INTERNATIONAL
STANDARD 1

ISO
2209

First edition
2013-09-01

Gas cylinders — Outlet connections

for gas cylinder valves for comp
breathable air

Bouteilles a gaz — Raccords dg sortie pour robinets de bo
gaz pour air comprimé respiraple

ressed

uteilles a

-_— Reference number
=) — 1SO 12209:2013(E)

©1S0 2013


https://standardsiso.com/api/?name=8da33cbe34181724b98b4cdc94a88b3b

IS0 12209:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=8da33cbe34181724b98b4cdc94a88b3b

IS0 12209:2013(E)

Contents Page
FFOT@WOTM ........oooccceeee st iv
1 S0P ...t 1
2 NOTTNATIVE TEECI@INCES .........occcccooeeeiesesse st ssss st 1
3 Terms and AefiNItiONS ... 1
4 Yoke type outlet connection for SCUBA use up to a maximum cylinder working pressure of
232 DAL .o 2
5 Threaded type outlet connections up to a maximum cylinder working pressure|of 232 bar
AN BOO DAT ... s e e 4
5.1 General FEQUITEIMENTS ... sisessesee el oo 4
5.2 232 bar threaded outlet CONNECLION. ... e e 4
5.3 300 bar threaded outlet CONNECLION.........cccccvoeveroiiriicneesneesssisseessadd b 8
6 Threaded type valve outlet connection for SCUBA use up to a maximum cylindef working
pressure of 232 bar including adaptor for users to convert into.a yoke type outlet........ 11
7 LT 21 41O« S S 15
Anne¢x A (normative) Outlet connection type test procedures..{/. ... 16
BIDIIOZTAPRY ..o e e 18

© 1S0 2013 - All rights reserved iii


https://standardsiso.com/api/?name=8da33cbe34181724b98b4cdc94a88b3b

ISO 12209

:2013(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Gas cylinders — Outlet connections for gas cylinder valves
for compressed breathable air

1 Scope

This International Standard specifies the characteristics of outlet connections for gas cylinder valves

for ¢
conn|
aret

Requ

Requ
[SO 1

OIMPTESSEd Dreatitable aiT gas cylinders. Tt states the furmdarentat TequiTenternts t
ection and its components and includes basic dimensions. Included in this Internatiof
he following connections:

roke type outlet connection for SCUBA use up to a maximum cylinder workingpressur

hreaded type outlet connections up to a maximum cylinder working, pressure of }

300 bar; and

hreaded type outlet connection for SCUBA use up to a maximum cylinder working
P32 bar including adaptor for users to convert into a yoke type outlet.

X A gives the outlet connection type test procedures.

pr both; the
al Standard

b of 232 bar;
P32 bar and

pressure of

irements for cylinder valves (see ISO 10297) are not.covered by this International Standard.

irements for material specifications and gas/material compatibility (see ISO 1
1114-2) are not covered by this International Standard.

2 Normative references

The
indig
refen

ISO 2
toler

3

For t

following documents, in whole orir part, are normatively referenced in this docunj
pensable for its application. For/dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

768-1, General tolerances == Part 1: Tolerances for linear and angular dimensions witho
ince indications

Terms and definitions

he purposes of this document, the following terms and definitions apply.

3.1

1114-1 and

ent and are
For undated
es.

Lt individual

workingpressure
settl ' °Ci

[SOURCE: ISO 10286:2007, definition A.2.8]

3.2

SCUBA
self-contained underwater breathing apparatus

3.3

compressed breathable air
gas which has the nominal composition of atmospheric air and is subject to purity level controls

© ISO

2013 - All rights reserved
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4 Yoke type outlet connection for SCUBA use up to a maximum cylinder working
pressure of 232 bar

Figure 1 shows an example of the yoke type outlet connection in the assembled state.

The valve outlet and o-ring dimensions including minimum shore hardness (HS) are shown in Figure 2
and given in Table 1 and Table 2.

The exact form of the o-ring groove is the responsibility of the manufacturer providing the connection
passes the outlet connection type test according to Annex A using an o-ring specified in Table 2.

In Order t0o apsHre thatthaualka daac fit ovartha ualua ainimayns dimaancione ~ro givan fortha uale see
GRSHFe-tRattttRe-Yore- a0 et o ver—e Yo e, Rt - e e R SoRSaFe- S e 1o+ e-5o1xs

Figure 3 and Table 3).

No outer dithensions are given for the yoke. However, the dimensions shall be chosen such thatthe|yoke
can resist a forque applied via the screw of 20 Nm without visible permanent deformatien’of the thread
and/or the yoke. In addition, the tests described in Annex A shall be carried out.

Unless othdrwise specified, the general tolerances for linear and angular dimensions shall be in
accordance with class m of ISO 2768-1.

Key

1 yoke

2 valve oytlet
3 o-ring

4 screw

Figuré-1*— Yoke type connection — Assembly drawing

L

Figure 2 — Valve outlet dimensions

2 © IS0 2013 - All rights reserved
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Table 1 — Valve outlet dimensions

NOT
comriy

Symbol Dimension Tolerance Concentricity
mm mm mm
d1 to be specified by the manufacturer
dy 12,67 max. — 0,1
ds 17,45 max. — 0,1
da 18,16 +0,08 0,1
ds 6,3 +0,08 0,3
£ 75,5 max. — not applicable
Ip 1,0 max. — not applicable
I3 1,98 +0,35 not applicable
In 28,58 max. — not applicable
I5 22,5 max. — notapplicable
a 120° — not applicable
Table 2 — O-ring dimensions and properties
“Small type” “Large type”
Symbol/Property Dimension Tolerance Dimension Tollerance
mm mm mm Imm
de 12,42 +0,13 12,37 40,13
dy 1,78 +0,08 2,62 40,08
HS (90 % 5) Shore A
NOTE 1 Theo-ringdimensionsaretaken fromISO 3601-1 (sameas ASTM D2240) and the hardnessisdefinedigASTM D2240.

E 2 The “small type” o-ring is commonly.teferred to as “-014” by most o-ring manufacturers. The “large fype” o-ring is

honly referred to as “-112” by most o-ringymanufacturers.
ly
\
7 NN \ N
t G € %_-_-_-_-_-- 1 g ~GLO ﬁv}
Z 74 T{
—
\/ 11 )

Figure 3 — Yoke dimensions
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Table 3 — Yoke dimensions

Dimension Tolerance Dimension Tolerance
Symbol Symbol
mm mm mm mm

11 26 min. — d1 10 min —

I 2,8 min. — d> 23 min —

I3 18,8 min. — ds3 31 min —
+0,20

In 1,52 min. — ds 12,8 —0.05

a 110° +5° ds 179 + 0,05

5 Threagded type outlet connections up to a maximum cylinder working pressure

of 232 ba

5.1 Gene

The two out]
a gas withdj
each conned

Basic dimen|
and 13 and {

Unless othe
accordance

5.2 232§

5.2.1 Gen
The outlet cd
5.2.2 232

Figure 4 shq
and Table 4

rand 300 bar

ral requirements

let connections specified in this clause consist each of a valve outlet, a filling connecto
awal connector. Use of the specified filling connectors is essential to ensure the safe y
tion at its intended working pressure.

rwise specified, the general tolerances for linear and angular dimensions shall 1
with class m of ISO 2768-1.

ar threaded outlet connection

eral

nnection specified here isinfended for use at cylinder working pressures not exceeding 23

bar valve outlet

ws the valve outlet to be used for cylinders with a maximum working pressure of 23
Specifies its dimensions.

- and
se of

sions for the valve outlet, connectors and its components are shown on Figures 4, 6, 8,9, 11

P bar.

P bar

© ISO 2013 - All rights reserved
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Figure 4 — 232 bar valve outlet

Table 4 — Dimensions of 232 'bar valve outlet

Symbol | Dimension Tolerance | Symbol Dimension Tolerance
mm mm mm mm
+0,3
1 10 min. —£ dy 13 0
0
Ip 15 05 d3 G 5/8a _
+0,5
I3 19 ~0,2 dy 30 min. —
I 12 — ds 5 max. —
+1
di 20,5 min. — dg 2 0
a/ For dimensions of pipe threads, see SO 228-1.

5.2.3

232 bar filling connection

Figure 5 is an assembly drawing of the filling connection to be used for filling cylinders up to a maximum
working pressure of 232 bar.

© IS0 2013 - All rights reserved 5
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Figure 6 shg

Figure 5 — 232 bar filling connection — Assembly drawing

ws the individual parts of the filling connector and Table 5 specifies their basic dimens
The valve oytlet is shown in Figure 4.

L
@ \ ﬁ - K ‘T&
RIS < S . ) <l L]
1S ASH RS S} ISEN S
: KR
& 3
- Rs
Q) dz I / \
: SRS
Figure 6 — 232 bar filling connector — Components
Table 5 — Dimensions of 232 bar filling connector
Symbol | Dimension Tolerance | Symbol Dimension Tolerance
mm mm mm mm
l 1,9 0 d 1
2 ' 0,1 3 7 —
0
I3 7 2 dy 12 —
-0,05
— b
14 20 de 16 0,16
fod 15° — d7 20 max. —
dq 11,2 — dg G5/8a —
+0,25
—_ ’ C
dy 2,65 dg 16 +0,15
NOTE The o-ring dimensions are taken from ISO 3601-1 (same as ASTM D2240).
a  For dimensions of pipe threads, see ISO 228-1.
b The tolerance is taken from ISO 286 where it is defined as “d11”".
¢ The tolerance is taken from ISO 286 where it is defined as “B11".

ions.

© ISO 2013 - All rights reserved
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Figure 7 is an assembly drawing of the gas withdrawal connection for valves for use with cylinders with
a maximum working pressure of 232 bar.

Figu
basid

Figure 7 — 232 bar gas withdrawal connection — Assembly drawing

e 8 shows the individual components of the gas withdrawal comnector and Table 6 sp
dimensions. Figure 4 shows the valve outlet.

Table 6 — Basic dimensions of 232 bar gas'withdrawal connector

Symbol | Dimension Tolerance | Symbol Dimension Tolerance
mm mm mm mm
I 3 — d3 17 —
0 +0,1
I 19 —0% ds 12 0
0 -0,05
99
I3 7 2 de 16 ~0,16
Is 12 +0,3 d7 20 max. —
a 15° — dg G5/8a —
+0,25
d1 11,2 — do 16 +0,15 ¢
ds 2,65 — — _ _
NOTE The o-ring dimensions are taken from ISO 3601-1 (same as ASTM D2240).

a  For dimensions of pipe threads, see SO 228-1.

b The tolerance is taken from ISO 286 where it is defined as “d11”.

¢ The tolerance is taken from ISO 286 where it is defined as “B11”.

© IS0 2013 - All rights reserved
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5.3 300k

5.3.1 Gen
The outlet cd
5.3.2 300

Figure 9 shq
and Table 7

Figure 8 — 232 bar gas withdrawal connector — Components

ar threaded outlet connection

eral

nnection specified here isintended for use at cylinder working pressures not exceeding 30D bar.

bar valve outlet

ws the valve outlet to be used for cylinders with a magximum working pressure of 300 bar
Kpecifies its dimensions.

RO,5
<
[ N R IS AN | R~ (S S
8 8l
LN
S |
< |
v,
0 dg
L
15
] I
3 2

Figure 9 — 300 bar valve outlet
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Symbol | Dimension Tolerance | Symbol Dimension Tolerance

mm mm mm mm

l 16 mi d 13 0
1 min. — 2 ~0,2

+0,3
Ir 22 ~0,1 ds G5/8a —
0

I3 8 20,3 az 30T —

Iy 10,5 +0,1 ds 5 max. —

1

Is 18 — de 2 0

dq 20,5 min. — — — —

a  For dimensions of pipe threads, see ISO 228-1.

5.3.3

Figure 10 is an assembly drawing of the filling connection tohe used for filling cylinders up to

300 bar filling connection

worNing pressure of 300 bar.

Figure 10 — 300 bar filling connection — Assembly drawing

Figure 11 shows the individual components of the filling connector and Table 8 specifie
dimgnsions-Eigure 9 shows the valve outlet.

Pd,

d
9 d,

© IS0 2013 - All rights reserved
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b their basic

0 dg
0 d
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Figure 11 — 300 bar filling connector — Components
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Table 8 — Dimensions of 300 bar filling connector

Symbol | Dimension Tolerance | Symbol Dimension Tolerance
mm mm mm mm
+0,3
11 7 0 ds 17 —
0 +0,1
Ip 1,9 ~0,1 dy 12 0
+0,3 0
3 10 0 as / -0,1
-0,05
. . )’ b
I 17 min. dg 16 0,16
+0,5
I 3 0 d7 20 max. —
a 15° — dg G5/8a —
+0,25
J— ’ C
dq 11,2 dg 16 +0,15
d> 2,65 — — N— —
NOTE The o-ring dimensions are taken from ISO 3601-1 (same as ASTM D2240).
a  For dimensions of pipe threads, see ISO 228-1.
b The tolerance is taken from ISO 286 where it isdefined as “d11”.
¢ The tolerance is taken from ISO 286 where it'is defined as “B11".

5.3.4 300|bar gas withdrawal connection

Figure 12 id an assembly drawing of the gas withdrawal connection for valves for use with cylinders
with a maximum working pressure of-300 bar.

Figure 12 — 300 bar gas withdrawal connection — Assembly drawing

Figure 13 shows the individual components of the gas withdrawal connector and Table 9 specifies their
basic dimensions. Figure 9 shows the valve outlet.

10 © IS0 2013 - All rights reserved
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Table 9 — Basic dimensions of 300 bar gas withdrawal connector

Symbol | Dimension Tolerance | Symbol Dimension Tolerance
mm mm mm mm
I1 3 — ds3 17 —
0 +0,1
Iz 19 ~0,1 dy 12 0
0
I3 7 — ds 10 ~0,1
-0,05
— ’ b
Iy 18 max. dg 16 ~0,16
a 15° — d7 20 max. —
dq 11,2 — ds G 5/8a —
+0,25
P ’ C
d> 2,65 dg 16 +0,15
NOTE The o-ring dimensions are taken from ISO 3601-1 (safne as ASTM D2240).
a  For dimensions of pipe threads, see ISO 228-1.
b The tolerance is taken from ISO 286 where it is defined as “d11”.
¢ The tolerance is taken from ISO 286 where it is défined as “B11”.

6 Threaded type valve outlet connection for SCUBA use up to a maximu
inder warking pressure of 232 bar including adaptor for users to conver

yoketype outlet

L

9 d
9d,
0 dg

D dg
¢ d,

@ dg
@ dy
|

Figure 13 — 300 bar gas withdrawal connector — Components

m cyl-
[into a

The purpose of this outlet connection is to allow use with both 232 bar threaded and 232 bar yoke type
downstream equipment by including a user fitted adaptor. This outlet connection shall only be used for
SCUBA and up to a maximum cylinder working pressure of 232 bar. Figure 14 is an assembly drawing of
the connection with the adaptor in position.

© IS0 2013 - All rights reserved
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Key

1 yoke

2 valve o(
3 adaptor
4 o-ring
5 screw
In order to

(see Figure

tlet

Figure 14 — Adaptor 232 bar connection — Assembly drawing

ensure that the yoke does fit over the valve, maXimum dimensions are given for the yalve
| 5 and Table 10), and minimum dimensions are-given for the yoke (see Figure 3 and Table 3).

The dimens
Figure 16 ajf

ons of the valve outlet adaptor and o-rings*and minimum shore hardness (HS) are given in
d Table 11 and 12.

The exact form of the o-ring grooves is the responsibility of the manufacturer providing the conneftion
passes the o

Unless othd
accordance

12

utlet connection type test according to Annex A using an o-ring specified in Table 12.

rwise specified, the general tolerances for linear and angular dimensions shall e in
with class m of ISO 2768-1.

© ISO 2013 - All rights reserved
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Table 10 — Dimensions of threaded valve outlet for the 232 bar adaptor connection

Symbol Dimension Tolerance Concentricity
mm mm mm
a 120° +5° not applicable
I 12 +0,5 not applicable
1 5 0 licabl
2 1 ~0,5 not applicable
] 19 +0,5 notanslicable
is 1 —0.2 netappheable
N 25 +0,5 not applicable
I 12 — not applicable
I 22,5 max. — notapplicable
I7 30 max — notapplicable
di 20,5 min. — 0,1
+0,3
dy 13 0 0,1
ds3 G5/8a — 0,1
ds see Note — —
+1
de 2 0 not applicable
d7 6,3 +0,8 0,3
NOTE Dimensions and location‘of'gas passage to be specified by the manufac-
turer.
a  For dimensions of pipe threads, see [SO 228-1.

RO.5

ls
@ d;
a
D d,
|

X .5%9‘__._._.__ < g .
Y24 S| 8
%

Figure 15 — Threaded valve outlet for the 232 bar adaptor connection

© IS0 2013 - All rights reserved 13


https://standardsiso.com/api/?name=8da33cbe34181724b98b4cdc94a88b3b

IS0 12209:2013(E)

Table 11 — 232 bar adaptor dimensions

Symbol Dimension Tolerance Concentricity
mm mm mm
Ih 15 0,1 not applicable
I 1 max. — not applicable
I3 1,98 +0,35 not applicable
In 10 +1 not applicable
I5 5 min. — not applicable
To T8 max. — not applicable
I7 5 min. width across flats — not applicable
di 20 max. — 0,1
d> 12,67 max. — 0,1
d3 17,45 max. — 0,1
da 18,16 +0,08 0,1
ds 5t09,5 — 0,1
dg G 5/8a — —
a  For dimensions of pipe threads, see ISO 228-1.

Table 12 — O-ring dimensions andproperties

Symbol / Property Dimension Tolerance
mm mm
de 12,37 +0,13
d7 2,62 +0,08
HS 90'shore A + 5 shore A

NOTE 1 The ¢-ringdimensionsare taken from SO 3604-1 (sameas ASTM D2240) and the hardnessis definedin ASTM D

NOTE 2 Thisjo-ring is commonly referred to as-5}12” by most o-ring manufacturers.

P240.

14
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>

outlet connection

7 Marking

Figure 16 — Adaptor and o-rings to convert from 232 bar threaded to 232 bar ygke type

Valvgs, gas withdrawal connectors andfilling connectors in accordance with this International Standard

shalllbe durably and legibly marked with the number of this International Standard and

the working

pressure, e.g. ISO 12209 232ban Additionally the yoke shall be marked with the year and month (or

weelf) of manufacture, e.g. YY/MM or YY-WW.

The gadaptor in Figure 16-shall be marked with the manufacturer’s identification.

© IS0 2013 - All rights reserved
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