual shut-off valve shall be provided at each
crewnenber’s station. The valve shall be installed in the line upstream of the
i ndi vidual regulator to prevent |oss of oxygen when the regulator is not in use
and for stopping flow froma defective quick disconnect or a damaged supply hose.
St owage provisions shall be made for chest nounted regulators to prevent damage or
contam nation during servicing or ingress-egress actions.

* 3.6.3.2.1 Applicable to the Navy. Non-panel nounted regulators shall be in
accordance wth ML-R-8I553.

3.6.3.3 Preinstallation tests. Al regulators shall receive a |eakage and
flow test in accordance with the applicable specifications prior to installation
inaircraft. The test shall be conducted not nore than thirty days before
installation of the regulator.

3.6.4 Fill-buildup-vent valve. Each permanently installed liquid oxygen
converter shall Dbe tilled froma separate conbination fill-buildup-vent valve.
Conbi nation fill-buildup-vent valves used in 70 psig and 300 psig (483 kPa and
2,068 kPa) liquid oxygen systemshall be |ocated approxinmately 5 feet above the
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ground, where possible, in order to be readily accessible from the ground

Cl earance shall be left around the fill-mating section of the conbination fill-
bui | dup-vent valve to allow the insertion of the 2 inch (50.8 nm dianeter female
section of the ground servicing valve and to permt the ground crew to manual |y
exert an engagement or disengagenent torque

3.6.4.1 Fill line (permanently installed converters). The distance from the
fill section of the conmbination fill -buildup-vent valve to the liquid oxygen
converter shall be kept as short as possible. The fill line shall be not |onger
than 10 feet (3.048 m. The fill lines shall be insulated to prevent frosting and

sweating if they pass over equipnent which will be harmed by water dripping from
the lines, or drip pans shall be installed under the Iines.

3.6.4.2 Vent line. The vent line fromthe conbination fill-buildup-vent valve
shall be so Tocated as to drain overboard at the bottomof the aircraft within
sight of the filler box and not closer than 24 inches (0.61 m) fromit measured
along the fuselage. Flow fromthe overboard vent shall be directed away fromthe
filling valve so as to not create a hazard for servicing personnel and not allow
l'iquid oxygen to inpinge on the aircraft. The vent lines shall be insulated to
prevent frosting and sweating if they pass over equi pnent which will be harmed by
water dripping fromthe lines, or drip pans shall be installed under the lines
There shFII be no hydrocarbon fills or drains forward or above in proximty to
vent outlet.

3.6.4.3 Drain valve (permanently installed converters). For pernanently
installed converters, a Tiquid oxygen drain valve, in accordance with M L-V-25962
shal | be connected in the fill line between the conbination valve and the
converter in order to drain the converter. Plunbing fromthe outlet of the liquid
oxygen drain valve shall termnate in an end fitting conformng to M533656 and
located in the filler box. It shall have a cap in accordance with AN929-5 with a
suitable chain permanently attached to the top of the cap.

*

3.6.5 Pressure relief valve. The pressure relief valve or on the liquid oxygen
converter shall Dbe vented overboard, using 5/ 16 inch (7.94 nmm) m ni mum outsi de
dianeter tubing. The relief valve overboard vent may be the same as that used for
the conbination fill-buildup-vent valve. Wen renoval converters are installed, a
pressure relief valve in accordance with ML-V-9050, Type V, shall be connected
into the supply |ine downstreamfromthe M522068 coupling assenbly that also vents
overboard (see Figure 2).

* 3.6.6 Check valves. Except where otherw se specified, check valves shall be
installed 1n accordance with Figures 7 and 8 and be incorporated into the quick
di sconnect equi pnent as shown in Figure 2. In all multiple converter
installations, check valves shall be installed where they are effective in
preventing additional |oss of oxygen in the event any one converter or line is
destroyed. When nore than one converter is installed in a multi-place aircraft in
accordance with Figures 7 and 8, check valves, in accordance with M L-V-25513 or
M L-V-7908, depending upon the operating pressure, may be installed in each of the
auxiliary distribution lines to each station. Check valves that are designed in
accordance with ML-V-7908 may be installed along the primary distribution Iines
to each station. Al check valves installed shall be cryogenic check val ves.
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3.6.7 Disconnects. The disconnect for the removable converters shall be in
accordance with MS22068-7 and Ms22068-8. \Were the supply line is required to be
uncoupl ed for maintenance purposes, the quick disconnect shall be in accordance
with M522068-1 or MS22068- 2

3.6.8 Hoses. Flexible hoses shall be used for the aircraft system connections
to renovabl e converters and to shock nounted converters where novenment relative to
the aircraft will occur. The flow capacity of the hoses used in lieu of alum num
tubing shall be essentially equivalent to the alum num tubing size specified for
that connection. The bend radii inposed on the hoses during remove and replace
actions shall be greater than the m ninum established by that hose specification.
Hose | ayouts shall avoid the inposition of torsional forces when being connected
to the converter and also avoid the necessity for a particular rotationa
orientation when the flare nut is torqued. Hoses shall be of sufficient length to

provide unstressed connections and be protected against chaffing on surfaces or
obj ects which may damage the wire covering

3.6.8.1 Metal hose. This wire braid covered hose shall be in accordance with
M L-H 22343 and the applicable part nunber of MS90457. This hose is flexible at
tenperatures down to -297°F (-183 C) but since it contains a nmetal bellows, it is
sonewhat vulnerable to fatigue failure if subjected to repeated severe flexing.

3.6.8.2 Tetrafl uoroethylene hose. This wire braid covered hose shall be in
accordance wth ML-H 26626 and the applicable part nunmber of MS24548. This hose
is flexible at tenperatures down to -65°F (-54°C); therefore, disconnecting and
mani pul ating the hose should be delayed until a few mnutes after the flow of LOX
has ceased

3.6.9 Tubing. The tubing shall be of alumnumalloy conformng to AMS 4071,
or corrosion resistant annealed steel (304), conformng to ML-T-8506. The
m ni mum out si de di ameter of tubing used for oxygen supply lines shall be 5/16 inch
(7.94 mm. Tubing for “FILL" and “VENT" lines shall have m ninum outside dianeter
of 3/8 and 1/2 inch (9.53 and 12.7 mm), respectively. Al alumnum tubing shal
have a wal | thickness of 0.035 inch (0.889 mm, while corrosion resistant stee
tubing shall conformto AND1O1O4 and have a wall thickness of 0.020, 0.028 or
0.035 inch (0.508, 0.711 or 0.889 nm as necessary in the application. Al tubing
shall be electrically bonded in accordance with M L-B-5087

3.6.9.1 Evaporation and warm ng tubing. Were the converter does not include
warmng coils or a heat exchanger, the aircraft shall include a heat exchanger or
a minimm length of tubing, indicated in Table VI, between converter and first
crew station for the indicated flow rate. Table VII indicates the approxinate
| ength of supply tubing al ong which frost and condensation can be expected for the
indicated flow rate. \ere other equipnent mght be affected by condensation, the
supply tubing shall be provided with drip shields or other suitable neans of
protection. For flows greater than 100 litres per mnute (1,666.6 cu.cnls),
pressure losses in 5/16 inch (7.94 nmm tubing may be excessive and necessitate the
provision of nore than one supply tube or a tube of larger size. The design flow
quantity shall be supplied to the ox%gen di spensing regulators at a tenperature
within +10, -20 F (+5.5, -11 Q) of the cabin anmbient tenperature and at a pressure

not less than 55 psig (379.2 kPa)
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3.6.9.2 Tubing flaring and bending. A umnum alloy tubing of 5/16 and 3/8
inch (7.94 and 9.53 mm) outside dianmeters shall be double flared to conform with
M533583. Aluminum alloy tubing of 1/2 inch [12.7 nmm outside dianmeter and all
sizes of corrosion resistant steel tubing may be single flared to conformwth
MS33584. As an alternative, corrosion resistant steel tubing may be wel ded,
brazed or swaged using nethods and quality controls that produce |eakproof joints
providing there is no undue degradation of tubing strength, corrosion resistance
or fatigue life. Tubing systems having these permanent type joints shall be
designed for ease of fabrication, inspection and installation in the aircraft
The system |l ayout shall provide for rapid in-service repair and conponent
replacement.  Tubing bends shall be uniform without kinks, and fit the span
between fittings wthout tension. The nininum bend radius to tube center |ines
shal | be in accordance with MS33611.

3.6.9.3 Oxygen coupling sleeve. The oxygen coupling sleeve for flared tubing
shal | be in accordance with Draw ng 44A25450.

3.6.9.4 Tubing routing and nounting. In routing the tubing, the general
policy shall be to keep total [ength to a mninmumconsistent with Table VI. Allow
for expansion, contraction, vibration and conponent replacenent. In all
installations of two or nore converters where check valves are used, there shall
be a mnimum of tubing lengths in that portion of the system between the regul ator
and nearest check valve in the distribution line. To further reduce vulnerability
to gunfire, the tubing lengths, between this check valve and the converters, shall
be separated as nuch as possible. The separation between these tubing |engths
shal | be not less than 12 inches (0.305 m. Al tubing shall be mounted to
prevent vibration and chaffing. This shall be acconplished by the proper use of
rubberized or cushion clips installed at no greater than 20 inch (0.508 m
intervals and as close to the bends as possible. Qips shall also be provided near
portabl e recharger connections. The tubing, where passing through or supported by
the aircraft structure, shall have adequate protection against chaffing by the use
of flexible grommets or clips. The tubing shall not strike against the aircraft
structure during vibration and shock encountered during normal use of the
aircraft

3.6.9.5 Tubing marking. Al tubing shall be marked in accordance with
M L- STD- 1247.

3.6.10 Fittings. Al fittings shall be in accordance with applicable
standards. Unless suitably protected against electrolytic corrosion, dissimlar
netal s shall not be used in intimate contact with each other. Dissimlar netals
are defined in ML-STD 889

* 3.6.11 Torque of joints. Tightening of flared tube and pipe connections shall
be acconplished rn accordance with the %est comercial practice and instructions
as cited herein. Flared tube connections shall be tightened with torque wenches,
and the torque used shall be within the [imts as specified in Table VIII. The
torque limts specified in Table VIII also apply to double flared AMS 4071

al um num tubing or ML-T-8506 corrosion resistant anneal ed tubing. Straight
thread fittings which seat on an end fitting to prevent |eakage shall be finger
tightened until seated. Tighten until firmy seated, and leak test. If |eakage
persists, tighten slightly nore until |eakage is stopped. On pipe threads wap

M L-T-27730 antiseize tape on the threads leaving the end 1 1/2 to 2 threads
exposed, tighten the coupling nut by finger until tight, tighten by wench another
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1/4 to 1/2 turns and leak test. If a leak persists, tighten another 1/4 to 1/2
turns and leak test again. If |eakage persists, the part may be defective and
shoul d be replaced or try tightening very carefully until |eakage is stopped.

3.6.12 Breathing hose. Unless otherw se specified the breathing hose shall be
in accordance wth ML-H81581/5 and the applicable part nunber of MS22055.

3.6.12.1 Applicable to the Air Force. The breathing hose shall be in
accordance with ML- H81581/5 and the applicable part nunmber of MS22055, or ML-H
87961, (see 6. 2f)

3.6.13 Personal services. Crewran’s personal services connecting himto the
aircraft shall be separated from the aircraft upon ejection by an automatic
di sconnection system The disconnection force shall not applied to the crewman
For disconnection forces, refer to applicable conponent specification. The
installation of the personal services and the |engths chosen shall be such that
the user’s novenents will not be restricted during his normal duties at his
station. However, excessive lengths, with resultant bul kiness and resistance to
breat hing, shall be avoided. Suitable stowage provisions shall be provided in the
aircraft for protection of personnel services when not in use.

3.6.13.1 Flow requirenent. For panel nounted oxygen regulator installation
t he combi nation of breathing hose, fittings and disconnects between the regul ator
and the mask connector at the end of the breathing hose shall not exhibit a flow
resistance in excess of 2 inches of water (497.6 Pa) with a flow of 80 litres per
mnute (1,333 cu.cn's) of oxygen at NTP conditions.

3.6.14 Portable oxygen system

3.6.14.1 Portable oxygen system (1800 psi) (12.41 MPa). when a portable
oxygen breathing systemisrequired but refillTing during use is not contenplated,
the oxygen assenbly shall be selected in accordance wth MS22059, Ms22061 or
Drawi ng 60D3570. A commercial product may be utilized if the above assenblies are
unsuitable for the application, subject to approval of the acquiring activity (see
6. 2g9) .

* 3.6.14.2 Portabl e oxygen system (300 psi) (2,068 kPa). \Wen a portable oxygen
breathing systemis required along wth refilling during flight, the oxygen

assenbly shall be in accordance with Drawi ng 53C3794 for crew use with their
pressure breathing oxygen masks, or in accordance with Drawi ng 5303970 if the ful
face pressure breathing snoke mask is to be included. Each assenbly shall be
secured in a bracket in accordance with Drawi ng 44B24627 which will retain the
assenbly under flight conditions and provide for rapid removal for use. The

secured assenbly shall be convenient to the crew duty stations and to each toilet.
Recharging hoses in accordance with Ms522032 shall be accessible from crew duty

stations and toilets and have the filler valve and secured by a clip conforning to
Drawi ng 46A16236 in a vertical, valve down position

3.6.15 Emergency oxygen. An energency oxygen system shall be provided.
Provisions shall Dbe made for the automatic opening of the oxygen bail-out supply
during ejection seat operation. Position of the emergency oxygen systemshall b
determ ned by the type of seat configuration

€

3.7 Performance.
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3.7.1 Leakage. The oxygen system when tested as specified in 4.5.2, shall not
show any evidence of system |eaks

3.7.2 Pressure decay. The oxygen system when tested as specified in 4.5 3
shall not exhibit a pressure decay greater than that specified in Table IX

3.7.3 Functional tests

3.7.3.1 Panel nounted regulator.

3.7.3.1.1 Flow indicator. The oxygen system when tested as specified in
4.5.4.1.1, shalT permt a free flow of oxygen and the flow indicator of the panel
mounted regulator shall function freely with each breath.

3.7.3.1.2 Energency switch. The oxygen system when tested as specified in
4.5.4.1.2, shall permt a free continuous flow of oxygen through the mask.

3.7.3.2 Non-panel nounted regulator. The oxygen system when tested as
specified in 4.5.4.2, shall permt a flTow of oxygen through the mask wi thout any
appreciable resistance to breathing.

3.7.4 Evaporation loss. The oxygen system when tested as specified in 4.5.5,
shall not have [1quid oxygen loss greater than that specified in Table X

3.7.5 Electrical continuity. The liquid oxygen quantity indicator, when tested
as specified in 4.5.6, shall have capacitance inputs within the limts specified in
Tabl e X

3.7.5.1 Lowlevel warning. The press-to-test button, when tested as specified
in 4.5.6.1, shall actuate the Towlevel Iight when the indicator is within the
| owest 10 percent of the indicator scale and shall remain actuated until the
indicator exceeds 10 percent of full scale indication. Wen the indicator is
nmoving upscale, the lowlevel light may remain actuated past 10 percent but not to
exceed 20 percent of full scale indication.

3.7.6 Flight test. \hen specified, flight tests on the oxygen systems shall
be conducted to deternmine the proper functioning of all the oxygen equipnent in
the aircraft by actual crew use and functional neasurements. In addition, a
determ nation may be made of the suitability of the arrangenment of the items from
t he standpoint of accessibility and convenience to all crewrenbers during their
flight duties.

3.8 Antiseize tape. Antiseize tape shall be used on all male pipe thread
fittings. Antiselze tape shall conformto and shall be avoided as specified in
ML-T-27730. Antiseize tape shall not be used on flare tube fitting<, straight
t hreads, coupling sleeves, or on the outer side of tube flares None of the tape
shall be allowed to enter the inside of a fitting

*

3.9 System cleanliness. The conpleted installation shall be cleaned to a
specified Tevel by the renoval of contanminants such as oil, grease, fuel, water
dust, dirt, objectionable odors, or any other foreign matters, both internally and
externally, prior to introducing oxygen in the system The internal surface of
the system shall not exceed a maximum of non-volatile residue of 3.0 mlligranms
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pet-square foot of surface area. ML-STD 1359 can be used as a guide for system
cl eani ng

* 3.9.1 Filter. Areplaceable filter shall be provided in the oxygen system
where it will effective in mnimzing the accunulation of contam nants in
critical conponents. The filter shall permt bypass of the element should the
flow through the element drop bel ow safe |evels. Type, size, and location of the
filter shall be determ ned by the manufacture.

3.9.2 Cosures. If the location of the converter within the aircraft is such
that lines are required to be disconnected during aircraft maintenance checks or
overhaul, suitable closures shall be provided for each exposed connection to
prevent materials which are inconpatible with oxygen fromentering the system
Caps which introduce noisture and tapes that |eave adhesive deposits shall not be
used for thesse purposes. The closures shall remain with the aircraft at all times
and shall be stored, when not in use, in close proximty to the connections and in
such a manner as not to become contaminated. Al openings of lines, fittings,
yalveﬁf and regul ators shall be kept securely capped until closed within the
installation

* 3.9.3 Decreasin%. The oxygen distribution systemor parts of the oxygen
system not covered by cleaning procedures shall be degreased in accordance with

M L- STD-1359. After cleanliness verification and when assenbled, a halide testing
apparatus having a sensitivity of at least 3 x 10 standard cc/see shall be used
to determne the absence of the cleaning conpound.

* 3.9.4 Purging. The oxygen systemshall be capable of being purged to renove
any contamnants. The purging procedure shall be as specified in ML-STD 1359
with a final purge using oxygen conformng to ML-0O 27210, Type 1

3.9.4.1 Converter. Table XII is applicable only when the converter is purged
through the vent outTet. Quick change style converters shall be renoved fromthe
aircraft and purged away fromthe flight line.

3.9.4.2 Oxygen distribution system Purge the aircraft oxygen distribution
system separate fromthe [1quid oxygen converter, by establishing a flow from each
oxygen station of at least 5 litres per mnute (83.5 cu.cnm's) for a period of not
less than 30 mnutes. In large aircraft, it may be necessary to divide the
system as determned by feeder |ines, and purge each separately.

* 3.9.5 Lubricants. Lubricants in accordance with ML-G 27617 may be used
sparingly on seals. \en approved lubricants are used sparingly on seals and
straight threads when assenbly difficulty is encountered, the specified torque
limts may no |onger apply. Threads may strip at the recomended torque limts.

3.10 Maintenance and replacement. Al parts of the oxygen systemshall be
installed to permt ready removal and replacement without the use of specia
tools. Al tubing connections, fittings, regulators, converters and other itens
shall be readily accessible for leak testing with |eak test conpound and for
tightening of fittings without renoval of surrounding parts. Flexible hoses shall
be used to connect indicating instrunents mounted on shock nounted panels to
permt easy maintenance.
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3.11 Cearance requirenents. Oxygen lines, fittings and equipnent shall be
instal |l ed above and af Teast six inches away from fuel, oil ang hydraul i ¢ systems
to avoid contamination. Deflector plates shall be used, where necessary, to keep
hydraulic fluids away from oxygen lines, fittings and equi pment. Open ends of
cleaned and dried tubing shall be plugged with inperneable caps at all times
except during attachment or detachment of parts. There shall be at |east 2 inches
(50.8 mm of clearance between the oxygen system and flexible moving parts of the
aircraft. There shall be at least 1/2 inch (12.7 m) clearance between the oxygen
systemand rigid parts of the aircraft, except at clanp areas. The oxygen system

tubing, fittings and equi pment shall be separated at l|east 6 inches {152.3 mmj
fromall electrical wiring, heat conduits and heat emitting equipnent in the
aircraft. Insulation shall be provided on the hot ducts, conduits or equipnment to
prevent heating of the oxygen system To assure adequate gl ove clearance around
valves and disconnects, the following clearances shall be provided. The mini mum
clearance shall be a 3 inch (76.2 mm) dianeter circle around the vent and supply
di sconnects and a 5 inch (127 mm) dianeter circle around the filler valve for
permanent installations. The centers of the circular clearance areas coincide
with the longitudinal axes of the valves

3.11.1 Deviations from cl earances requirenments. Wen barriers such as ribs,
webs, frames, channel's, extrusions and strangers exist between oxyqen lines and
electrical wires in such a manner that there is no danger of such lines contacting
each other, the above requirenments for separation, nounting and covering shall not
be applicable. Shields shall be acceptable to the acquiring activity. Were
electrical wires lead into oxygen equi pnent due to an electrical itembeing a
conponent of the oxygen equi pment, the requirenents for separation, mounting and
covering are not applicable, except that theﬁ shal | be secured against chaffing
Devi ations other than specified herein nust be approved by the acquiring activity

3.12 Aircraft marking requirements: The aircraft shall be pernmanently and
legibly marked in the TocatTons and with the information specified below, using a
mnimum | etter height of 1/4 inch (6.35 m). Color of the-lettrs are to be black
on a white background.

a. Adjacent to the overboard vent opening

CAUTI ON
LI QU D OXYGEN VENT

b.  On outside surface of filler box cover plate
LIQU D OXYGEN (BREATH NG ACCESS
¢c.  On underside surface of filler box cover plate

CAUTI ON
KEEP CLEAN, DRY AND FREE FROM QLS

d.  Adjacent to liquid oxygen drain valve location

DO NOT' OPEN DRAI'N VALVE UNTIL DRAIN HOSE AND
DRAIN TANK ARE CONNECTED

e. Adjacent to recharger location
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PORTABLE OXYGEN RECHARGER
f. Adjacent to filling station
Aircraft shall be marked in accordance with MS33739

3.13 Workmanshi p.  The oxygen systemshall 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
or purchase order, the contractor is responsible for the performance of al
i nspection requirenents (exaninations and tests) as specified herein. Except as
otherwi se specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Governnment. The
Covernment reserves the right to performany of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirenents.

4.1.1 Responsibility for conpliance. Al itenms shall nmeet all requirenents of
sections 3 and he Tinspection set forth in this specification shall become a
part of the contractor's overall inspection systemor quality program The
absence of any inspection requirenents in the specification shall not relieve the
contractor of the responsibility of assuring that all products or supplies
submtted to the Government for acceptance conply with all requirenents of the
contract. Sanpling inspection, as part of manufacturing operations, is an
acceptabl e practice to ascertain conformance to requirements, however, this does
not authorize subm ssion of known defective material, either indicated or actual,
not does it commt the Government to acceptance of defective material

4.2 Cassification of inspection. The inspection requirenents specified
herein are classified as follows:

a. Quality conformance inspection. Quality conformance inspection
consists of examnations and tests perfornmed on individua
products or lots to determne conformance of the products or lots
with the requirenents set forth in this specification (see 4.3).

4.3 Quality conformance inspection. Al the exam nations and tests of this
specification shall be conducted on each Iiquid oxygen system

4.4 Test conditions.

4.4.1 Oxygen. Unless otherw se specified, the oxygen used in testing the

oxygen system all conformto ML-0O 27210, Type | and the oxygen enployed in
f|YP|ng the oxygen systemshall conformto NYE-O—Z?ZlCl Type I?.

4.4.1.1 Transfer equipnent. A liquid oxygen storage tank, conformng to ML-
T-38170,0r any suitable 1i'quid oxygen servicing trailer, shall be used to service
liquid oxygen systems. When gaseous servicing is needed for test purposses, a
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gaseous oxygen trailer, conformng to ML-T-26069, shall be used. Transfer
equi pment shall mate with fittings provided for filling.

4.4.2 Leak test compound. The leak test conpound enployed in testing the
system shall conformto M L-L-25567.

4.4.3 Tenperature and pressure. Unless otherw se specified, tests shall be
conducted at Tocal anbrent tenperaiure and baronetric pressure. Test instrunents
shal | be calibrated or adjusted according to their required usage in conductin
individual tests. Tenperature and pressure shall be recorded at the time of
inspection and shall be available, when required, for correction of test results
to normal tenperature and pressure (NTP) conditions. NTP conditions are 29.92
inches of mercury (101.2 kPa) and 70°F (21.1°C)

4.5 Inspection nethods.

4.5.1 Visual examnation. The oxygen systemshall be examined visually to
determ ne conformance 1o this specification and applicable drawings wth respect
to all the requirements not covered by tests

4.5.2 Leakage test. The conplete oxygen system excluding the converter,
personal nounted regulator, seat pan, mask and hard line relief valve, shall be
subjected to a gaseous oxygen pressure equal to its operating pressure. Wile
this test pressure is nmaintained, all fittings and connections shall be exam ned
for leaks by application of |eak test conpound conformng to ML-L-25567. The
oxygen system shall pass the requirements specified in 3.7.1. Care shall be taken
to renove all traces of leak test compound fromthe systemafter this test is
per f or med

4.5.3 Pressure decay. The conplete systemshall be charged with gaseous
oxygen to the system operating pressure. Renovable converters may be renoved for
this test. After systempressure has been stabilized for five (5¥ m nutes, record
oxygen pressure, time and distribution |ine tenperature. The oxygen pressure and
distribution [ine tenperature shall again be recorded after one-half hour and
shal | pass the requirenents specified in 3.7.2.

4.5.4 Functional test. The follow ng functional tests shall be perforned for
each station of each arrcraft, where applicable, after filling the systemwith
liquid oxygen, and pernitting the systemto buildup to the designed operating
pressure

4.5.4.1 Panel rmounted regul ator.

4.5.4.1.1 Flow indicator. Connect a pressure breathing oxygen mask and hose
gfasnbly to the oxygen system Mve the diluter lever on the regulator to the
" percent oxygen” position. Breathe oxygen normally through the mask for a
period of one mnute and observe the flow indicator of the regulator. The oxygen
system shall pass the requirements specified in 3.7.3.1. 1.

4.5.4.1.2 Emergency switch. Connect a pressure breathing oxygen mask and hose
assenbly to the oxygen system Mve the diluter lever to the “normal” position.
Set the regulator emergency switch to the emergency position for a period of 10 to
20 seconds. The oxygen system shal|l pass the requirenments specified in 3.7.3.1.2.
After the test, the enmergency switch shall be returned to the normal position
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4.5.4.2 Non-panel nounted regulator. Connect an oxygen mask assenbly
incorporating a pressure breathing regulator and regulator-to-aircraft hose to the
oxygen system Mve the oxygen supply valve to the “ON' position. Breathe deeply
through the mask several times. The oxygen system shall pass the requirements
specified in 3.7.3.2.

4.5.5 Evaporation loss test. The conpleted aircraft systemshall be filled
with liquid oxygen, and the mating assenmbly shall be disconnected fromthe
conbination fill-buildup-vent valve. One hour after filling the system a wax
pencil shall be used to mark positions of pointers on glass faces of |iquid oxygen
quantity-indicators. Twenty-four hours after marking indicators, readings shal
be taken on indicators and the evaporation |oss shall be within the range
specified in 3.7.4

4.5.6 Electrical continuity test. The liquid oxygen quantity indicator |eads
shal| be disconnected from the converter. A precision variable capacitor, capable
of providing stable and precise electrical capacitance equivalents of enpty and
full liquid oxygen converters, shall be connected to the |eads disconnected from
the converter. Wth the capacitor set to provide zero quantity indication, power
shal | be applied to the indicator, and the capacitance input shall be recorded.
The capacitor shall then be set to provide full scale quantity indication, and the
capacitance input shall be recorded. The capacitance inputs shall be within the
limts specified in 3.7.5. \Were two or nore converters are installed in an
aircraft, the above test shall be conducted at each converter with the capacitor
connected to the |eads disconnected fromone converter, as described above, and
al | other oxygen quantity indicator leads in the system disconnected fromthe
converters and connected to the dummy converters specified in 3.6.1.4.

4.5.6.1 Lowlevel warning. The test of the press-to-test button and |owlevel
warning light shall Dbe conducted as specified in 4.5.6, except the variable
capacitor shall be set so that the indicator pointer indicates a quantity between
1/2 full and full. The press-to-test button shall then be actuated and the |ow
| evel light shall pass the requirenents specified in 3.7.5.1

4.5.7 Flight test. Wen specified (see 6.2h), flight tests shall be conducted
and the oxygen system shall pass the requirenents specified in 3.7.6. Upon
conpletion of the flight test, the oxygen system shall then be subjected to and
pass the tests specified in 4.5.2 and 4.5. 4.

5. PACKAG NG
5.1 Not applicable.
6.  NOTES

(This section contains information of a general or explanatory nature that may
be hel pful, but is not mandatory.)

6.1 Intended use. The design and installation requirements specified herein
are intended for use in designing and installing liquid oxygen systems in aircraft
using liquid to gaseous oxygen converters.

* 6.2 Acquisition requirenents. Acquisition documents should specify the
fol | ow ng:
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a. Title, nunmber and date of this specification

b. Issue of DODISS to be cited in the solicitation, and if required,
the specific issue of individual documents referenced (see 2.1.1
and 2.2).

C.  Maxi num nunber of converters required (see 3.4.2.1).

d.  Type of liquid quantity indication systemfor Air Force
acquisitions (see 3.5.1.1).

e. Installation of non-panel mounted regulators (see 3.6.3.2]

—n

Type of breathing hose of Air Force acquisitions (see 3.6.12.1).

Wiet her conmercial portable oxygen systemis required (see
3.6.14.1).

<«

h. Wether flight tests are required (see 4.5.7].

* 6.3 Data requirements. The following Data Item Descriptions [DID's) must be
listed, as applicable, on the Contract Data Requirenents List (DD Form 1423) when
this specification is applied on a contract, in order to obtain the data, except

where DOD FAR Suppl ement 27.475-1 exenpts the requirenent for a DD) Form 1423.

Ref erence Paragraph DI D Number DD Title Suggested Tail oring
3.5.7.1 thru Dl -E-7031 Dr awi ngs,
3.5.7.3 Engi neering and
Associated Lists
3.5.7.4 Dl - E-3135 Characteristics
and Perfornmance
Dat a

The above DID's were those cleared as of the date of this specification, The
current issue of DOD 5010.12-L, Acquisition Management Systens and Data

Requirements Control List (AMSDL), nust be researched to ensure that only current.
cleared DID's are cited on the DD Form 1423,

* 6.4 Subject term (key word) listing

Adapt ers

Check valve
Cylinders

Decr easi ng
Energency oxygen
Filler valve
Fittings

Gages
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I ndicating instrunents
Leakage

Line val ve

Liquid oxygen

Liquid oxygen converters
Mask to regul ator hoses
Portable units

Pressure decay

Pur gi ng

Regul at or

Relief valve

Shutoff val ve

Tubi ng

* 6.5 International system of units (SI). The ASTME 380-74, Metric Practice
CGuide - A Guide to the Use of SI, the International Systemof Units. was used for
the conversion to the SI units in this document. The-follow ng conversion factors

are applicable to this specification

Foot X 0.3048 Metre (m
Litre per hour x 2.77 x 10-7 Cubic netre per sec (m,/s
Litre per mnute X 16.7 X 10- Cubic netre per sec én1/s

Pounds per square inch (psi) X 6.894
Degrees Fahrenheit (°F)

I nches X 25.4

I nch-pounds X 0.1130

Litres per mnute X 16. 667

Ki | opascal s (kPa)

De?rees Celcius (0oQ X 1.8 + 32
MIlimetres (nm

Newt on-netre (N-m)

Cubic centrimetre per sec

(cu. cnm's)

Ki | opascal s (kPa)

Pascal s (Pa)

MIlimetres of mercury X 0.1333
I nches of water X 248.18

* 6.6 International standardization. Certain provisions of this specification
are the subject of International standardization agreement (ASCC 11/1, ASCC 25/27,
ASCC 25/30 and STANAG 3499). \Wen anendnent, revision, or cancellation of this
specification is proposed which will modify the international agreement concerned,
the preparing activity will take appropriate action through internationa

standardi zation channel s, including departnental standardization offices, to
change the agreenent or make other appropriate acconmodations.

* 6.7 Streanlining. For ML-D19326H acquisitions, the required portions of all
M L-D 19326H tier reference docunents shall be limted to the portions described
in the “Applicability” colum of Table I in Appendix A

* 6.8 Tailoring. \Wen ML-D19326H is tailored in an acquisition, Appendix A
nust be taiTored accordingly. In particular, when Appendix A is tailored specific
attention nmust be given to the chain of referencing. For exanple, if a first tier
reference document in ML--D19326H is tailored out, all of the reference documents
which are tiered to that first tier reference document must be tailored out.
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6.9 Marginal notations. The margins of this specification are marked with
asterisks to indicate where changes (additions, nodifications, corrections,
del etions) fromthe previous issue were nade This was done as a conveni ence only
and the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal notations
and relationship to the past previous issue.

Cust odi ans: Preparing activity:
Arny- AV Navy - AS
Navy- AS (Project 1660-0599)

Air Force-n
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TABLE I. Baseline oxygen for each crewmember. 1/

Cabin altitude Flow rate at 14.7 psia aBd 70°F
(101.3 kPa and 21.1°C)
100 Percent oxygen Air diltution 2/
X1000 feet Metres Litres/hour cm3/s Litres/hour cms/s
0 0 801 222.5 240 56.7
5 1,524 658 182.5 172 47.8
8 2,438 581 161.4 151 41.9
10 3,048 535 148.5 143 39.7
15 4,572 429 119.2 140 38.9
20 6,096 340 84 .4 159 44 .2
25 7,620 265 73.6 194 £3.9
28 and 8,534 and } ‘
above above 225 62.5 225 52.5
1/ Oxygen values calcuiated on the basis of 15 ipm (250 cu.cm/s)
requirement BTPS.

2/ Based on dilution performance of typical CRU-73 oxygen regulator.

TABLE II. Oxygen requirement adjustment for number in aircrew.

Aircrew number Multiplier

1.20

(S0 B0~ S IV A\
ot
.
o
[e)}

TABLE TII. Oxygen reguirement multipiier for specific flight activities.

Specific Flight activity Multiplier

Breathing safety pressure
Wearing pressure suit
Terrain following

Take off and landing
Carrier launch and landing

Aerial combat and threat

.
D 4
DO

.

ot P bt et et b
L] [}

QT NN

(S R RO RV R
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TABLE IV. Oxygen supply reqguirement for each passenger continuous flow

masx.
Cabin altitude Flgw rate at 14.7 psia agd
70°F (101.3 kPa and 21.1°C)
X1000 feet Metres Litres/hour cm3/s
10 3,048 42 11.7
15 4,572 42 11.7
20 6,096 12¢ 33.3
25 7,620 174 8.3
30 9,144 216 5G.0
3z 10,558 255 7¢.8
40 12,192 282 78.3
* TABLE V. Liguid oxygen converter characteristics.
Size of Minimum Thporet1ca] litres of Design quantity
converter flow rate ** free 9as {sea 1nve1 at 70 F, 14.7
(Calibration and 70°F) (21.1 C) psig or 21.1 C,
pressure) irmediately after 101.3 kPa*x~**
servicing
Litres Litres/nr Cu.m/hr{ Litres Cu.m Litres Cu.m
5 (70 psig) 4,380 4.380 4,300 4.300 3,273 3.273
1C (70 psig) 4,800 4.80C 2,600 8.600 7,315 7.316
16 (300 psig)* 6,000 6.000 8,600 8.600 7,573 7.573
20 (300 psig) 7.200 7.200 | 17,200 17.200 15,831 15.831
25 (300 psig) 8,000 8.000 } 21,500 21.500 20,131 20.131
75 (300 psig) 24,000 24.000 1} 64,500 64.500 61,420 61.420

* The exception is the 10 Titre converter defined by MIL-C-25974 which has

2 mininum flow rate

.
** To determine the

exceeds this minimun
shculd be conuacted

C(”)

*** Minimum amount of LOX converter supply

of 4,800 litres/hr.
1

f

32
|

-y

——t
< ﬁ

Nyl wma¥to ~anaha
UwW l a Lo \.apuu:
low versus supp

to loss from evaporation and referenced to s
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TABLE VI. Minimum length of tubing between converter and first station.

Flow rate Length of 5/16 inch Length of 1/2 inch
(7.94 mm) tubing, plain (12.70 mm) tubing, plain
Litres/min. cm3/s Feet. Metres Feet Metres
20 333.3 20 6.10 11 3.35
40 666.6 40 12.19 22 6.71
60 1,000.0 60 18.29 34 10.36
100 1,666.6 100 30.48 57 17.39
150 2,500.0 150 45,72 85 25.91
200 3,333.3 113 34.44
300 5,000.0 170 51.82
400 6,666.56 227 65.19
TABLE VII. Approximate length of supply tubing to frost line.
Flow rate Length of 5/16 inch Length of 1/2 inch
(7.97 m) tubing, plain § (1.70 mm) tubing, plain
Litres/min. cm>/s Feet Metres Feet Metres
20 333.3 12 3.66 6 1.83
40 666.6 24 7.31 12 3.6€
60 1,000.0 36 10.87 18 5.49
100 1,666.6 60 18.29 29 8.84
150 2,500.0 90 27.43 43 13.11
200 3,333.0 58 17.68
300 5,000.0 87 26.52
400 6,666.6 116 35.36

TABLE VIII. Torque requirements for flared tube connections. 1/

Torque
Tubing 0. D, Aluminum Steel
Inch mm In.-1bs. N-m In.-1bs. N-m
5/16 7.94 100-125 11.30-14.12 170-200 10.21-22.60
3/8 9.53 200-250 22.60-28.25 270-300 30.50-33.90
1/2 12.70 300-400 33.90-45.19 450-500 50.84-56.49

1/ Torque to specified minimum value and check for leakage. If additional torque
is required to stop leakage, torque may be applied up to specified maximum value.
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TABLE IX. Liquid oxygen system pressure decay.
Converters capacity Maximum allowable pressure decay
(Titres)

Psig kPa
5 12 82.74
10 6 41.37
25 3 20.68
75 2.5 17.24

TABLE X. Stand-by Tiquid oxygen 1oss-buildup condition.

Converters capacity

Maximum allowable {Gés of 1liquid oxygen
after 24 hours (litres)

10
25

b ¥ ¢
(-]

G I s
- 1]

coow

SO

TABLE XI. Indicator system capacitance.
Converters capacity Converter capacitance (pf)
(Titres)
Empty Full
5 63.5 + 0.4 82.5 + 0.4
10 123.5 ¥ 0.7 181.5 ¥ 0.7
20 247.5 + 1.4 363.0 + 1.4
25 303.5 + 1.8 448.4 + 1.8
75 910.5 + 5.4 1,345.5 + 5.4
TABLE XII. Liguid oxygen converter purging requirements.

Converters
capacity (liters)

Container at
ambient temperature

Within 6 hours
after draining

Purging period

Purging period

(minutes) (minutes)
5 and 10 70 120
25 and 75 90 120

30
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LIQUID OXYGEN DRAIN VALVE

~ - P

COMBINATION FILI-B DUP-VENT VALVE
RECHARGER ASSEMBLY

MASK-REGULATOR HOSE

HELMET-REGULATOR HOSE ‘ (IJ\

DILUTER DEMAND REGULATOR

QUANTITY INDICATOR PORTABLE UNIT
(PRESSURE DEMAND
REPEATER QUANTITY INDICATOR BREATHING)

SEAT KIT REGULATOR

NOTES:
MASK MOUNTED REGULATOR

. 1. Converter symbol represents

LINE VALVE fixed or removable converters.
ELECTRICAL LINE 2. Liquid oxygen drain valve used
FILLER LINE | for fixed converter installations.
DISTRIBUTION LINE B POLARITY

I1~C-25516
WARMING EQUIPMENT / (SEE M C-25 )

[ SUPPLY
OVERBOARD VENT LINE | a
r
INDICATOR —— j_ RELIEF

CHECK VALVES CONNECTIONS\

mm—
| s

_./
«§—— sPrmG LoaDED E POLARITY

(SEE MIL-C-25516) BUILDUP

CONNECTION SYMBOLS

FIGURE 1. Synbols.
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FIGURE 2. Typical installation single converter single place aircraft
(fixed converter installation)
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PREFERRED INDICATOR USE PANEL MOUNTED OR
LOCATION SHOWN. INDICATOR SEAT KIT REGULATORS

MAY BE LOCATED REMOTELY
IF NECESSARY

L A)
??D&—SYSTEM LINE VALVE

FIGURE 4. Single converter - dual regulator
(fixed converter installation)
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USE PANEL MOUNTED
OR SEAT KIT (&)
REGULATORS o

LOCATION SHOWN. INDICATOR
MAY BE LOCATED REMOTELY
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FIGURE 5. Single converter - dual regulator nulitiple crew station
(fixed converter installation)
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OPTIONAL

CREW REST AREA
OUTLETS
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J/-SYSTEM LINE VALVE

[ ' CREW OUTLETS
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FIGURE 6. Typical installation single converter - multiple crew station
(fixed converter installation)
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10.  SCOPE

10.1 Scope. This appendix is a list of docunments referenced in M L-D 19326H
or tiered to docunents referenced to ML-D19326H that are essential to
acquisition. This appendix is not a nmandatory port of this specification. The
information contained herein is intended only for guidance

10. 2 égglication. This appendi x identifies the applicability of the documents
referenced In ML-D19326H or tiered to docunents referenced in ML-D 19326H

through the third tier. Only that portion(s) of a docunent listed in Table 1 of

this appendix and described in the “Applicability" colum, is pertinent in the use

of ML-D19326H |If ML-D19326H is tailored in acquisition, this appendix nust

al so be tailored.

20.  Documents.  The docunents |isted herein, and corresponding applicability
data have been identified as required

30. Definitions.

a. Applicability. The applicability is the pertinent portion or portions of

a reference document that pertain to the zero tier docunent.. The applicability
reflects the tier-to-tier relationships between reference docunents

b. QPL item \Wen a referenced document contains a qualification
requirement, the applicability of the document is the qualified item
Applicability will be any itemon the Qualified Products List (QPL)

Ref erenced docunents. Those docunents cited in secton 3, 4 or 5 of a
document™ Tisted in Section 2).

d. Requirements and quality assurance. Requirenents and quality assurance in
the applicability colum refers to sections three and four of the referenced
document as the applicable portion of that docunent.

e. Streanlining. The process of inproving standardization docunentation
t hrough 1 nproved definition of product/process requirenments, elimnation of
unnecessary requirements and reference document review, and identification of the
contractual applicability of reference docunments which are cited in, and tiered
to, standardization documents utilized in NAVAIR acquisitions.

f. Tier of referenced documents. For docunentation streamining purposes,
specifications and standards which are streanlined are denoted as “zero tier”
docunents. Reference docunments cited in a zero tier docunent are denoted as
"first tier" references. Reference docunents cited in a first tier document are
denoted as “second tier” references, etc

. Zero tier. Zero tier is the document undergoing streamining, ML-D
19328H

40



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDIX A

806L-A-11W
806L-A-TIW

92e6T-0-11NW

92¢€6T1-0-TTIW

92e6T-0-11IW

92e6T1-0-11IW

suoistaouad sdueunsse
A3 tlenb pue sjuswadinboy

Sjudwadinbad saqunu BuLmRIQ

suolstaodd soueansse Aji|enb
pue sjuswaJLnbaua SaApeA }o8Yy)

sjuswWadJ inbau
£194es ‘31qed 4032onpuod
~L3NW “SJ40303UUO0D |BDLU3ID|]

sjuduwedLnbad
uL suotjdaod @1qeoL|dde oS

suotlstaoud

aouednsse Ajiienb pue ‘spoyjouw
‘ubtsep ‘uotrjeoridde jo sasseld
{saoejuns bBuipuoq jo uoljededadd

sAo| |y wnuiwn|y pue
wnutungy Jo4 ‘bugieo)y osrLpouy

$3513004d Bulmeuq mgw;mucwmzu

. Swa3sAs uabAxp
UNSSAAd MO 14RUDULY “DALRA

G298-Y-T11IKW
00T-aLs-aod

J431] pu02ag

\Mwomm:>xquz

(s3uaunsop 69 40

404 uoL3esL}Loads |eududy
‘auuoquly ‘juawdinbl 2fuou3da(y

y) JoLL 35414

00vS-8-11IK

(S3UBWNJ0p G9 40

91oLyap dordsousdy ‘Sutdip

£) 4311 354t

8809-M-T1IW

(S3uswnIop 69 4o

SWa3sAg 2ovdsoday J40) ‘U0L3I9104d
bulaybL pue ‘|edtu3oaly ‘buipuog

¢) 43LL ISdLd

£805-9-11IW

{ s3uswnIop G9 40

[) J9LL 35414

NI ERITENETEN

sKatLirqeotddy

131313 juswndoq

10U JusWNd0q

‘eleq A3L(Lqeol|{ddy buipuodsaudo) pue S3uswns0(q padinbay

T 318vl

41



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

806L~A-"TIW

806L~A-"1IW

806/L-A-T1IW

806L-A-TIW

806L-A-TIW

806L-A-1IW

806L-A-TIW

806/-A-11IW

806L~-A-T1IW

806L-A-TIW

JUBWND0p dJLu]

JusBWNo0p aJ1auj

SjuawaJLnbad pa)Leldp pue [eJIUIY

S|ejow Je[LWLSSLP JO UOLILULIDQ

S3udWaJALNbaJ pa|Le1ap pue |eUduUdy

suoLstaoud soueunsse
AyLrenb pue sjuswddinbay

suotstAaoad asuednsse
A3 Lenb pue Sjuawadinbay

SuoLSLAO4d ddueUNSS®E
A1tlenb pue sijuswadinbay

SuotstLaouad adueunsSe
A31penb pue sjuswadinbay

SuotstAoad dduUeUNSSE
£3LLenb pue sjuswadinbay 1 adL})

S3DLAULS |R4OpPa4
A0} SpJRPURLS PEIUY[-MIUDS

2UNSSAAd MO 3JeUDULY “03Y) ‘SALeA

40 J3pJQ ‘suolleoi)ioadg pue spaepuels
S|e}dl Je|Lwissiq

fyuadoud AderttiW *S°N
40 bulddey uorjestyiauadpl

butseaubag sodep ‘parLqLyu]
‘(waojdo(yd LAyrsl) sueyisodo|ydtdl T°T1°1

aueyjlisoJdonty LJAI0A0LYDLUYL
‘quaAlos ‘punodwo) bButruea|)
Sjusdwauinbay walsAs burieuqrie)

Jasuads1q ya iy
‘3udAyraouno|jeuial ‘azrasiiuy ‘adey

sey pue piLnbiT
‘BuLyleadg s,40lelAy ‘usabAxg

8¢H
saoe|day
8¢H-011S-03d
TT2T2SW
EYT-ALS-TIW
saoe|day
0L6-01S-TIW

688-0LS-1IW
O€T-ALS-TIW
\MmmmﬁmahtqHz
\MNOmﬂmnuaqHz
¢9951-0~"1IW

0€LLe-1-1IW

0TZLe~0-T11IW

4313 puodas

:AQ paouaualay

tA3LLELLqedy (ddy

139|313 uswnoog

10U juswN’0q

*panuijuoy - eieq A3LqLqest|ddy butpuodsauso) pue sjuawnocog padainbay 1 378Vl

42



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

9¢£6T-0-TIW

92€61-0-1IK

92E61-0-"1IW

92E6T-0-1IW

9058-1-1IW

9048-1-11IW

9¢t6T-0-1INW

way L 140

walt 740

UBWNI0P BULIU]

JUBWNJ0P DULIUF

sisAjeue [esLwsys-ou3oads
pue (ediwsys :uoL3Lsodwo?

udwadinbau juawieady.
LewAaYl pue juawdinbiy

suotstaouad soueansse
A3Lienb pue sjuswedlnbay

YS-VEW ‘42317 § ‘USBAXQ PINDLY ‘U9IONUO]  =8ZE6T-D-TIN

(SIUBWNJ0pP G9 JO §) JBL] 3SALd

3JRUDULY “43L|9Y B4nSSaUd ‘UIbAX(Q ‘SoAlep 0GS06~-A-TIW

(53UBWNI0P §9 40 §) J3LL 35414

3y613315nQ ¢ |9A37 MO pue

saJdaduy QT ‘yYsnd ‘ysims  €£/5088-S-TIW

(53UdWN20p G9 JO /) JBL] 354L4

pajesuuy (0-2509)
A9G2°0~-bWG 2/ punoy °‘umedg €ssa|uwess

*oinedpAy ‘buignt Aoy wnuiuniy \Mﬂm0¢ SWy

(S3UBWNJ0p G9 40 9) JSLL 35414

SpPoyldy 3saL s|elay T1ST-0LS-TIW
404 SS2004d ‘(82132%edd
3JeUdULY) |893S JO JudwledU) JedY GL89-H~-TINW

JoL| puodss

pap|aM pue ssajweas ‘pajesuuy ‘(pog)
‘1UR}SLS9Y-UOLSOUU0) ¢ |0833S ‘Buiqgny \mwcmwahiaHz

(S3UBWNJ0P GO O G) J43L] 35414

1£AQ paouaualay

tA3LLELEQeot (ddy

191313 usund0Q 10U 3uawnnog

‘panuriuo) - eieq A3iitqeotiddy burpuodssudo) pue sjuawndsog padinbay

‘T 378VL

43



Downloaded from http://www.everyspec.com

M L- D-19326H

92€6T-0-11W

aouednsse AjLienb pue

pue uoljeziunssauad aynsde)

ouedansse A3tjenb pue

(30404 IV NOILNGIYLSIQ d3ITTOYLNOD)
31404041y ‘odeoasy Aouabusuws

69652-0-1IW
saoe|doy

\mmmmmmzmwm<

(53uBWNoop 9 Jo

seg pue pLnbii

€1) J3LL 3IS4L4

L2681-3-1IW Sjuswduainbaua usbAxo pinbyry J1 adAl ‘butyjeadg s, a03eLAay ‘uabAxg 01242-0-11W
JoL1 pJLYyy

JOJ JUBWRJLNDIY |e4dUdY FIRUDULY
121€2~-V=-11IW uotjeutweizuod uabAxQ ‘Swe)sAS | 043U0) [BIUSWUOULAUT £268T1-3~1IW
d31] puodag

UCLJRULWRIUOD JLe uLged 404 UoL3edLyLoads jeaauay

fswa3sAsqns [eIUBWUOALAUD ‘waysAs ansde) 31dy50) [eALAUNS
92¢€6T1-0-11INW Kouabusws pue |ewdop pue adeosy | RIUSWUOALAUT MIUDULY \mﬁmﬂmm-<:4~z
(S3uswndop 69 JO Z2T) Jal] 3S4L4

mco*m_>ogg.mucmgzmmm

92€61-0-TIW A3Lpenb pue sjusawdJinbay UsbAxQ piLnbL7 ‘(e3dl ‘SOLLQUISSY SOH  £pEZZ-H-TIW
(siuswndop 9 JO TT) 43L] IS4l

Y/v2-NJ29
92€6T~0-1IW walt 140 ‘49117 07 ‘usbAxQ pLnblT ¢Ua3JaAuO) /7£0861-0-1IN
(sjusawndop §9 Jo Q1) 4oLl 3S4L4

I ERITENETEN (AaLpLLLqeotddy $9{3L3 Juswndsog 10U juawnoo(

*panu13uoY)

- ejeq

A3LL1qestjddy bulpuodsaddo) pue Sjuawndog psainbay 1 318Vl

44



M L- D- 19326H
APPENDI X A

Downloaded from http://www.everyspec.com

uotsgaoad soueunsse
£965Z~1-11W Arilenb pue juswsdinbay aua|yakiod paplow ‘wnug €OLEY-1-T1W

J431] puo0sag

suoLsiAaodd aoueunsse
92¢6T-0-"11W Aripenb pue juawauinbay Swa3lsAs uabAxQ ‘punodwo) uoi}oelag yean £9562-0~11IKW

(S3uaWNo0p G9 JO /T) JSL) 3SAL

J04 uoL3edLiLoeds [edausg
‘adf) jue3sisay JuUSWUOULAU]
92E6T-0-"1INW wa3t 1do unielull ‘[BdLu3daY “U0308UU0) 915592-0-1IKW

(S3uswndop §9 40 97) JoL] ISl

403 uolleatyioads [edausy
‘butyjzesuq-sunssadd-s13ewolny
92€61~-0-"11W wey L 140 puewap-uain|Lq ‘usbhxgp ‘uoje|nbay \mwmﬁmwnz=qu

(SIUBWNDIOP G9 3O GT) JaL) 3SdL4

0TvG2-4-"11W wait 7dd pajeutwn( |1 Apjeabalul ‘uorjewaojul ‘s|aueq 884L-d-TIW

J3L| puodas

uotstaoudd soueansse butyresug-aunssaudgd dL3ewoiny
92€61-0-1IW Ariienb pue sjuawauainbay ‘puewsq-Ja9qn(Lq ‘uabAxg ‘suaozenbay \mOﬁvasm!JHz

(S3USWNI0P 9 JO pT) ALl 35414

1Aq pasuauajoy $A3L{LLqeot ddy 191313 3uawndoq 10U juawnsog

"Panuliuo) - ejeq A3tLLqed)jddy Bulpuodsaddo) pue sjuswndoq pasinbay I 39yl

45




Downloaded from http://www.everyspec.com

M L- D- 19326H

APPENDI X A

Sv942-1-11W

Sv99c-1-1IKW

GYv9G2-1-11IKW

S¥952-1-11IW

G¥95¢-1-1IW

S¥9G2-1-1IW

9¢E6T-0-1IKW

SuoLSiA04d ddueUNSSE
A31enb pue sjuawsuinbay

suotsiAaoad aoueunsse
Aytienb pue sjuswautnbay

SUoLSiAOud doueRUNSSE
A3iL1enb pue sjuawsdainbay

suotstaodd aouednsse
A3 t1enb pue juswautnbay

suoLstAaoud aosueunsse A3 enb pue
sjuawadLnbad 111 pue 11 adAL

SuotstAouad aouednsse A3tienb pue
sjuswadinbad 111 pue II adA)

uotsLAoud aosueunsse
A1Lienb pue sjuswauLnbay

£3aadoad AdedLitW *S*n
40 BulyJey uoLljedtyijusp]

sAo| |y wnulwniy pue
wnuiwniy 404 ‘6urieoy osipouy

404 SJUBWRJLNDIY [eJBUDY  :SBLUDS
pa109|as wnwiidg paepuelS ‘SpedUyl MIUDS

404 suoljesyjioads jedsusy
‘audoqutly ‘juswdinbil oLuoul a3
(pa3tsodapouioall) wniwpe) ‘bBurield

404 Ssjuawoutbay
pajLsodopou3oall ‘buireo) ouiz

40} suotjeotyLoads
LeJaudy ‘adf] adouejioede)
‘A3Lauend usbAxQ pinbiy ‘uojesipug

OET-QLS-TIW

J3L] pu0osas
G298-VY-1INW
SVLL-S-TIH

00vS-"1IKW

\.@.m.:wln_.loo

8
J491] puooas

\lmmmnwxoo

\vame;H:AHz

(SIUSWNJ0P G9 JO 8I) 43LL 3SALd

1Aq padududiay

(A31pLLLqestddy

191213 3uawno0g

10U JuBWND0Q

*panULIU0Y -

ereq A31yiqeatddy buipuodssauao) pue $3usuwndoq padinbay

T 374vl

46



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

92€6T-0-TIW

91%-d-00
91p-d-00

91¢~d-00

91%-d-00

G¥95¢-1-11IW

G¥95¢-1-TIKW

G195¢-1-11IW

G99G2-1-11IW

wait 140

21 2S94

025 poylsy
sjuswadinbas burues|)

1 92dA3} 404 3dueUnSSe
A1L(enb pue sjuawsainbay

JUBWND0p B413U3

JuauWN20op adlijul

sjuswautnbaus pajlelap pue [edaudy

UOLEOB BAL]094407) :SUOLLULSRQ

A3tauend usabAxQ pinbl ‘aojedLpu]

\lﬁwmﬂwangmz

(s3uswndop §9 40
SpoYloK 1521 JBudISRY
SpOY31al 1591 ¢S|eIdN

swa3sAS uodeay SO sadeSung [RIBW S04
furzeo) oLuebaou] pue JudwRedd] °0vfUNg

punodwo) oLuebug JO 90e}UNS SNOUUIS
40 juswieau3ddd pue spoylap buiues|)

JUBWNAYSUT FJRADULY
40 ub1Lsag paepuels ‘(eiq ‘Js3ulod

34eu0dly ‘pojunop-dwe()d ‘juswnaisul ‘ase)

40 4BPUQ ‘Suotledtyloads pue Spuepuels

K32jeS pue ‘SJ4030e4 UBWNY
‘Aytirqeuteutey ‘A3LiLqeLidy
A0} SWJAD]| SSBUBALIILSLY JO suoljtuijiag

6T) 4oLl 35414
2ZIET-01S-TINW
1ST-QLS-11W

200G-S-TIW

06t-0-L11

et

A31] pALUy

STSEESKH
6£9EESH
EVT-QLS-1IW

sooe|day
046-QLS-TIW

T2L-0LS-11W

1£Q padusud4ay

:AyLLeLbqeotddy

1912 13 juaundo(q

T0U Jusamndo(g

‘ponuLIuo) - ereq Ayi[itqesiddy buipuodsasuo)

pue sjuswndoq paJinbay I 318Vl

47



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

£T195¢-A-"1IW

E19G92-A-T1IW

£1G52-A-TIKW

E1SG2-A-11IW

€195¢~-A-"1IW

E1992-A-TTIW
£159¢-A-T1IW

E1SG2-A-T1IKW

92e61-0-11W

uoLstAaodd soueunsse
A3 Lienb pue juswadinbay

uorstaoud adueansse
A3 1penb pue juswadtnbay
squswaJinbaua uorjeorytsse|d 1 adA)

uotsiaoud aoueansse
KyLrenb pue juswsuainbay

uUoLSLAOJd douBUNSSE
A3 tienb pue juswautnbay

uoLstaodd ssuednsse
A3tienb pue juswautnbay

SpuswWaJ tnbad Jaqunu BuLmedq

aouednsse AjLjenb
sjuawaualnbad z sse|d ‘11 adA}

SuoLsLaoud ddueunsse
£yLienb pue sjusawadLnbay

Ayaadoud Adertiti *s°n
40 Bulddel uolledolyijusp]

Jasuadsiq YilM
‘ausAyjzeouoniedia] ‘oziastjuy ‘ade)

sey pue pLnbti
‘Buryjesadg s,J02eLAY ‘udbAxQ

SAOLLY wnutwn|y
pue wnutwniy J404 ‘sbuljeoc) otpouy

J0J U011e314108dS [eddudy “SaLuds
Pa129(9S wnwiydg ‘pAepueR}S ‘SpR3IJY] MIUDS

40} uol3eoL4LoadS (RJBUBY ‘IdNY LOUWAS ‘wuo4
feuotieyN (eosiianeuodady ‘dade] ‘speadyl adid

saoLjoedd buimeaq buruasuibul

(pe3Lsodopou3oal3) wniwpe) ‘buileld

T-HW 2dAL ‘we3sAs Jajuaauo)
usbAxg pLNbLY ISd 00E 404 “Xo3y) ‘aajep

O0ET-QLS-TIW

0ELL2-1-TIW

0T2£2-0-11W

G298-V-"1IW

SvLL-S-TTIW

GOTL-d-TIW
00T-01S-a0d

9T¥~-d-00

A31L] puooag

\mmﬂmmmx>:4Hz

(Ss3uawnd0p G9 Jo QZ) J9L] 3ISJLA

:Aq padusJdsiay

1A3LLLiLqeotjddy

191313 3uawnoog

10U 3usWN’0Q

‘penuLiuo)y - eieq A3ritqeotriddy bulpuodsaudo) pue siusunsog paJinbay

‘1 37avl

48



Downloaded from http://www.everyspec.com

M L- D- 19326H

APPENDI X A

UOLSLAOUd B2UBUNSSE W04 UOLIRILSLIRdS |eddudy ‘IdNY LOQuAS ‘wdo4

999G2-0-11NW A3L(enb pue sjuswaualnbay  [euoljeN [edLineuoudy ‘uade] ‘speauy] adid
suoirstaouad aouednsse dLuals pue 393ys ‘sie|d (y0£ odAy uogue)
999G2-9-11K AyLlenb pue sjuswauainboy ed3x3) BulzuelsLsay uoLsSoUd0) ¢ [933S

SpuauwaJ Lnbad

999452-2-11W Bulyaew uoL3edLyLIusp] $321308ud bumeaq Jesulbuj

suolsLaoad ddouednsse
§99G2-0-11IW AyLlenb pue sjusuwsuinbay

buiisisay uotsoudo) ‘druis
pue ‘sjaays °‘sale|d L993S

SUOLSLAOJd doueansse
99962-0-11IW A3Lienb pue sjuswauainbay LeoLuyosal ‘uabouy Ly

suoLsLAoud aouednsse 404 uoLjeotjLoads [edaudy ‘bulbney
92¢£61-0-11NW K3Lienb pue sjuswduajnbay adA)} aouejzioede) uabAxp pinbiry *us1ddAU0Y)

SOTL-d~-T1INW
\mmvoc!m|4~z
007T-0LS-00a
\l@..@@N lm ...OO

1Tv-N-88

JoL] puoaas

999G¢2-0-"11IW

(s3uswnoop G9 Jo

¢Z) 4311 1S4

92€6T-Q-1IW wall 140 uteaq uabAxg pLnbL ‘aAatepr  296GZ-A-T1IW
(S3udWNJ0p G9 40 Tz) J9L] ISdld
|edS 39%Sey pue LOLIOBUUO) dQNn) pueld
E1SGZ-A-11IW UBUWND0Q ad L3u] 404 suoisuswiq paepueis ‘puj builit4 959EESKW
£T1552-A-TIW S1e3oW JABLLWISSLP JO UOLILULYI(Q SLRIOW Jeftwisslq  688-QLS-TIW
tAq padudualay :ArLpLitqeotjddy $913 17 juswnosoq :0U 3uawndo(

"panuiiuo) - ejeq A3LiLqedi|ddy burpuodsaado) pue sjuawndoq padinbay -1 314Vl

49



Downloaded from http://www.everyspec.com

M L- D- 19326H

APPENDI X A

99962-2-11W

9999¢2-2-11IW

9995¢-0-11W

9995¢-0-11NW

9994¢2-J-11W

9995¢-3-11W

9994¢-2-11W

999G9¢-0-11IW

99952-0-11IW

999G¢2-0-1IW

uotsiaoad asueunsse
A1L1enb pue sjuswadinbay

uoLsiAaoud 3dURUNSSE
£3yiLenb pue sjuswadinbay

wazt 1d0

uoLsiAodd aouednsse
A31penb pue sjudswadinbay

uoLstaoad doueunsse
A3 tienb pue sjuswauaihbay
uotrstaoud soueunsse

£11penb pue sjuswsuainbay

uoLstaodd aoueunsse
£31enb pue juswauinboy

weyt dd
wolt 1dd

SuoLsLAo4d doueUnNSSe
A3Lipenb pue sjuswauinbay

furseaubag Jodep “pa3iqiyu]
‘(W40J0u0 LYY LAYIBW) BUBYLIOUOLUDILIL TET°T

aueYIDJON| JLUF0U0LUDLUY
‘3uaaLo§ ‘punodwo) buLues|)

1/69-NY) olews
‘usbAx( pinbry “uslld ‘9ALeA

Jasuads1q YaIM
‘auaAyradonijedyal ‘eziasijuy ‘sdej

sey pue pLnblLT
‘Bulyzeadg s,J03eLAY ‘usabAxQ

40} uoL3estyroads

fedsuay ‘adky asuejtoede)

‘£1tyuend uabAxp pinbi ‘uojesipul
Swa1sAs uabAxg ‘punodwo) uot3aalag Meas
404 UOL3eIL}E03dS [RUBUSY

‘3e97 JULRYISLSDY JUBWUOULAUT ‘feLxeqQ)
‘aunieiuLl ‘1eoLU3091] ¢SJ403103Uu0)

140U0ULY “JOLLDY 94nsSdUd ‘udbAX( ‘SoALRA

JOJ S3uUdWeULNbIY |[eddUBY :SDLUBS
pa108|as wnwtydg pJepuels ‘speadyl MaUdS

mﬂmmmﬂwnhtqHz

~¢0ET18-0-"TIW

T1028€-A-TIW

0ELLZ-1-TT1IW

01242~0-11INW

Sp9Se-1-TIW

L9952 ~0-T1IKW

9155¢-0-1IW

0506~-A-"1IW

SvLL-S-11IN

:AQq paousua49y

:A3LLLilqestddy

91317 jusundo(g

10U 3UaWNO0(

‘panuijuoy - eieq A3tiqesriddy Burpuodsausdo) pue sipuawndoq padinbay

1 378Vl

50



Downloaded from http://www.everyspec.com

M L- D- 19326H

APPENDIX A

92e6T-0-TIW

9994¢~3-11IW
999G2-3-1IKW

99952-0-"1IW

9995¢2-0-11IW

9995¢-J~T11IW

9995¢-0-11IK

99952-0-1IW

9994¢~0-11IW

99952-2-11IKW

99952-0-1IW

uotsiaoud adueansse
Ay Llenb pue sjuduwddlnbay

JUSWNJ0p a4tju]

JUBWN0pP BJLIuU]

UBWNDOP DU L3U]

S1udwadLnbad pajLelep pue |eddusy
S|eiow Je|LWLSSLp JO uoljlurisg
91§ pue ‘¢I1§ ‘€15 ‘605 SPOYIONW
3593 uojjestyrenb AyLjtqer|ay

AAL1094402

‘@ouRUdIULEW  ISUOL}LULSDQ

uoLsLAOad dduednsse
A3Lienb pue sjuswsuLnbay

[8IPT 404 SudwadLnbay

K31oede) avput L) g
[99YM 2 ‘dunssaudd Mo pue ybiy
COUZEW-4Y ‘dopuLA) uabAxp ‘us|ted]

69092-1L-11KW

(S3uswndop g9 40

(anbruydsa} proysauayl A3LAL3Lsuas

1oedwi) uabAxg pLnbLl yLm

s|elJolel 40 A3tL1qtieduo)

9Je|4 J04 suoisuswiq pJepueis ‘puj butgni

40} SUOLSUWLY SPARPURLS
‘suel4 aLgnog ‘pul butrgny

40 BUpJQ ‘Suoilesrslroeds pue spaepuels
S|e39n Jejlwissiq

Spoy3al 3S9] [RIUBWUOULAU]

uotinqiuisiq Letjusuodxy ‘3sal A3Liiqel|ay
A194e5 pue ‘sa03oeq uewny

‘Ayritqeutejuiey ‘A3LLlqel|ay

J0J SUWMD| SSIUDALLDDJIT JO SuoLILULIDQ

A3aadoud AUeILLLW °S°N
40 butdJdey uoL3edlyLjusp]

$40109

€2) J48tL 3IS4L4

21920 WISV
P8SEESK

£89EESKW
EPT-ALS-TINW
saoe(day
0L6-0LS-11IW
688-0LS-1IW
018-0LS-T1IW

18/-QLS-TIW

12/-01S-1IW

0€T-aLS-1W
665-01S-034

:£q paousualay

iA3LLLLrgedtddy

131313 3usunsog

10U JUdMWN0Q

‘panuiiuo) - ereq A3tlLlqedti{ddy Buipuodsauuo) pue s3uauNd0q padLnbay

"I 314vl

ol



V/P2-NYD ‘49317 G2 “waisAs
J03e0Lpul ushAx(p pinbi ‘udlsdAuo) Auwwng \mmﬂmmmmiaxgﬁz
/

(S3UBWNJ0P 9 40 Gg) JotL 3SJLd

suotsiaoud aduednsse

92€6T~0~"11IKW Ayipenb pue sjuswadLnbay

Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

EPT-QLS-TIW

saoe|day
26€92-0-1IW  S3UBWAULND3U pa|Lel3p pue |esdudy 40 USpUQ ‘SUOLIRILYLIBAS pue Spaepuels 046-01S-TIW
26€£92-0-11IW SLejow JefLuissip Jo uoljtutiag S|RIOW 4B LULSSLQ 688~0LS-TIW
26£92~0-11IW SjuawauaLnbad [ LeIdp pur |BUDUIY 40 uotjededadd ‘sisoday 3S9] 1€8-01S-1IW

¢6£92-0-11IW 215 POYIaN SPoylaly 153) |ejuswuUoJLAU] 0T8-ALS-"1IW
26£92-0-11W $9) Buljunodode AjL|tqet|sy  uoLINQLU3sSLq Leljusauodxy s3$9) A3LLrqeL|sy 18/-0LS-1IW
A19485 pue ‘SJ032e4 URWNH
‘Ayritqeutejutey “A3Ljlqet|ay
26€92-0-11W UoL3doe 8AL}20440) Isuollluliaq 40} SWJa] SS2UBALLOS44T JO SuUOLILuLisq 12L-01S-"T1IW
uoLstaoud soueunsse Kraadoud A4eyLLiW *S°N
26€92-0-"1IW Aytienb pue sjuswadiLnbay 40 BulJey uoE3edL)L3uap] OET-QLS-TIW
26£92-0-11W Sjuswad Lnbad daqunu Burmedq $921308dd buLlmedqg sosuLbul 00T-0.4S-0a0a
T511 puosss
uoLsitaoad adueansse ¥/€2-N1D ‘4931 01 ‘waysAs
92¢€6T~0-11IW AyLienb pue sjuswdarnbay J403RILPUT udBAX(Q pLnbL] “U49349AU0) Awwng 26£92-0~"1IW

/1T

(S3UBWNJ0P GO 4O §Z) JOLl 3SAL4

:AqQ pasusudlay

tA3LLLtgedtjddy

191313 Juswndog

<0U Juaunong

*paNU L3U0Y

- ejeq A3LLtqestiddy buipuodsadao) pur Sjuawndsog padinbay

‘T 374Vl

52



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

92€6T00-11K

92€61-0-1INW
£6£92-0-1IW
£6£92-0-TIW
£6£9¢-0-11IW
£6£92-0-"1IW

£6£9¢-0-11IW

£6£9¢-0-TINW
£6£92~-0-TTIW

suoLstaoud adueansse
KyLpenb pue sjuawdainbau
usbAxo pinbry 11 pue | SadA)

weyl 140

Slejouw Jejtwlssip Jo uotylutiyag
Sjuawastnbad | Le}Sp pue |[BJSBUIY
2215 POylol

1593 bButjunosoe A31|Lqet(ay
uoi3doe 3AL309440) :Su0LILULYSQ

suoLstaodd aoueunsse
£1ipenb pue sjuswaaLnbay

sjuswaJinbad Jaqunu BuiMedq

seg pue pLnbL7
‘Butyieaug s,a03eLAy ‘usbAxq

012£2-0-11IW

(s1udwnd0p G9 jJ0

usbAxp ‘aua|Ayisouonyijedial
Jl|Leldw-uoN “ALquassy 3SOH

12) 4311 3541d

92992-H-"11IW

(s3uawndop g9 j0

S|e1dW JBLWLSSL(

40 uotrjeaedadd ‘siaoday 1S9y

Spoylon 3S91 [ejuauuodLAul

uoL3ngLJa3s1g Lerjusuodxy sisa) AjL|Lqeliay
A33jes pue ‘sd03oeq uewny

‘Artprqeutequiel ‘AqppLqet|ay

A0} SWAd] SSDUDALLODI4T 40 suollrulisq

Ayaadoud Aueq iy *S°N
40 bupddey uoLjeodtyLiuapi

Saol1300ud burmeuq J99uLbul

9z) J49t1 35414

688-01S-TIW
1€8-0LS-T1IW
018-ALS-1IW
18£-0LS-"TIW

124-01S-"1IKW

0ET-ALS-1IW
001-01S-00a

A3L| puosas

LA poaduauaiay

*AyLpLitqeatddy

191217 3uawns0Q

:0Uu jusunoog

*panuijuo) -~ eieq A3titqestiddy buipuodsauuao) pue siusundoq paJinbay

‘1 378vl

53



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

92E6T-0-1IW

9¢€6T~0-1IN

92€6T~A-TIW

92€6T1-0-1INW

9¢€6T-0-TIW

9¢€6T-0-11INW

way L dh

suolsiaoad adueunsse
A1Lienb pue Sjuswadinbay

suotsiaoud aoueuansse
AyLienb pue sjuswadinbay

wayt 1do

SUOLSLAOJd ddueUnsSse
A3Lienb pue sjuswedinbay

SUOLSLADUdD doueUNSSER
A3tienb pue sjuawauainbay

A3L3uen)d usbAxg pinbi ‘susjeaday J03e31pug

88ET18~-I1-1IW

(Sjuawnsop ¢9 40

J
W/L2Z-nNWL ‘uabAxp piLnbin
9beU01S @ Lqop ‘due)

£€) J49L)1 IS4t

0LT18E~-1-T1IW

(S3uUswndop 9 4o

JosuadsLq yiip
‘ous|Ayjsouonyjeaial ‘sziasiyuy ‘ade|

Zg) J43L] 31sdi4

Q€LL2~L-T1W

(S3UBWN20p G9 Lo

JURYSLSDY UBZLIPLXQ pue [an4
‘JUBWNJISUT PUB JJRUDULY ‘aseauy

I£) J911 3Isdid

RM@NN!@IJMﬁ

(s3uswndop 69 40

404 UOL1BDL4109dS |RU3UDY ‘UBBAX() YL
‘3835 3JRUOULY ‘UBULRIUOY JLY |RALAUNG

0€) 4oLl 1S4

\mamﬁoﬁw;quHz

(Spuawnaop g9 Jo

404 UOL3eOL)108dS [eddaudy ‘LY uabAxQ
pue Jaulejuod |eALAUns ‘wa3sAg uabAxQ

62) 4311 3s4t4

\MﬂmmmmN:OtAHz

(s3uswnoop g9 Jo

82) J91] 35414

:Aq poouaUa4ay

tAaLLLiiqesyddy

191213 3juBwnsog

:0U juaumodoq

"panuliuoy - eieq A31iiqest|ddy Buipuodsaduo) pue sjuswnoog pedinbay ¢ 114vL

54



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

92€61-0-11IW

92¢€61-0-1IW

92¢6T-0-T1INW

92E6T-0-TIW

92e6T-0-1INW

9¢e6T-0-1IW

Kejdsip pue
SL0J43U0D SwalsSAs uabAxQ

KLejpdsip pue

S043U0D swajsAs uabAxQ

1UBWND0P DALIUT

wo L 71d0

wayt 140

wdyt 1d0

1404001y BULM Paxt4 J0j sAeidsiq
pUB S|0J3UO) UOLIR]S MBUDJLY

£02-01S-1IKW

(S3uUBuNd0p §9 40

ssd130edd Burmeaq butuassuibul

6€) 48LL 3ISJ4Ld

00T-QLS-"11KW

(S3usund0p 69 4O

asn 3jead92eds pue [eILINBUCUDY
404 $|0QwAS RO LURYIDY

8€) J49LL 1SJld

LT-QLS-TIW

(S3uswnd0p G9 40

J04 UOLIROLSLODdS [eJdBudy
“swa)SAs uabAxg ‘butyieadg ALy ‘3onQ
4Ly “S9LLquasSy dSOH pue 3soy

[€) 4911 184t

196£48-H-TIW

(S3UBWNJ0p G9 40

Jd01e(nbay 03 40309UU0) ‘BUNSSAUAJ
Mo ‘udbAx( butyjeaug “saL|quassy ISOH

9g) 4@L1 15414

G/18G18-H-1IW

(S3uaWNd0p §9 40

d/64-NY) ‘@unssadd dA131504 ‘uabAxQ
JU8248d 00T ‘paiunol 3say) ‘uoje|nbay

GE) J91] ISJL4

£9ST8-d-1IKW

(S3uswndop G9 }o

vE) JoLL 35414

1Kq paoudud4ay

:A111 1L b2 L (ddy

191213 3uUaWN0(

{0ou uUaWN20Q

“panuiluo) -

e1eq A1LLLqeotiddy bulpuodsaado) pue sjuswndoq paJdinbay 1 314Vl

5



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

6SET~-QLS-TIW

65ET~0LS-TIW

69ET-0LS-TIW

6SET-ALS-1IW

92e6T-a-"TIW

92e6T1-0-TIW

92€61-0-"1IKW

[ 3uswaddng ul
suotjuod ajqedt(dde sag

sjuawadaLnbad
[ sseld ‘y apedy ‘1 adA}

squaWaJtnbaa Jua3U0D U3 EM
Mol A4aa “A3tuand ybry ‘y opeuy

SjuaWdALNbau
deos (ed3nau ‘11 adAy

SpuawaULnbad | Lejep pue
SjuBWBJLNbIL {eududy

SpuUBWaJLNbaJ pa|Lelap pue [eB4dUY

S|ejauw Je|LWLISSLP JO uoL}lulieg

[eaS @Jn3siol pue
1SNQ ‘@AL300304d ‘sbnid pue sde)

Ledtuysal ‘usaboud LN

Butyieauag ‘Jiy pessauduo)

(3Ltng pue [eagnaN) Aupuneq ‘deos

juawd Lnb3 uabAxQ butlyjzesdg 4o}
$94npadoJd pue spoylal buLues|)

1055-0-"1IW

TTy-N-48

yeOT-v-84d

¢6LT1~5-d

J4aL] puosas

6GET-QLS-TIW

(S3uswndop G9 40

40 43pJQ ‘SUOLIBDLHLDDAS PUR SPJURPUBLS

Zv) 4911 1S4t

EVT-QLS-TIW
saoe|day

0L6-0LS-TIW

(s3uaundop g9 jo

S|ejop JejLuLsstq

Tp) 4311 3544

688-0LS-"11IW

(S3uauUN20p 69 10 Of) 4211 3SJLd

:Aq pasusuasay

:A3LpLLiqeotddy

19212 Juswniog

:0u UauNo0Q

*panu13uo) - eieq AatLqed(ddy bulpuodsaduo) pue S}uswNdOq padinbay

‘T 374vl

56



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

9¢€6T1-0-TTIW

92c6T1-0-"1INW

6SET-ALS-TIW

6GET-ALS-"TIW

69ET-ALS~TIW

6GET-ALS-TIW

6GET-ALS~TIW

6GET-QLS-T1IW

64ET~01S-T1IW

JUBWND0P B4 LIUT

Sjuswadinbad sasoy
X914 pue ‘sJojod ‘iLe3aq

ALuo aoueptnb Jo4

ALuo ssuepinb Jo04

ALuo souepLnb uoy

SJUBWAULNDAL SSBULLURBD ULy

SuoLSLAOUd doueUNSSE
£y L1enb pue sjuswauainbay

SuotsLAoud ddueunsse Ayipenb
pue sjuawsdinbau 1 adfy

Sjuswadinbad qjuabualap
alqenjos-dajem ‘| adAf

uabAxp aLqeldod ‘ALquassy uabaeyoday

AN VIAAN

(S3UdWNI0p §9 JO

Swa3SAS aoedS pue afLSSLW
‘3JRUDALY JOJ SAuLT agny pue ‘adid 9S04 SO
suotjeubisag paezep pue suolilound ‘bulyuaey

by) 481l 15414

(y2T-0LS-TIN

(S3uUBWNJ0p 69 40

juawd inby uabAxQ

juawdnbl uabAxQ

juawd tnb3 uabAxgQ

JUBWUOULAUT P3| [04IU0) € SQUBWAL LNDIY
UoL3e1S NJIOM puR WOOY Ued()

buiseaubag aodep *pazlqlyul
(wiaogodolyd LAy3an) T°1°T sueylsodoiydtag

seg pue pinbi]
‘butygeadg s,6Ja03eLAY U3bAXQ

(oLuoLuoN ‘pinbi7)
as0dungd |eusudy *sjusbuaalsg

€p) 4oLl 3S4td

A ) 74
-0997-GS Wl

T-T-XST
0" 14vsn

v 9-T1-€1
dIVAVN
60¢-01S-034
£EST8-L-TIW

0T¢Le-0-1INW

16497-0-11W

:Kq paousuajay

SA3LLLLLgedt|ddy

:9]113 jusawnooq

10U jusawnooq

*panuLluo) - eleq A3LLiqestiddy butpuodssuado) pue sjusunooq paJdiLnbay

‘T 318vl

57



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

9¢e6T-0-T1IW

92e6T-0-11NW

92¢6T-0-1IK

66SL2SH

66GLZSW

92€6T-0-1IW

92€61-0-11IW

2UNWNI0P B4 L3UT

AUBWNI0P BULGUT

3uUsSWN20p 94 L1u3
JuaWNI0p B4 L3u]
SUoLSLAOUd ddueRUNSS®E

A3Lpenb pue sjuawadinbay

JUSUND0P 341U

JUBWNI0P BULIUT

d93d2Au0) uabAxp pinbi] 483t QT pue
G 40} UO1140d Buirjey “39yoedg burjunol

TPE06SW

{s3juswnoop §9 jo

butuotinedaud
pue ‘bBuloiAdas ‘SBupyJAep 14004ty

6v) 4911 3SdLd

6ELEESW

{sjuawnsop g9 jJo

LSS 39%SEH pue UOL]D3UUOY) aqN| paJel 4
404 SuoLsudwLQg pJepueis ‘pul builild

8p) 43t1 3SJLd

959€ESK

(S3uawnd0p 9 Jo
butaybLy a3eld oLyseld-Laued ‘3ybi
404 uot3lentyLoadg

Ledaudy ‘BuLyleadg-auanssadd-oLyewolny
puewsq Ja3n|Lg ‘uabAx(p ‘u0je|nbay

puewsq J493niLq ‘uabAxQ ‘uojzenbay

L¥) 4oLl 1SdL4
0TOSZSKW

8L1E8-U-TIW

491] puodag

66GLZSW

(s3uawndop 69 40

Joje|nbay 01 40323uu0?)
buryjeaug-uabAxp “Sat|quessy 9SOH

9¢) J9L1 3SJ4L4

G902¢SW

('S1UBWN20p 69 40

Gp) 43911 IS4t

:Aq padudUaLIY

tA3 Lt LqeoL | ddy

181311 Juawndoq

10U Juaumndog

*panuLlu0y -

ejeq A1tiqest|ddy buipuodsauado)~pue sjuswnsoq padinbay 1 318vL

58



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

9¢€61-0-1IW

92e6T-0-TIW

1902¢SW

92¢61-0~1IW

65022SH

92€61-0G-11NW

9¢t61-0-11INW

wogt 140

Jusunoop satiuj

SuolLstAo4d daueansSe
A£3Lienb pue sjuauedainbay

JUsBWNO0p d4t3ul

SUOLSLAOJd ddoueunsSsSe
A3Lienb pue sjuswaulnbay

JUBWND0P 3U4LIU]

suolsuawLp 9zLs asoy ajqedt|ddy

Swa3SAS uabAxQ pLnbiy 3jeadaly
£209UU00SL(] JoLnd “sat(quassy Bulridno)

890¢ZSW

(S3uUsWN20p G9 40

SJ93ybLiauatd ‘3sedouly
alqeydogd ‘uabAxg ‘uojeinbay-aoputh)

tG) JoLL 38414

0£S€009
\mwmcwzm;o

(S3usWNd0p 69 4O

14BA0ULY ‘2unssadd YblLH
‘a1qeldod ‘wd3SAS uabAx(Q

Ul N9 96 ‘91qerdod ‘wdirsAs usbAxQ

£9) 43t1 3SJ4L4

8£9¢¢-0-TIW

Jd3L] puodas

JET19022SH

(SIUBWNJ0p G9 40O

14RU0ULY ‘dunssadd ybiy
‘91qeldod ‘wd3sSAS uabAxQ

Ul N9 g6z ‘oLqeruod ‘walsAs usbAxQ

2G) 4911 3844

BL9E2-0-TINW

A31] puodag

JE765022SH

(s3uswnoop g9 Jo

uabAxg pinbr “eisy ‘ALquassy asoy

149) J9tl 3S4i4
LS¥06SH

(s3udwnoop 59 jO

0G) J3t) IS4t

:Aq paduadajiey

tA3LiLLtqeoyddy

131113 3usaundog

10U juawnoq

panuiiuo) - eieq A3 Litqedt|ddy buipuodsaddo) pue siuaundog paJLnbdy 1 374yl

59



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

92€61-0-11INW

9etoT-a-11IW

9¢e6T~0-TIW

9¢€6T-a-TIW

9¢€6T-0-TIW

9¢e6T-0-TIW

92E6T-0-1IW

UBWNO0p

JuBWNo0p

Jusundop

juaunoop

1UBWNI0p

JuaWnd0p

usawnoop

9diiul

413u3

8412u3

Sutlul

aJ13u3

a413u3

9413U7

0SvSevid

J04 suolsuswiq pJepueis ‘punoy
‘JUR)SLSOY-UOLSOUU0) ©|Da3S ‘BuLqny

R3S dUNSSadd ‘aqny ‘ALquassy de)

paJe|4 404 suoisuduwiq pJepuels ‘puj burgnjy

)

uabAxp ‘sus|Ayjaodon(jeuaya] ‘A quassy 3SOH

buridnoy usbAxp ‘sA39|S bu tmeuq
(SIUBWNI0DP G9 JO [Q) UDL] 2Sdid
YOTOTANY
(53UBWNI0P G9 JO (9) J4dL| 3SULH
6Z6NY
(S3uswnoop G9 40 6G) UdLL 3SulLd
Lipey pueg ‘agny TT9EESH
(Sjuswndop §9 J0 8G) J4dL) 3SJL4
P8SEESK
(S3UBWNJ0p G9 4O [G) JBL] 3ISAL4

40 suoLsuawlg pJepueis
‘ade| 4 aLgnog ‘pui buignj €8GEESH
| (S3UBWNJ0pP G9 JO 9G) JdL] 354l
BYGvZSW
(S3udWnd0p §9 40 §G) Jat] IS4l

1£Q paosuauajay

$A3LLLitqeotddy

131317 juawnooq

10U juswWNI0(Q

‘panuiiuc) - ejeq A3ij1qest|ddy buipuodsaado) pue s3uswndog pasinbay

‘1 314vl

60



Downloaded from http://www.everyspec.com

M L- D-19326H

APPENDI X A

92¢€6T~-0-1IW

92€6T-0-1INW

92€61-0~-11INW

92€6T-0-1IW

JUBWNIOP BUALJUT

JUBWND0P BUALIUY

uUaUWN30p aUlju3

JUBWNDIOP dULIUT

S491ybLysuLd ‘3jeuddty ‘9| qeiuod
‘uebAx(g ‘uojenbay-aaputLy-ysel

0L6EQES
bu tmeug

(S3UBWNJ0p G9 JO

31qe340d ‘usbAxp buiylesug
J0jenbay pue Jdaputh)

§9) J9L] 3541

P6LEDJES
buimeuq

(S3uawnaop g9 40

wa3sAs usbAxQ
2uNSSadd MO Jabueyoay ‘dLi)

¥9) 4911 35414

9€29TVIY
butmeug

(s3uawndop G9 40

JopuLLA) uabAx( a|qeidod ‘A|Lquassy 3a)oeudg

€9) 4911 3IsJld

Le9veavd
bu pmeuq

(siusawnoop 69 jo

29) 411 3541

:Aq padusdayay

:A3LLL1Lqeo)|ddy

131213 3usunaog

10U jusumaog

‘panutiuo) - eieq AL iqest|ddy Bulpuodsasao) pue sjuawndoq padinbay 1 374Vl

61



The applicable portion
The applicable portion
The applicable portion
The applicable portion

The applicable portion

Downloaded from http://www.everyspec.com

of
of
of
of

of

M L- D-19326H

NOTES FOR APPENDI X A

either ML-V-7908 or ML-V-25513 maybe used
either ML-C 81302 or ML-T-81533 maybe used
either ML-T-8506 or AMS 4071 maybe used
either ML-C 19328 or ML-C 19803 maybe used
either ML-A-23121 or AFGS-87235 maybe used

The applicable portion of either ML-E-25410 or ML-R-83178 maybe used

The applicable portion
The applicable portion
The applicable portion
The applicable portion
The applicable portion
The applicable portion

The applicable portion
maybe used

of
of
of
of
of
of

of

either ML-1-25645 or ML-1-81378 maybe used
either QQZ-324 or QQ P-416 maybe used
either QQ S 766 or ML-S 4043 maybe used
either ML-C 81302 or ML-T-81533 naybe used
either ML-D 26392 or ML-D 26393 naybe used
either ML-0O 27335 or ML-S-81018 naybe used
ei ther M522059, Ms22061, or Draw ng 6003570
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