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HIL-STO-1411
8 Saptember 1981

3 inches frnm the hole centere. After extensive gunfire testing by both
Gnverumenc and industry, the property of fragment control (nmnahatterabilicy)
hae bean related to variatimm in wall ●trass ●s defined in DOX49 CFU73 .302.
DOT epacificatino 3AA limits the designed maximum wall @tress to 73,000 psi.
The cylinder indue try, in independent invest igetkma, have found, vhen WII11
stress deeigns are ranged betve.en 50,000 psi and 60,000 pei, consenative
nonshatterable propertied ●re aeeured. Testing has verified that cylinders 8
inches and larger in dimeter fabricated within the limite of DOT 3M will
pese gunfire fragmentation requirement ta end therefore, Onvernment 3AA
cylinders in excess of 8 inches in di-ter have been marked “NONSMT” by the
-nuf ●cturer for a mdmr of yeere. With the epecificatinn EE-C+O1,
Government cylinders under 8 inches in diameter fabricated in accordance with
DUI 3M cylinder spccificatiOmO with .9 maximum wall streea under 55,000 pei
are considered to be nnnehatterable, and will offer controlled release of the
marked service preesure. fieae cylinders will be permanently mrked “NOMNAT”.

3.12 Color code. The Cnvermment has developed ite own eystem of color
coding its pipeline and ermpresaed gas cylinders (see lUL-STblOl ). Ihese
color identification cndes are mandatory ●lnmg with the name of the gae, as
applicable, stenciled lomgitudimelly ●nd oppmeite on the exterimr aurfmces of
a Gmvermment-nwned cylinder. %en vendor-owned cylinders are used,
tfIL-STD_lOl is not mandatnry, except for medical gas cylindere which are
always color codad in accordance with MIL-STD-101.

3.13. Periodic teat ctatua. Cylimders ●re periodically tested by
hydrostatic teet procedures, or subjected to an external visual examination.
Cylinders tmay be refilled for ● period of 5 years before retesting or c-plete
examination is required. ltte Cnde of Federal Mgulationa has approved the use
of a 10 year test period for high preaeure cylimdere by special teetimg &nd
these cylinders are marked with a star follcnring the teat dete. The
Cnvernment in presently using the 5 year retest petind but ia coneideriug the
application of 10 year requirements. The US tir Force and US Navy intend to
retain a 5 year retest period. ‘he CPE aleo makes provision for 5 year
cnmplata external vieual inspection of cylinders used in exclueiva
noncorrosive liquified gaa eervice. lhe Cnve-nt permits external vie.ual
examination of low pressure cylinder services for liqui fied petroleum gases,
and smae fluorocarbon gas cylindere. 2hese cylinders ●re penaenently marked
with the Letter “E” after the date of the inspection. Certein lW pressure
c+linders my be retested after 12 years, then every 7 years by the mndified
hydrostatic test method with the test date follavad by the eymbnl “S”.

11

Su~rsedes page 11 of 6 August 1976..,
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8 September 1981

3.14 Hydrostatic testin~ The hydrostatic pressure tests are performed on
cylinders every 5 years for wet services to determine fitoean for further use.
Mring the hydrostatic teat, a cylinder ie etreseed with weter preesure to a
velue determined by the cylinder specification and the merked service pressure.
The total expansion of the cylinder and the value of permanent expamion after
the preeeure ia releesed are recorded. lhe Pemnent expaneiun ie eubtrected
from the total exp.rnsion to calculate the elastic expansion. An ●cceptable
cylinder wil 1 heve a permanent expaneion lese then 10 percent of ite totel
expansion. A proper hydrostatic teat is the baais for a valid ●etimate of the
average wal 1 thickness of the cylinder and therefore a measure of the erosion (
the walls in corrosion proceaees. Details for hydrostatic teat procedures are
presented in the CGAPamphlet C-1, 14thods for tlydroetatic Testing of Campreset
Caa~Cylindera.

3.14.1 Calibrated cylinder. The calibrated cylinder is a cylinder that has
been prestressed until the expansion_ wtctern becomes reproducible up to a givel
predetermined pressure. A cylinder~~i th known expana ion charec terie tics for—..-
given preaaures ia baed as a etandard to calibrate a hydrostatic teat set-p.
calibrated cylinder ;S an instrument of calibration and ❑ust be handled with
care to guard against dents, overpressurizing. and corrosion.

=r
3.16.2 Registered facility. The Code of Federal Regulation tequiree that

each hydrostatic test facility be registered with the Department of
Transportation before it is placed in operation testing cylinders. ‘his
registration is a control on the installed equipment for safety end accuracy.
Generally, any system can be registered if its repetitive teats compare with
known values for a calibrated cylinder.

3.16 Authorized repair and rebuild facilities. CFfl. Title f+9. Para.
173.34 limits repair and rebuild activities very specifically. iepaiz

I

12
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MIL-STD-1411
8 September 1981

5.1.1.6 Tare veiRht. Seth cylinder used in liquified gas service shall be
weighed before each charging. Cylinder, without permanently marked tare
weighte ehall be scheduled for weighing and marking at maintenance.

5.1 .1.7 Water capacicy. Water capacity ie an optional marking on
Government- owned cylinders (eee 3.9).

5.1.1.8 Periodic teet statuu. Cylinders in Government eervice shall be
inepected for velid or expired periodic teet dates. Cylindere in noncorroe ive
liquified gas service may qualify for external visual examination in lieu of
hydrostatic teeting. Cylioders with expired tent datea ehall be eched.led
for testing or examination ae applicable. Teet dates follmwed with a star
indicate that ● ●pecific cylinder is in a specific eervice on a 10 year rather
than on a 5 year retest program. Test dates follovcd with a (+) sign have
been .cpproved for epecial filling limite 10 percent above the marked eervice
pre seure.

5.1.2 Dimensions. Cnvernmcntxwned cylinders ehall be inspected for
cylinder dimensions or capacity in accordance with the item description.
Cylindere rejected for excesnive variation with the itcm description shall be
reported to the Government agency.

5.1.3 tiler cmde, paint, and stenciling. The cylinders shall be inspected
for proper color coding and stenciling in accordance with MIL-STO-1O1 as
epecified in the item description. Cylindere with improper color, peeling
paint, and improper or illegible stenciling eh.ell be eeheduled for external
meinten.znce.

5.1.4 Cylinder valve protection cap. Each cylinder designed for a
protection cap shall be inspected for the presence of a valve protecting cap
that will run free on ite threads and be free of cracks or dente. Cylinders
lacking caps or ui th damaged caps shall have them replaced or scheduled for
necessary maintenance. Cylinders with capacity lees than 625 cubic inches
capacity do not require a valve protection cap in Government service except
for medicel gaa application.

5.1.5 Cylinder velve6. Each cylinder ehal 1 be inepected for a functional
valve threaded into ite neck threade. Broken ve lvea or obviou61 y
n~f.nctional valves shall be scheduled for replacement at maintenance.

I

I 19
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1
5.1.6 ChnnBe in service. When specified in the contract, cylindere at

I

receiving inspection which have an ●cceptable D4Y2specification and ●ervica I
pressure in accordance with the requiremcnte of the item deacriptiun, but in a /
different noncorrosive ws service shall be scheduled for change of service I

procedure a.
I

5.1.7 Damaged cylindere. Cylinders $hall be inspacted for bent or torn
footringa in low pressure applicatinme and for lonae flanges in 2w323A or 3M
application.c. These t ypas of defects ahal 1 be scheduled for meintaaemce in
genaral metal working shops where the pressure bearing portion of the cylinder i!
not subject to the heat of welding activity. I!kpair uerk requiring independent I
weldG of less than 3 inchee or rebuild wnrk requiring ~lda greater than 3 inchei
in length on the pressurized portion of the cylinder shall be scheduled for
mcintemamce in ahopa with proper Bureau of Exploa ivea authorization. Cylinders I
showing evidence of being aubjectad to fire shall bc comdemned ad raturmc.d to
the Government agency for disposal. When proper rapair, rebuild, or
remanufacture is not available a cylinder requiring such maintenance shall be !
rejected and returned to the Ctwe-nt agency.

I

5.1.8 Foreign cylinders. Foreign cylinders gamerally cammot met the
raquirementu of the Code of Federal Regulations becauae records of fabrication I
are not available. Foreign cylimdern fnumd at recaiving inepeccion in CCMJS
servir e shall be condemned and returned to the Cnvermment agency for dispnaal. I

5.1.9 Subataciard cylinders. Cylinders that are listed by Covermment agenci~s
or in industrial publications, declaring them in oomconfo-nce to tha current
Code of Faderal !tcgulations shall be rc jetted, mrked “cemdcmned”, and returned
to the Government for diepnaition.

I
5.1.10 Recording of services at receiving inspection. Receiving inspection

should include the number of cylinders received in duplicato (DD ?om 250)
indicating acceptance or rejec Cinn.

5.2 Serviceability inspection. I

5.2.1 Rasidua I gas and mnisture cnmtro I. Cylinders ah.c21 be inspected for ~
residual gaa pressure. Tha laval of preaaura shall be 5 pai (great enough to ,
produce an audible hiae when the valve is slightly cracked open). Any cylindar,
s~pacted of cmntaimimg water hall k inverted ●id draimad of its cuntents for, not
lese than 10 minutes, and shall be considered an open cylinder. Cylinders with

20
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cylinders .rre dated for ● 5 year ●ervice period. IAhen lW pressure cylinders
are ueed for a Rae service c-rcially free of corroding cnnpnments, the test
perind they be extended frtm 5 yeero to 10 yearn. DOT 3A, DU2 3AA vr D02 4AA480
specification cylinders in nnncorroaiva ahydrous eneacmia service -y be
retea ted every 10 years ins teud of every 5 years repeating the hydrostatic
test methnd used in reeking the cy Linder. DU2 4B, 0U2 UA, OUI 4BU and DOT 4E
specification cylinders in exclusive nnncorrneiwe gas service, such .ss
.liquif ied patroletm, fluorocarbon ra frigernnta ●d fuel gem mixtures as listed
in the CFR, Title 49, Para. 173.34 (g) may have the original test period
extended to 12 year a. These cylindera may be retested by the mndi f ied
hydrostatic test (2 times the service pressure without ●xpaosion mrasuraments
and examined for leaks or other harmful defects). Approved cylinders shall be
marked following tbe teet dete vitb the eymbols dennting s 7 year eervice
period. The CPS Title 49 PaTa. (10) lists cylinder specif icatione in
nomxrcrnsive gas services which qualify for extecnal visual inspection in lieu
of hydrostatic testing. Cylinders approved by external visuel inspection
shall be marked with the symbol E after the test date denoting a 5 year
eervice period. At any time, cylinders maintained by external visual
inepaction MY be hydrostatic teeted in accordance wicb the applicable DUI
fabrication speci f ic=tinn mud ●pprnved for a 10 year semice period due to the
noncorrosive quelity of the gas service. Cylinders shall be 6eperated into
the following categories and scheduled for perindic testing as ●pplicable.

5.2.6.1 mdroetatic t.astin&.

(a)

(b)
(c)
(d)
(e)

1

3A end 3AA cylinders in high and lvu pressure se=ices with
expired service periods. ~em epacified in the contract,
wall e trees avaluatinn ehall be made and eppsoved cylinders
shall be mcrked with e otar (*) for a 10 year s-ice perind.
This option shall not be utilized for cylindere in US Air Fotce
and US bvy Service.
chlorine cylinders vith expired 5 year eervice pariode.
Cylinders used ovxrsaae and returned for COI?DSservice.
Cylinders under reconditioning contracts.
h%en specified in the contract, cylinder6 requiring hydrostatic

testing for etoraga or oversaaa with less then 1 year service
period r~ining.

25
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MIL-S2D-1411
8 September 1981

(f) LOWpressure cylinders with expired test periods may be retested
either by bydroecatic test in sceordsnce rntb the fabrication
specification or by modifiad hydrostatic test uhan authorized by
apacification and service liotad in tbe CPS and identified by tba
Symbol S aftar tha test date.

5.2.6.2 External visual inmpectioa. DCf23A, 3AA, 4AA480, 4B, 4M,
4BW and 4E cylinders in lW pressure noncorrosive gas servicas as listed in
the CPS with expired test perinds IMY be evaluated by external visuu”
inspection in lieu of the hydrostatic test method applicable and are
identified by the symbol E after Ma teat date.

5.2.7 General internal cylinder evaluation. At general internal evaluation
cylinders acceptad at receiving iuapec tion not requiriag valva remnval excapt
for sulfur hex.sfluoride and eblorine (see 5.2.8 and 5.2.9) shall be inspected
for serviceability y by the following procaduras. Acetylene cylinders ehall be
evaluated in accordance vitb 5.3.3 for general Bervice.

5.2.7.1 Tha harmer test. Bach cylinder sbmll be subjected to a bamer test
to asnure viable structural integrity and that internally the surface is free
heavy cnrros ion residue. The clear ringing sound of ●cceptable cylinders wi 11
readily separate out tbe cylindar with ● dull or daad reaponae. ~11 or dead
sounding cylinders or a cylinder with a peculiar eound shall be scheduled fnr
devalving, droplight inspection, and maintenance, an applicable. Tbe hammer
test is a recommended pre-filling gas cylinder inapeccion procedure which
is mandatory for all 3A, 3AA, 3AX, ●nd 3AM cylinders in accordance with the
Department of Tranoprtation ~iatioas. Cylinders wi tb bemvy currrmion
deposits will have a muted or “daad” ring han amuck ● light blow with a wren
or light hamner. Cylinders to be inspected must ba stauding vertically withou
touching other cylinders or objects which mi@t deaden tbe sound. A pigtail
connecting tba cylinder to a manifold io al lnuable. Strike each cylinder a
light blow with a one-half-pound auchiniata ball peen h-r, wrench, or simil
tool on tbe side wall about one-half or Cwo-tbinlm down the cylinder. Z’he blo

I
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FUL-STP1411
8 September 1981

Cylindere shall be accepted for eerviee vith ● specified gaa cmmodity
application, when the integrity of the c~linder is .waured to be in accordance
with cbe ●pplicable DUY specification and the cylinder ie aseured to maintain
the purity level of the gas of epecified use. Cylinders not acceptable by
this standard shall be prmceesad for ●pplicable maintemeuce to restore
acceptability in accordance with the itxm description. Cylindere that cannot
be rec.toted by approved maintemamte procedure, ehall be condeamed and
returned to the Cmvernmant agenty. Dnrepeirable valvee are Gnvacmaant
property and ohal 1 be returned to the Cmve-nt.

5.2.11 Kecording of required services at ●acvicaability inspection.
Serviceability inspection raquirm tha listing of the number of cylinders
inapectad on duplicate (KIDFocn 250) indicating acceptance, rejection, and
required maintenance. The DD Form 250 shell identify the activities required
io proceae.

5.3 Cylinder maintenance. Cylinders ceceived and found to be deficient at
inspection mr at charging #hall ba echeduled fmr necaeoary maintenance before
returning to cmmpreaaed gas service. A record of maintenance shall be kept
current on DD Foma 250. After scheduled maintenance bae been performed, the
cylinder shall page inspection etandard in accordance vitb 5.1 and 5.2 of this
standard. Cylinders should be grmuped 86 follnve:

(a) Perindic testing.

(1) Cylinders requirin8 hydrostatic testing.
(2) Cylirbdera raquiring axtecnal vieual examination.

(b) General cylindar maintenance.
(c) General acetylene cylinder meincenamca.
(d) Chlorine cylinders.
(e) Cylinders requiring apcial handling.
(f) Cylinders cequiring external eurface maintenance.

5.3.1 Peciedic testing. Cylindara in maintenance for pericdic tenting are
generally cylinders with expired or invalid periedic test datea. Exception
would be a rxqui= t fmr 100 parcent teatimg apecif ied in a recoodi tioning
contract or a cylinder which hae undergmne rebuild procedures. Cylindere
s$all be subjected either to hydroatstic teeting MC ●xternal vieual inspection.

29
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MIL-STD-lkll
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5.3.1.1 The hydrostatic test. The hydrostatic teet shall be parformed in
accordance with the Compreeeed Ges Aeeociation Pamphlet C-1. “ffydrostetic
Testing”. To paEs the hydrostatic test, e 3A or 3AA cylinder sub jetted to 5/3
times its marked service preseure internally @hell have a paratena at expansinn
which will be leas then 10 percent of ite totel expanaion. lhe cylinder
elastic expansion (EE) will be its total expansion lees its permanent
expansion. law pressure welded cylindere shall be hydrostatic tested at two
times the marked service preesure. Permanent volumetric expamsion must not
exceed 10 percent of the total volumetric expansion. DOT4B, DIYrC&A, Dur 4PN
and D~ 6E cylinders used in services such ae liquified petroleum,
fluorocarbon refrigerants and fuel gas mixtures or as listed in the CFR Title
49 Para. 173 .3fI (9) may be tested by the modified hydrostatic method et two
cimas the marked service pressure ●nd exemined for leaks or other defects
without maesurcmant of the vol-tric expansion. Cylinders approved by the
modified hydrostatic method shall have e retest period of 7 years end shall be
permanently marked with the eymbol S after the teet date. The hydrostatic
test shall always be preceded by a droplight test (see 5.3.2.1). Any cylinder
displaying contuination such ●a grease, corrosion, or oxidation deper.its
shall be scheduled for cleening or mechanical remeval of the offending
deposits before hydrostatic testing. Cylinders that fail at droplight test
procedures or cylindero that fail hydrostatic teat raquiremanta ehall be
re jec ted, marked condemned, and returned to the Covernmant egency for
diepeccal. Cyliaders peasing internal visual examination and cylinders
approved in hydrostatic testing shall be drainad and dried in accordance with
S.3.2.4 and revalved as quickly aa practical.

S.3.1.1.1 %xcial fillinx limit test. DOZ 3A and SAA cylindert that meet the
requirements of the CF8, Title 49, 173.302 mcy be marked with a (+) sign and
filled to a pressure 10 percent above the crarked service pressure. These requir
menta including a wall stress enalyaia, ehall be made at each reteat Of. a 8iven
cylinder. Righ pressure eylindero DLX 3A and 3AA apecificatiune, size 9 inches
51 inches, with a nmninal water capecity of 2640 cubic inchee caay be tested for
apeciul filling limits, 10 percent ebove the merked service preoaure (eea specia
filling limits CFR Title 49, 173.43 and es epecified herein). Approved cylinders
shall be marked permanently by a (+) mark following the last periOdic hydrOstati
test date. If a- cylinder iae- been in service et the special filling Iimit end
marked vith a (+) and is retested by regular hydrostatic test, the date is not
be fol lowed by a (+) and it shall be returned to service at the marked oervice
pr ssure.

f
Government cylinders specified for special filling limit shell

.. .

t
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H2L-ST~1411
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be restricted to cylinders manufactured after 1960, except for cylinders made by
Taylor-Wharton or Harrisburg Steel Ce. which ah.sll be limited to c~linders made
sioce 1920. Zhe practice of teeti~ for special filling limits should be
reserved for use only vhen justification for the additional capecity ie made by
the procuring agency. Sach manufacturer contrnls his production by a given “K”
factor and a maximum Elastic Expenaioo (Fi)3) at hydrostatic testing. This
info-tie” ie listed below. K factors shall be used to calculate the.. aver~g?. .
or the maximum wall streaa when a corresponding cylinder is retested to be ~
approved for filling 10 percent abeve the marked eervice preeeure.

Hfg & Date Cylinder Type eize - Cu in K-Factor U9x (SE)

Pressed steel TK. 3M2015 - 2640 l.zfl x 10-7
1960 * present

220
3AA2265 - 2640 1.24 X 10-7 221

Harrisburg Steel 3N015 - 2640 1.31 x 10-7 178
Taylor-Wharton 3AA2015 - 2640 1.30 x 10-7 220

3AA2265 - 2640 1.30 x 10-7 220

Narison 3AA2015 - 2640 1.30 x 10-7 220
Cylinder 3AA2265 - 2640 1.32 X 10-~ 230

NOTE: 5afore 1960, Preened Steel Tank Ccxnpany made many cylinders from plate
stock. Though these cylinders are reliable at marked service preesures, they
ehall not be tested and ueed at 10 percent ovar marked service pressures.

5.3.1 .1.2 10 year pariodic test. DOT 3A and 3AA CYlinders that have been
used exclusively in a noncorrosive gaa service can be inspected in accordance
with the CFR and be approved for 10 year retest perieds. When specified in the
contract, Covernment=xned cylindere IMY be approved for 10 year ceet periods in
accordance with the CFR, Title .49, 173.43. Ihi e privilege should only be used
whan the history of a cylinder is kn~ or by epecial testing. Eiatoric

information is not generally available for Cc#ernment-ovned cylinders. Special

application my justify 10 year retesting such as overseas service. DCTT3A and
3AA cylinders approved for 10 year periodic testing @hall have the test dare
folloved by a star (*) permanently marked in the metal of the shoulder
immediately folleuing the test data. Cylinders in US Air Force and US Navy
senice ehall elwaya be subjected to e 5 year retest period.

1 .. .
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I

5.3.1.2 External visual inspection. Cylinders made in accordance with, end
used exclusively in the noncorrosive gae servicer. listed in the CPS Title 49,
Para. 173.34 (10), mcy be evaluated by an external visual inspection in lieu of
the periodic hydrostatic reteet. Sxternal visual inspection shall be required 5
years after the first inspection ●nd periodically at tbe 5 year intervals
thereafter. Procedures and requirement.r shall be in accordance with the
Compressed Gas Association Pemphlet C-6, ‘Stendarde for Visual Inspection of Gas
Cylinders”. Cylinders epproved at external vieual inspection, shall be
permanently merked with the month and year of the inspection date followed with
the letter “E”.
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5.3.2. General cylinder uint~e. ~ese cylinder- require valve
❑aintenance, repeir or rebuild, cleanieg, or external maintenance as echeduled.
Valve service life ie extended by ● syetem to praearva the identity of the velve
end ite meted cylinder. Vnlvee requiring replec-nt ehall be rejected.
k?pairable valves or acceptable valves shall be forwarded for valve maintenance
end revalving as applicable. w “:<. -.. . .. .

5.3.2.1 Droplight testin~. Any tiae that a valve ie remeved frm a cylinder
for any reason, che cylinder ●hall be given ●n internal droplight eaaminatioa in
accordance with the f ol levieg procedure: A light eoeme of efficient intemsity
to clearly illuminate Cbe interior walls should be provided. (Nm: For
safety, thin light should be leu (3-12) voltage with ●n isolation treaafomer
(no cemen groued) ●nd tha bulb ehnuld be protacted with eceee form of a safety
shield. If the bulb shtild break, it ctild ignite fl-ble liquids or vapera
in the cylinder, resulting in peseible damage to the eyes ●nd face. ) Before
i nt reducing the light, purge tbe cylinder thorou@Il y of all reeiduel vepem with
dry nitrogen cm dry, oil-free air. Than invert it to ranova ●l 1 loose rue c and
scele .snd liquid conteminante. Drvp the light into the cylinder aleuly,
pesitiomieg the light ●nd tbe cylinder so that the entire inaida surface of the.
cylinder, except for the blind ●ea just baluw the neck, cm be axemined. TilC ‘
the cyli+er aeveml degreeo froa vertical to get the be-t view of the cylinder
wall. Step the ~t of tbe li~t ●e required to permit prolonged inspection
of ouepect .sreae. Eold the light so that it first ehiaes directly on a ●uepect
area and then eo that eny irregnlariciee wi 11 preduee dtadeue to improve the
exeminer’s perception of the suspected ●r8a. Ceetinue the examination while the
light is being withdrmn frmn the bottom of the cylinder ae a- defccce c% up
best at thie time. 2ha uneveidable blind ●ma juet below the cylirider neck cen-
uot be iaepected except with aophieticated inepectien devieee. lha wall thick-
ness in thie area ia heevier than the rest of the cylioder ●nd, becauee of its
location, oeldm corrodee es fast ae the other interior pertieno of the cylinder.
Contamination in thie arm can be inferred by ●n examinetien of the cylinder
neck threade near the boctao of the neck opening and of the vieible pertions of
the upper areae of the cylinder. If the exeminetiee disclose- substantial
internal deposits which make it impossible to iaapect che cylinder wall itself,
theee depoeite ehall be ~ in ereerdemce with maebeeical rasteration.

Supereede# page 35 of 6 August 1976.
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The cylinder shall be reinspected after the deposits are remuved. l%e “
interpretation of tbe visual internal inspection must be left to experience.
(Surface irregularities mey ●ppear greater in height or depth tbm they reelly
are because of the ●hadws they cmt. ) Eermleas mill tcale ●d metal
discoloration cen be misinterpreted as be.svy contamination. When in doubt,
hmvever, the safe ●nd den irable procedure is to cleen by a procedure appropriate
to the nature of the apparent impurity. When aignificsnt corrosion or possible
f lewe ●te .Yuapectad, the cylinder shall be further inepected in accordance vith
tba requir~ntn of CGA Pxxt C-5. A deaireble inspection device which can
be of great ●aeietence in imepectimg quest&meble cylimdara ie a boreacope. -
optical device, which is ●imiler to a periocope, can, by ● eyetem of leneee,
mirrors, and high intensity light, effectively piece the eye inside the cylinder
and ●ven ~gni fy the aurfece under inspection.

5.3.2.2 Cylinder e tructura 1 maintenemee. Cylinder structural deficiencies
shall be grouped aa follmrs: Hack, f laoge and threade, collar and fmmtring,
sidewalls, shoulder and bottnm heede.

I
5.3.2.2.1 Gmverrmrnt cylinders ~ 3A and 3AA. Cylimdere greeter than 625 I

cubic inches in water capecity are supplied with u seek flenge iB accordance
with HIL-C-17376/3. me flange ie imetalled by preee fit or by paening into I

place. ~at cannot be epplied to the cylinder, either in remmval of the flenge
or in realacant. as the temmrr of the steel in the 3A or 3AA cvlimder. mav be I
changed. ” F2engaa ‘shall be pe~ned tight when found to be loose. - Flangea, -
stretched by abuse eh.sll be replaced in accordance with ML-C-17376/3. Any
pernsenmt merkin&a on a raplaced flenge atoll be permanently marked in the steel
of the ehmulder of the S- c>limder. WI 3A end 3AA ●pecificatieo cylindere
with service preeeurae rover 500 pi are seemleao in cnmatruction and welding or
heating the cylinder is prohibited, but 3A and 3AA specification cylinders with
sarvice preefmrea UP to 500 pei are often equipped wi tb wxlded f ootrings to
protect the bottrm araea end to provide a flat ourfece for upright stability.
Repair of 3A or 3AA cyliders shall be restricted to similar cylinder
fabritetors.

5 .3.2.2~ Covermment cyli.ndxra ~. .eerics 4 and .s~iea .8. Cylimdere
requiring tmeintenance shall be groupad into chose requiring ‘repeir”
maintenance and thoee requirimg “rebuild” meintena.nce. Theee ee~ices
shall be Perfo=d only by properly certified chops which ehall function
in~ccordamce with the procedures and limits rnpecified in the Code of
Federel Regulations, Title 49, end ae epecified herein. E.epairi@ or

36
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cylinder contamination. The mae of f luorocarbmn lubricant. ●table in oxygen
atmospheres mey be used to incraue the effectivemeee of the pmlytetrd
fl.oroethylema tape. ~drocarbon lubricants ●re prohibited in compraosed gae
service. All velvee ehmccld be iaetalled and torqued until II maximum of five and
nmt les a than ome full thread ●bove ●bove tie cylioder. Rev valvea should have
as near five threeda showimg ~a is pmesible to effect ● ti~c :eal .,.. JJhen ,a.;j,.
valve is reinstalled in ita tited c>linder, ● reliable :aaal can ~. :$him”~: by
torquing the valve one-hel f to mne ful 1 thread into the ey linder beyond i~a.;, .
pre+ious inotellacion. Used valvee 6hmuld ●eel diapleying one to tum threade”
less than vith any previous inatalletian. If a gaa-tight eeal ceuaot be
achieved thrmugh ● reaammeble application of the ebove guidelines, the cylinder
shal 1 be rejected end marked condmed for enlarged neck threads. Sxcept for

chlorine se-ice, oversized valve inlet tbreade are oot ●pproved in the

Coverrmamt eystem.

5.3.2 .S.4 Valve replmx?mcnt end dieweal. Improper or rejected valves that
cannot be recondi timed ●hall be conckmmad and replaced wi tb valves in
accordance vith H2L-V-2. Condemned velves #hall be meturned to the Government

,..

... .

<,!
.. . ,’,.

...

. . . :..,.

.,..

for die~ea 1, aa condition cmmdemned property. A eimple contrml mcy be echieved
by tying the unrepairable velwe to the iw.tailed new valve to be returned with
the service cylinder.

......

5.3.2 .5.5 Cylinder PlugB in lieu of valve. When specified by the item
description tapered pluge or plugs with flactge and gaeket ●hall be installed in
the cylirtder neck epanimg. Plugs shell have Wetional Ceo Threade provided with

wrench flats fur easy ~1. Ibc plog wet effect ●n airtight meal to

preserve the interael aurfacee of the cylinder from oxidaticm and corrosion in
storage.

5.3.3 Ganerel meintennace of acewlane cylinders. ketylene cylinders
eccepted ●hall be scheduled for meintemence ●a follmw:

(e)

(b)

(c)
q (d)

(e)

‘he ●cetone shell be adjueted to raflact the marked tare
weight of the cylinder (eee 5.3.3.1).
Safety ~lief devicae shall be 6+ with ● fmeible metal meltieg “’ :L’
point of 212” P (see 5.2.3, 5.2.ci ●nd” 5.3.2.5.3). ..

Valves ehall be maintained in accocdaoce with 5.3.2.5.
,. ,.

2be extacoal cylirtdar surfaces
●c.cordence vitb 5.3.6.
2he valve protection cap shall
with 5.3.6.1.

shall be maintained in .........

be maintained in acco”fdauce

J
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5.3.3.1 Aretone ●djustment. Excessive xxi~t is indicative of weter
absorption by the ●cetone in the fi}lex. Poor acetylene ●bsorption is -=
indication of water vapor trap~d. @ the porous filler. J!itker ceodition
rxquires bleeding of the acetylene gas, heat ●vaporation of the ketnne, baki~
dg the porous filler, ●nd recbargi~ “~th dry acetone to the tare xeight of ~e
cylinder. A low tare weight indicetes’ “exceemive corrosion xnd wasting of the
steel cylinder, or 10SS ~otT tc~tone by @st witbdr~wal of the XCaCYAXM by *
‘ueer. Each cylinder sh?ll be weighed ●nd checked ●gaimt it- marked tare =igbt

(a)

(b)

(c)

5.3.4

cylinders under wxight: @l, require ●djustatxnt of the ic’etone

in quantities up to 20 .&ent of the suthonzed weight of
the acetone charge. Cylinder.o with greater def iciaacies shall
be rejected ●nd rkturoed to ‘-&e ~t for diapaicioa.
Cylinder over weight airy be Iiaadled by the contractor’s at.xndard
prec tice for remn$img “~ce~~ccato~ or -11 acc=latienn Of
moisture. Cylinders ~th exeeoc ~isture, heavy euough to
inhibit tbe ●baorptim,, of a+tylem ●bell be rejuted ad .
raturmxd tn the Covernitant for dicpoxitien.
when epeci f ied in the wo o~er or ermtraet, +indere =i-ted@ ,
for deficiency end law weight Jor for exceaeiva moisture ●nd
heavy weight shall be cnrrecced by ●V4pOF4ti0n Of aCetOIW,

baking dry and recharging with acato6e to propar tsra weight.

Chlorine cylinder mainteaa ace. Each chlorine cylinder ●ball have ha

valve remwed. the raaiduel cbkkino-’uaa DWR8d with assebaric air, and shall
be inte~lly - ina~cted by dr~, ~OSt~. , iyl;uJors. TOjeceml Es &arral
corroainn mat bx eubjected to a clean@g proceia to r— ●my corrosion

residue for a decerminatien of internal cylinder dmge. &xceaaive eroding i8

an indication for hydrost~tic teeting rep,ardleas’of the periodic teet. atatux o,!
the eylimder before returiimg to ehlorime gew, Sk@Ce. ‘fhe cylindex rejecti

‘ for eroded neck threade mue t bo ret.gp~d with the ●ppliceble IiCO tapered CbTEed

..#+;”to a depth of Up to 4 thresd.e q,ccq,, .. ng to need’ fti full *ts ●d c=~t~ in ~
female thread forma. Such ● cylmi * khan be refitted with a valve with inlet
threada =chined frnm one. to four Chreedo evereiced aa ●pplicable ●nd in
accordance with the ehle+me vmlva ●peeifi=atiq akaet ?EL-V-2/20. Ck.Xoris
cylinders are the only cylkdere that ●e qutboriced to be fitted xitb values
with overeieed inlet threadi by, =Lfl~2..:,:’~i*e’ tbloxka liquid EOr 6aa till
attack end corrode irnn W#qteel unleea ● slight amount of water ia trm@
wibin the cylinders. I&@ moieture is present”, the vster will hydrolyxe with
the chlorine to produce smell eDounts of hypethlo?eus and hydrochloric ●c$d. 1
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