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INTRODUCTION

Recharging of portable and fixed oxygen cylinders by the unauthorized user is a practice both condemned and discouraged
by the Compressed Gas Association (CGA) and the National Fire Protection Association (NFPA). Their condemnation is
based on the firm conviction of the majority of the Association members that “transfilling” an oxygen cylinder by ‘unqualified”
personnel is basically unsafe and must not be performed. In the United States the DOT regulations govern the ownership
of the cylinder and authorization to fill it. In Canada, Transport Canada Transportation of Dangerous goods Regulations
control the filling of cylinders (reference CGA pamphlet P-1). In other countries other authorities and regulations may apply.
All personnel assigned to transfilling must be trained and qualified in the inherent hazards of high pressure aviation oxygen
and knowledgeable in this equipment.

WARNING: Improper use, handling or maintenance of oxygen equipment may result in serious injury or death.

Oxygen equipment is to be serviced including transfilling only in accordance with applicable written service procedures
available from the original equipment manufacturer and in the case of transfilling in compliance with CGA Pamphlet P-2.5
and with local regulations—Oniy-service-technicianrs-traired-ir-the-irherent-hazards-ef-high-pressyre aviation oxygen and
knowledgeable in this eqjuipment may service this equipment.

Commercial airlines, air
the practice of filling t
standardized procedure
are required by circums
requirements.

4. OXYGEN COMPOS

4.1 Oxygen Quality
All oxygen gas purcha
Breathing Oxygen per A
oxygen manufacturer’s
prescribed tests under
maintained by the cyling
4.2 Test Procedure
Chemical tests for vario
these are the preferred
been retained in this dq
chemicals and distilled
approved by the procur
pressure, in accordance

Craft manufacturers, and aircraft service stations have been involvediin, an
he portable oxygen units and fixed oxygen cylinders in commercial 3
should be established for charging high pressure oxygen cylinders in those
ances to perform oxygen cylinder filling. This document starts with an ove

ITION REQUIREMENTS

ted or manufactured for filling aviator’'sthreathing oxygen cylinders sha
S8010 or Military Specification MIL-BRRF-27210. When oxygen is purchag
Helivery ticket shall bear a certification that Oxygen purity conforms to the &
he above specifications have beenperformed prior to delivery. Records
er filler for a period of 5 yearscminimum.

Is gas concentrations have evolved and been replaced by the use of calib
method due to gase of operation. The chemical methods are still an acce
cument for historical reference. All chemical tests shall be made with 8
water. Samples taken in accordance with Section 5 shall be tested: fo
ng activity-such as 4.3; for odor, in accordance with 4.5; for moisture, in

with<4:6; and for leakage, in accordance with 4.8.

d will continue to follow,
nd general aviation. A
 aviation facilities which
rview of oxygen cylinder

| comply with Aviator's
sed for this purpose, the
\bove specifications and
bf such delivery shall be

rated gas analyzers and
btable method and have
nalytical reagent grade
purity, using a method
hccordance with 4.4; for

4.3  Purity

Oxygen gas in serviced cylinders shall contain not less than 99.5% oxygen by volume, when tested. Samples taken for test
shall be tested for conformance to AS8010 or MIL-PRF-27210.

The test for oxygen concentration has evolved from chemical analysis to the use of calibrated oxygen analyzers. The use
of an oxygen analyzer that has a certified calibration within due date is recommended as an acceptable means to determine
the level of oxygen concentration. The chemical analysis method, while still an acceptable method of analysis, is provided
as a historical reference. [Place a sufficient quantity of mercury in a 100 cm? calibrated gas measuring burette provided with
a two-way stopcock and a two-way outlet, and properly connected with a liquid leveling tube. Connect one of the outlet
tubes of the burette with a gas pipette of suitable capacity. Place in the pipette a coil of copper wire which extends to the
uppermost portion of the bulb, and add about 125 cc of ammonium chloride-ammonium hydroxide test solution (made by
mixing equal volumes of water and 27% concentrated ammonia; then saturate with ammonium chloride). Draw the liquid
(free from air bubbles) through the capillary opening connection and stopcock opening in the burette by reducing the
pressure in the burette tube and opening the stopcock controlling connection with the gas pipette. Then close the stopcock.
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Having completely filled the burette, the other stopcock opening, and the other intake tube with mercury, draw into the
burette exactly 100 cc of oxygen by reducing the pressure in the tube. Close the stopcock.

Increase the pressure on the oxygen in the burette tube, and open the stopcock controlling the connection with the gas
pipette. Force the entire volume of gas into the pipette. Close the stopcock, and rock the pipette gently, providing frequent
contact of the liquid, gas, and copper spiral. At the end of 15 minutes most of the gas will have been absorbed by the liquid.
At this time, to facilitate absorption of the last portion of the oxygen, draw some of the liquid into the burette tube, and force
the residual gas back upon the surface of the liquid in the gas pipette. Again rock the pipette until no further diminution in
the volume of the gas occurs. Draw the residual gas, if any, into the burette tube, and measure its volume. The volume of
gas remaining undissolved shall not exceed 1/2 cc. The ammonium chloride-ammonium hydroxide solution should be used
for leveling purposes if desired.]

4.4 Moisture

The moisture content shall be determined by use of an electrolytic type moisture meter or other method or equipment
satisfactory for the purp

aYaTal
poTT

The oxygen gas in sery
760 mm.Hg (1 MPa or 1

45 Odor

Each cylinder serviced
cylinder valve shall be 1
oxygen is odorless and
internally, cleaned and ¢
4.6 Filling Pressure
The cylinder shall be fill
equipment manufacture
is stamped on the sho
(12.4 MPa). On fully w
overwrap. For Example
actual cylinder pressurg
pressure.

NOTE: Cylinders shou
Paragraph 4.1.
temperature to s
down of cylinde
maximum temp

4.7 Pressure Gauge 1

iced cylinders shall contain no more than 0.02 mg of water per litef-0f g
013 mbar). This level of moisture is equivalent to 25 ppm by volume)or a -

s well as those selected as specified in Section 5 shallbe subjected to
lowly opened enough to allow a small amount of oxygen to flow. No smel

tasteless Cylinders received for refill which have an odor present sha
ried before filling (see 4.9). Filled cylinders having’an odor shall be rejecte

bd to the pressure at 21 °C (70 °F) as\required by the markings on the cy|

ulder of the cylinder; as for example, DOT 3AA 1800 signifies a filling
rapped composite cylinders. the maximum filling pressure is marked on

a marking such as DOT SP-XXXX 1850 signifies a filling pressure of 1850
charge shall be determined by a calibrated lab type gauge with an accui

d be refilled slowly enough (less than 1.4 MPa (200 psi) per minute 3
1.1 (b).) to aveid heat of rapid recompression. Sufficient time must
tabilize to-21 °C (70 °F) before checking the pressure to avoid need to rech
[ (1 MPa=-10 Bar). It is suggested that the operator consult with the cylind
brature ratings prior to any cylinder refill.

hs at 21 °C (70 °F) and
53 °C (64 °F) dew point.

the following test: The
should exist since pure
Il be visually inspected
d.

inder or required by the

I and indicated by a decal, label or-other means. On steel cylinders the maximum filling pressure

pressure of 1800 psig
b label imbedded in the
psig (12.76 MPa). The
acy of £5% of the filling

s stated in CGA P-2.5
be allowed for the gas
eck pressure after cool-
er manufacturer for safe

Acetiracy

Cylinders which have pressure gauges as an integral part of the valve assembly shall be tested as follows. Check that
cylinder gauge reading is within 3448 hPa (50 psi) of the gauge reading on the refilling equipment. Inaccurate gauges
should be replaced with gauges of the same equipment manufacturer’s part number. Only gauges marked “use no oil”
which have been cleaned for oxygen service should be used.

NOTE: On some cylinder assemblies incorporating an integral pressure reducer, a filler valve is used which has a pressure
drop of 1724 hPa (25 psig) or higher psig. This type of assembly requires that the gauge be removed for test or an
allowance be made for the pressure drop.
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Leakage

Each filled cylinder shall be tested for leakage either by brushing an approved oxygen compatible leak check solution (see
MIL-PRF-25567) over the cylinder and all portions of the valve or by submerging in water the cylinder and those portions of
the valve and gauge which will not be damaged by submersion. Continued bubbling indicates leakage and is cause for
rejection. This must be distinguished from bubbling caused by the escape of air entrapped in crevices and corners. Also a
test shall be conducted with outlet capped and “valve opened”. Any leakage, visible within 5 minutes, around valve stem

or packing gland is cause for rejection.

If cylinder valve is equipped with a gauge, check for

connection and in gauge body.

Cylinders, and valves installed therein, shall not leak when tested as specified above.

4.9

Inspection, Cleaning and Drying

leakage at gauge-valve

Internal inspection, cleaning and drying of cylinders shall be accomplished whenever a cylinder has been completely

ot cariactian Al avnaciira Ay atatha nracanan Af AdAve Ay A Ae

ure. Itis recommended

emptied and the valve lgft

that these procedures be
these tasks or by follow
(CMM). The following i
first be removed per pro
any signs of corrosion,
reinforced cylinders. If

la P 1
frepen-with-questionable-expesure-orduete-the presence-ofedoersermeis
e performed by a DOT qualified retest station with the facilities and equipms
ing the information contained in the equipment manufacturer’'s Conjpoéne

provided as a guideline only and may not be a complete procedure!” Theg
cedures outlined in CGA Pamphlet P-38. Visually inspect the inside, and o
or other damage using CGA C-6 as a guide for steel cylinders, and C(
present, send the cylinder to a DOT qualified retest station Where the prop

remove the corrosion

d verify the cylinder is still suitable for the intended, sgefvice. A cleanin

cylinder using a stainles$ steel tube to inject warm, approximately 26.7 °C (80,F)¢/flushing or cleanir
cylinder for 3 minutes and allow the cylinder to drain for 1 minute. NOTE>* Any cleaning procg

effectiveness (see ARR1176).

maintaining a vacuum |

Drying is to be performed by heating~in” an oven or water ba
the inside of the cylinder, or by passing haet, approximately 82 °C (18(

nitrogen through the cylinder for 1 minute. After the drying process has been completed and the val
each cylinder should bg evacuated by drawing a vacuum of 914:hPa (686 mm of mercury or 27

minimum period of 30
tested for moisture con
capped to maintain the
4.10 Compliance Resp

The filling agency is res

inutes prior to the oxygen refill procedure. Each cylinder requiring dryin
nt after filling. If the valve or regulator is not immediately replaced the ¢
tleanliness.
onsibility

bponsible for assuring.that prior to the cylinder being recharged it compl

regulations even when the cylinder being recharged is mounted in a fixed part of the aircraft oxyg

cylinders are within wdg
guidelines as outlined in

rking pressure, hydrostatic test required date and visually inspect the
the appropriate CGA Pamphlet C-6 and C-6.2. See also 8.8.

INSPEETION AND TEST PROCEDURES

is-responsible for the performance of all inspection requirements as speq

ent to effectively perform
nt Maintenance Manual
valve or regulator must
utside of the cylinder for
5A C-6.2/C-6.1 for fiber
br media can be used to
j station may clean the
g agent into the inverted
bss must be verified for
th while simultaneously

°F), dry, oil free air or
ve or regulator replaced,
nches of mercury) for a
) shall have the oxygen
ylinder must be suitably

es with applicable DOT
en system. Confirm the
cylinder following CGA

ified herein. Except as

d.the cvlinder filler may utilize his/her own or any other inspection facilities

and services acceptable

Records of the cylinder filling, cylinder examination and tests shall be kept complete and available for

5 years. The buyer reserves the right to perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure that gas and cylinders conform to prescribed requirements.

5. SAMPLING, FILLING,

5.1 The cylinder filler
otherwise specifig
to the buyer.

5.2

100% Inspection Requirements

Each cylinder serviced must be inspected as follows: for odor, per 4.5; for filling pressure, per 4.6; for leakage 4.8 and for
pressure gauge accuracy, per 4.7. The last hydrostatic pressure test date shall also be inspected to determine if retest is
necessary.
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5.3 Purity Sampling R

equirements

Each set of cylinders charged on a manifold at one time, or charged from the same bank of supply cylinders, shall make up
one lot. The number of samples shall conform to Table 1 for lot size or fraction thereof.

NOTE: An operator, who services cylinders on aircraft, would sample a cylinder charged from his/her supply bank whenever
a cylinder in his/her supply bank is changed.

Table 1 - Inspection samples?

Lot Size
Number of {Total Number of Cylinders
Sampling Cylinders Being Charged)
1 1-10
2 11 -40
3 41-70
4 71&Up
" Each cylihder selected for testing shall have approximately 28.3 liters (1 cubic. foot) [NTPD of
gas withdrgwn before sampling for tests.

5.3.1 In cases where[gaseous oxygen is compressed into cylinders from the vaparization of liqu
alternate procedure for sampling shall be followed: From the initial filling of the liquid stq
addition of quartities of liquid oxygen to the system, cylinders fromdheé-first manifold char|
accordance with Table 1. The last cylinder filled in each groupsshould also be sampleq
previously frozen out contaminants.

5.3.2 Samples taken [shall be tested for conformance to 4.3 and.to AS8010. Non-conformang

grounds to reje
the nature of the

6. GENERAL HIGH P§

6.1 Pressures
Gases under pressure |
improperly controlled o
available energy incre
Transportation) approve

6.2
High oxygen con
Almost all materi

Oxygen is an oxiglizing gas.and, in itself, is not flammable. Oxygen does, and is required
entrations can accelerate the combustion of flammable materials even t¢ the point of explosion.

t all of the cylinders in that lot. The entite lot is to be emptied cleaned an
b non-conformance.

RESSURE INFORMATION

resent a potential hazard in the form of stored energy. Accidents are cau
admitted to equipment which is not designed for the pressures encou
hses as the pressure increases. Compressed oxygen is available ir

hls- aré combustible in the presence of pure oxygen and pure oxygen U

id oxygen, the following
rage each day, or upon
ped shall be sampled in
to check for boil-off of

e of one sample will be
d refilled as required by

sed when this energy is
ntered. In general, the
DOT (Department of

d cylinders af'pressures up to 20.68 MPa (3000 psig). See also CGA Pamphlet P-1.

to, support combustion.

nder high pressure will

enhance this pro

rf\J/ further Qpnnfnnnnl 1s_combustion of oil and other nrg:\nir materials m

Ry occur in the presence

of oxygen-rich environments, particularly when heat is also involved. Therefore, all equipment intended for oxygen
enriched and breathing oxygen service must be free of oil and grease and clean for oxygen service. If lubricants are
needed, reference AIR4071.
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6.3

Open valves on compressed oxygen cylinders and on valve leading into oxygen systems slowly and carefully. The

compression of a gas during pressurization of a system results in the release of energy in the form of heat. Should
compression occur quickly in a container or a closed section of piping, the heat generated can cause a sharp rise in
localized temperature. If an adiabatic type compression is considered here for gaseous oxygen, then the theoretical
(if no energy is emitted to the surrounding materials) possible temperature rise is a function of the 0.286 power of the
absolute pressure ratio.

Example (in English units): Charging an empty cylinder to 1850 psig (12.76 MPa).

(1864.7 psia/14.7 psia)286 = 4.0 = (460 + T)/(460 + 70)

T =1657 °F

Example (in Metric units): Charging a cylinder to 12.76 MPa (1850 psig)

(12.86 MPa absolute/0.]

T=902.8 °C

This temperature rise, i
materials as dust, lint, n

Oxygen flowing at high
or impact can raise the p
has not been maintaine

The probability of a teni
empty oxygen cylinder f
of supply cylinder presq
combustible in oxygen,

external sources of heal.

7. TRANSFILLING SY

Materials used in the c(
chemically with, oxygen
are considered to be ng
high temperature. For
temperatures. Steel is
generated by friction, co
small diameter, clean,

pressures up to 20.68 N
linings, and gaskets, as

a pure oxygen system, can be high enough to cause ignition of oil, greas
etal chips, or many organic materials.

belocity through piping systems can propel particles offoreign material wit
articles’ temperature to the ignition point. This is particutarly true where a hi
. Ignition of particles can be sufficient to ignite heavier metal sections, thu

perature rise increases with the differential pressure as is present when
om a full high pressure cylinder. The degrée of temperature rise is directly
ure to the residual pressure of the cylinder being filled. Spontaneous o
is less likely to occur at near atmospheric pressure conditions. It can be

STEM MATERIAL

nstruction of all comporients of a piping system must be compatible with
under the conditions.efpressure and temperature which will be encountere
n-reactive at low pressures and normal temperatures may react with oxyg
example, steel is-a satisfactory material for high pressure oxygen cylin
NOT recommended for oxygen piping system components at high press|
Mmpression;-Or external sources. For proper materials refer to ASTM G63 an
heavy-wall“copper, Monel, or stainless steel tubing is considered safe
IPa (3000 psig). Special attention must be given to the selection of valv

e, solvents, and/or such

h such force that friction
ph degree of cleanliness
s causing an accident.

rapidly filling an almost
proportional to the ratio
ombustion of materials,
promoted, however, by

, and shall not combine
1. Many materials which
en at high pressure and
ders at normal ambient
ure where heat may be
d ASTM G94. However,
by most authorities for
e seats, packings, hose

many-of these materials react chemically with high pressure oxygen. Hig

used in filling systems, 4

hall_in addition to the requirements abaove he odar free

T pressure flexible hose,

7.1

8.

General Guidelines

Only components designed, built, and cleaned for oxygen service should be used.

All components should be suitable for the pressure to which they may be subjected.

STORAGE AND HANDLING

NOTE: Reference CGA Pamphlet P-1 for complete details.

Only materials suited for the anticipated temperature condition should be selected for the system.
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8.1

8.2

8.3

8.4
contaminants.

8.5

8.6

8.7
contamination.

Cylinders should not be subjected to extremes of heat and cold.

Cylinders should be protected from corrosive atmospheres.

Cylinders should be handled carefully so as to avoid dropping and to avoid physical abuse to the attachments.

Cylinders or equipment for handling oxygen should be stored in a clean area, free of grease, oil and other

The valve outlet port on cylinder valves must be capped to prevent the entrance of contaminants when not in use.
Supply cylinders should be secured in place by appropriate constraints (in addition to the manifold plumbing).

During storage or transfer the cylinder valve must be capped or covered for protection from damage and

8.8  Cylinders (pressu
Compressed gases are
maintained, and shippe
specification number ar
immediately below the

DOT3A1800 indicates t
pressure of 1800 psig (
mark of the cylinder mar
the manufacturer are
manufactured in Septen
recharge. A DOT 3A of
than 10 years if the cyli
prior to recharge, if its I3
from the date of manufa
stamped star) only for
manufactured to Specig
liner over wrapped with
to be retested at a time

q

9. GENERAL INFORM

Oxygen valves in DOT
Only oxygen regulators
fittings can be obtained
Relief Device (PRD) wh

Fe vessels)

commercially available in cylinders manufactured to DOT specifications.
d in accordance with appropriate DOT regulations. DOT cylinders are
d the “service pressure” for which the cylinders are designed™ This mar|
neck ring, and consists of a combination of numbers and‘letters. For e
nat the cylinder was fabricated and tested in accordance. with DOT Speci
| 2.4 MPa). Additional marks, normally located ben€ath’the above markin
ufacturer and a serial number. In addition, the date ef original manufacture
lso located on the shoulder of the cylinder. “<*For example, 9D65 ind
ber, 1965, by the Doe Company. DOT cylindérs must be checked for a va
3AA cylinder must be retested, prior to recharge, if its last test date is old
hder bears a metal-stamped star adjacent to its identity). A DOT 3HT cy
st test date is older than 3 years. DOR3HT cylinders must be removed frg
cture. DOT 3AA cylinders may remain in the special decennial retest progra
35 years since the date of the ‘eylinder manufacture. Fully wrapped

| Permits or Exemptions issu€d*to the manufacturer of the cylinder. The
h fiber and resin winding. The life limit on these cylinders is typically 15 ye3
nterval specified by the Special Permit (typically 5 years) or Exemption (ty

ATION ON CYLINDER ON/OFF VALVES, PRESSURE RELIEF DEVICES

specification-gylinders are normally supplied with Compressed Gas Asso
br other fittings having corresponding thread forms shall be attached to the v
from a_gas supplier. Such valves normally are equipped with a safety r
ose type and pressure settings are in accordance with DOT regulations

$uch cylinders are filled,

marked to indicate the
king is normally located
ample, the designation
fication 3A for a service
g, include an identifying
and a symbol identifying
cates the cylinder was
id test date prior to each
br than 5 years (or older
inder must be retested,
Im service after 24 years
m (indicated by a metal-
Composite cylinder are
y typically have a metal
rs and they are required
pically 3 years).

b AND REGULATORS

Ciation standard outlets.
alve. Proper connecting
blief device or Pressure
required for the specific
d regulator and has the

type of cylinder it is installed’on. This device is normally located on the valve or cylinder mountg
appearance of a hexag ' in i i ice | i | cylinder pressure at all

times. Under no circumstances should any attempt be made to loosen or tighten this nut while the cylinder is pressurized.
Valves and cylinder mounted regulators in special applications, such as in aircraft or military equipment, are frequently
supplied with outlets which do not conform to the Compressed Gas Association standard. Only fittings which correspond
to these outlets should be used. Such fittings can be obtained from the supplier of the equipment in which the special valve
is used. Regulators are devices used for the control of pressure and flow rate when withdrawing gas from storage
containers. They are designed and fabricated for use with specific gases and at specific maximum pressures. Only
regulators for the gas and pressure to be controlled should be used. A regulator should never be changed from one gas
service to another.

WARNING: Improper use, handling or maintenance of oxygen equipment may result in serious injury or death. Oxygen
equipment is to be serviced including transfilling only in accordance with applicable written service procedures
available from the original equipment manufacturer and in the case of transfilling in compliance with CGA
Pamphlet P-2.5 and with local regulations. Only service technicians trained in the inherent hazards of high
pressure aviation oxygen and knowledgeable in this equipment may service this equipment.
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NOTE: The material which has been presented herein is for information purposes, and is presented to call attention to
some of the most important points to be considered when handling oxygen. No attempt has been made to specify
the equipment to be used, as this is the joint responsibility of the consumer and the suppliers of gas and equipment.
Additional valuable information is available in pamphlet form from the Compressed Gas Association (see Section 2).

The suggested filling or “transfilling” procedure which follows sets forth the most important points to be observed in

transferring oxygen from one cylinder to another.

It is believed that careful attention

and adherence to this

procedure will greatly reduce the frequency of occasional accidents associated with the transfer of oxygen.

10. SOURCE OF SUPPLY

10.1 The source of supply will normally consist of one or more cylinders containing oxygen gas under high pressure. They
may be individual cylinders to be connected to the supply manifold as required, or they may be permanently mounted
in a portable bank or cart.

10.2 Only cylinders wh

AttanhAd +4 th I

I

time.
10.3 Only cylinders wh
AS8010) should

10.4 Oxygen supply cy

Association No. 5
10.5 Manifolds, gauges
cleaned for oxyge

o QLB
A\ TAOCTIC U totriC—SUP|

ch have their contents clearly identified as “Aviators Breathing Oxygen” (e
e used.

linders should be equipped with valves having outlet connéctions conform
10 (see CGA Pamphlet V-1).

and piping used to interconnect supply cylinders:being filled should have
h service at the pressure to be contained. Such‘manifolds normally terming

pressure controllifg device which can be connected to the fillingthose and the container to be

(with both metric
pressure on both
service and shoul
10.6 A typical manifold
11. CYLINDERS TO BH
Cylinders offered for filli

11.1 That they are ider

and English pressure markings) should beprovided which will make it
sides of the control valve or device. These gauges should be certified a
0 be checked each 6 months for conditioh and accuracy.

source of supply is illustrated in Figure 1.

FILLED

ng should be carefully.examined, cleaned as required (see 4.9) and inspeg

tified for oxygen service by tag, label, decal, color code, etc.

11.2 That the valves aie free of dirt)0il, grease, etc. and in fact are “oxygen clean.”

WARNING: Cylinders
of dirt, gre

vhich'are un-identified or which have contained gases other than oxygen,
hse, ‘efc., in or about the valves should not be filled. Contaminated cylinde

disassem

ly manifold at the same

ither MIL-PRF-27210 or

ing to Compressed Gas

been manufactured and
te at a control valve and
filled. Pressure gauges
possible the reading of
5 acceptable for oxygen

ted to determine:

pr which show evidence
rs and valves should be

Inrl, r‘lnnnnd, and reassembled in a manner suitable for oxygen use h\]/ a

DOT authorized facility.

Attempts to use such a cylinder without suitable inspection and cleaning can result in serious injury and death.

11.3 That the cylinder and valves are free of defects such as dents, arc burns, excessive corrosion, or evidence of fire
damage. The cylinder shall not be filled if there is any evidence of damage. If the cylinder requires an examination
and retest by a DOT authorized test facility. NOTE: Composite cylinders have additional damage acceptance criteria
as outlined in their individual DOT Special Permits.

11.4 That the cylinders

have been retested within the appropriate time (see 8.8).

Cylinders which show evidence of damage or have not been properly retested within the required time shall not be filled.
The cylinder requires an examination and retest by a DOT authorized test facility.
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STAMNLESS STEEL PIGTAIL FILTERS
PIGTAILS (INSIDE MIPPLE)

) l
~
f ~
s
SUPPLY CHECK VALVES

CYLINDER GAUGES \|~
i

SUPPLY CYLINDERS
VENDOR FURNISHED)

RELIEF VALVE
FILL SHIELD
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\ GAUGE ﬁ‘ NN T
BLEED LINES 5 N Y/

i

RELIEF VALVE—"

i
T .. Si0W OPENING ns
~ UMNE VALYES /
SEAVICE MANIFOLD ~ ; E
SECTION ~ ! A
"E_‘ ! YLINDER
eoreere - | e steeonic
PARTITION ! ; ¥
Ao — i !/ CHAIN IN SUITABLE
PROTECTION STAINLESS STEEL TUBING I MANNER
~ i H N
~ N\ ! i }
. . ~ : (I
The dxygen racharging manifold is used to ) -
racharge or “top off" all types of oxygen cylinders used ™~ KI :
on aifcratt. Vender turnished supply cylinders are used for a high prassire e L
source. Filling i3 dene in cascade tashion and 15 centrolled by individus| ling vaives ~ \J
for sach supply cylinder. Separate flaxible hoses ere available withinthe fill shield tor ST
adapfing to both fixed and portable type service cylinders. The shield completely shrouds ™

the cylinder being filled tor parsonnet safety.

* hen the charging of low pressure cylindars (3:44M Pa 500 PSIGI 15 anticipated. a pressure regulatar
hould be installed in the high pressure outlet-fine just down stream of the filteridrier.

Figure 1 - Manifold-oxygen recharging (aircraft service cylinders)
11.5 The proper pressuire to which the container may be safely filled (see 8.8).
Cylinders which are not|properly marked-to indicate the safe working pressure shall not be filled.

11.6 The presence of residual gas’

NOTE 1: If residual gag is-present, it is desirable, when the quality or type of gas is unknown, to dgtermine that it is oxygen
i i i ' e some residual oxygen gas

NOTE 2: All cylinders shall be evacuated, purged and dried before refilling (see 4.9) unless the residual gas is known to
be Aviators’ Breathing oxygen.

12. GENERAL PRECAUTIONS ON USE OF SUPPLY MANIFOLD

12.1 Only cylinders found to be acceptable for oxygen service in accordance with Section 11 should be connected to the
supply manifold for filling.

12.2 Filling hoses, lines, adapters, etc., must be clean and suitable for oxygen service and suitable at the pressure to be
contained. Such devices should be marked “For High Pressure Oxygen Service.”

NOTE: When not in use, all such filling devices should be stored in a clean area, or otherwise protected against
contamination by dirt, oil, grease, etc. All open ends shall always be capped or plugged.
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