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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
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stand
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Introduction

In clinical practice, several breathing attachments used in anaesthetic and respiratory equipment may have to
be joined together to provide a suitable breathing system. Items of medical equipment, such as a humidifier or
a spirometer, are often incorporated into the breathing system which may also be connected to an
anaesthetic-gas scavenglng system Connectlons for these purposes are usuaIIy cone and socket joints, and
ability when
irements and

hnectable by
necessarily
prevent them being disconnected accidentally. To minimize the risk of 22 mm gcénnéctors being| accidentally
discgnnected, latching connectors can be used.

Anngx A includes a figure and a table detailing plug and ring test gauges”that are used to check conical
connectors made of materials other than metal. Annexes B, C and(D" provide test methods| for latching
conrjectors, Annex E includes a figure and table detailing plug and rifg test gauges that may be uged to check
metgl conical connectors, and Annex F contains recommendations, for testing security of latching ¢onnectors.

Figufre 1, detailing the dimensions and tolerances of metal conical connectors, has been |prepared in
accardance with 1ISO 3040.
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An

aesthetic and respiratory equipment — Conical

connectors —

Part 1:

Co

nes and sockets

1

This
conr

systems and vaporizers.

This

This
to be

Requiirements for the application of conical connectors are not included in this part of ISO 5356, b

be g

NOT

2

Scope

part of ISO 5356 specifies dimensional and gauging requirements for canés and sockets
ecting anaesthetic and respiratory equipment, e.g. in breathing systems, anaesthetic-gas]

part of ISO 5356 gives requirements for the following conical conhectors:

B,5 mm size intended for use in paediatric breathing systenis;

15 mm and 22 mm sizes intended for general use in breathing systems;

P2 mm latching connectors (including performance requirements);

P3 mm size intended for use with vaporizers) but not for use in breathing systems;

B0 mm size intended for the connegtion’of a breathing system to an anaesthetic gas scaveng

part of ISO 5356 does not spécify the medical devices and accessories on which these con
provided.

ven in the relevant.hternational Standards for specific medical devices and accessories.

= Requirements for screw-threaded weight-bearing conical connectors are specified in ISO 5356-2

Normative references

The

intended for
scavenging

ng system.

nections are

ut are or will

following referenced documents are indispensable for the application of this documen

. For dated

references, only the edition cited applies. For undated references, the latest edition of the referenced

docu

ment (including any amendments) applies.

ISO 4135, Anaesthetic and respiratory equipment — Vocabulary

ISO 5367, Breathing tubes intended for use with anaesthetic apparatus and ventilators

IEC 60601-1:1988, Medical electrical equipment— Part 1: General requirements for safety, including

Ame

ndment 1:1991 and Amendment 2:1995
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4135 and the following apply.

3.1

22 mm latching connector
female connector for engagement with a male conical connector of 22 mm size complying with this part of
ISO 5356, and which has a feature to reduce the possibility of accidental disconnection

4 Conic

| connectors made of metal

4.1 General requirements

The dimens

the mating sprfaces are metal, shall be as shown in Figures 1 and 2 and Table 1.

NOTE See Annex E for dimensions of plug and ring gauges for the connectors.

4.2 Additional requirements for male conical connectors of 22 mm ‘size

ons of conical connectors made of metal, including those made of composite materials in which

4.21 Malg conical connectors of 22 mm size, with the exception of those\intended for connection to a|face

mask, shall

ncorporate the recess as shown in Figure 2 a).

4.2.2 Malg¢ conical connectors of 22 mm size to which it is intendedto attach a face mask shall incorpprate
a shoulder or equivalent construction as shown in Figure 2 b).

423 Ifa
22 mm size,

C

;

%(
“

circumferential groove or grooves are incorporated in the surface of a male conical connecfor of
the total width of the groove or grooves at the\surface shall not exceed 8 mm.

The radius on the entrance to the female connector and on the leading edge of the male cone should be not
less than 0,5 mm and not more than 0,8 mm.

Figure 1 — Conical connectors made of metal

© ISO 2004 — All rights reserved
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Table 1 — Conical connectors made of metal — Dimensions (see Figure 1)

ISO 5356-1:2004(E)

a) Connector intended for breathing attachment (with recess)

2026

Taper length | Clearance to Length to Taper ratio
min. shoulder taper
(if present) min.
Connector A B C D E F
size
mm mm mm mm mm mm
8,5 8,45+ 0,04 6 6,4 8,9 min. 8 1:19
15 1547 +0.04 10 16 16 min. 14,5 1:40
22 22,37 £ 0,04 15 21 See Figure 2 See Figure 2 1:40
23 23,175+ 0,02 13 18 18 min. 15 1:36
30 30,9+0,05 14 18 18 min. 14 1:20
Dimensiong in millimetres
<R0,4
/
(Wa]
co
________ I BN N +
(=]
N
258
I
\Z <R0,4
+0,5
19,5 0 26

b) Connector intended for face mask (with shoulder)

21205

Circumferential grooves may be incorporated on the surface of the male cone, if required (see 4.2.3).

Figure 2 — Conical connectors of 22 mm size made of metal — Supplementary dimensions

© 1SO 2004 - All rights reserved
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4.3 Addit

:2004(E)

ional requirements for conical connectors of 8,5 mm size

The male conical connector shall have a minimum inside diameter of 6 mm extending inward for at least 6 mm
from the end of the connector.

5 Conical connectors made of materials other than metal

5.1 Gene

ral requirements

Conical con
type-tested

Conical
Figure 1

a)

When t
Table Al
22 mm
leading
and gaJ

b)

NOTE

polysulfone,
dimensions; fi
matters such
solvents, etc.

B

It is the resp

as possible {hat the particular materials chosen for the connectors are suitable.

5.2 Addifional requirements for conical connectors of 22 mm size

The requirern

5.3 Addifional requirements for conical connectors of 8,5 mm size

The requiren

6 22 mm latching.connectors

$ o £ 4 ol i o tal ball + 4 faoll H H + =Y o
TCCTOUTS TITau T UT TTTatCTTarsS  utme T ararT o tar STiam et T TS TomTowWiTy TOUUTTCTITC TS T WiTCTT UTS

vith gauges having dimensions as shown in Figure A.1 and Table A.1.

connectors made of materials other than metal shall meet the dimensional requiremen
and Table 1, with the exception than dimensions 4 and B and ratio /' may vary from'those s

he connector is engaged in the appropriate plug or ring test gauge shownin Figure A.1
1, by applying an axial force of (35 + 3,5) N for 8,5 mm and 15 mm connectors and (50 + 5)
bnd 30 mm connectors and, while maintaining the same force, rotating the-Connector up to 2(
edge shall lie between the minimum and maximum diameter steps of the gauge. The conne
ges shall be maintained at a temperature of (20 + 3) °C during the test.

bcause connectors made from plastics materials, for example€)polyamide, polyacetal, polycarbg
btc., can vary greatly in their physical characteristics, it is net considered practicable to specify
br this reason, gauging requirements have been included. It is¢also considered impracticable to generali
as cold flow and thermal instability, as well as possible changes in physical characteristics, contac

onsibility of the manufacturer to ensure that adequate tests have been carried out to prove 4

nents given in 4.2 apply.

hents given in 4.3 apply:

N latching connectors shall engage with the 22 mm male connector with a recess as specifi

y are

ts in
hown.

and
N for
°,its
ctors

nate,
their
e on
with

s far

Bd in

6.1 22mn
Figure 2 a).

6.2 When
6.3

tested in accordance with Annex B, the engaged connection shall not become disconnected.

exceed 5 ml/min (corrected to 20 °C and 101,3 kPa).

When tested in accordance with Annex C, the leakage rate from the engaged connectors shall not

6.4 After being subjected to the procedure described in Annex D, the 22 mm latching connector shall still
meet the requirements in 6.1, 6.2 and 6.3.

6.5 22 mm latching connectors intended for re-use shall meet the requirements in 6.1, 6.2, 6.3 and 6.4 after
being subjected to the cleaning, disinfection or sterilization procedures specified in IEC 60601-1:1998, 44.7.
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Annex A
(normative)

Plug and ring test gauges for conical connectors made of materials
other than metal

Figure A.1 and Table A.1 give details of plug and ring gauges for use in checking conical connectors made of
matgriatsothertammetats:

Dimensiond in millimetres
Surface roughness values in micrometres

a b
N N
N :
F
D E
RO,5
R0,35 £ /g
\\ R0,5
g 5 5/jr N\ R0,35 |
_ . Q P ed D __—F<’—
| 2
R0,5 %/
R035 / R05
. \ \_R0.35|
L 1 .
3

Key

bce A

hce B

tep to cheCkymating gauges ground flush to face A
tep to.check mating gauges ground flush to face B
asic'steps

a b ODN -
X ( ((n —h —h

o

osition max.

o

Position min.

NOTE Basic and mating gauge steps are optional.

Figure A.1 — Plug and ring test gauges for conical connectors made of materials other than metal

© 1SO 2004 - All rights reserved 5
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Table A.1 — Plug and ring test gauges for conical connectors made of materials other than metal —
Dimensions (see Figure A.1)

Dimensions in millimetres

Tolerance on
comesier | y : » £ | e | et
diameter
8,5 8,50 £ 0,005 8,09 £ 0,005 8,4 £ 0,005 1,31 £ 0,005 | See NOTE | 1:19 | 0,053 + 0,000 2
15 15,525 + 0,005 | 15,165+ 0,005 | 14,5+0,005 | 4,3+0,005 | 2,2+0,005 | 1:40 | 0,025 + 0,000 2
22 22,425+ 0,005 [ 21,94+0,005 | 19,5+0,005 | 52+0,005 | 2,2+0,005 | 1:40 [ 0,025+ 0;0p0 2
30 30,98 £ 0,005 30,12+0,005 | 17,2+0,005 | 3,1+0,005 1,6 £0,005 | 1:20 | 0,050 +0,000 2
NOTE Gauge for 8,5 mm connector has only one mating step.
6 © ISO 2004 — All rights reserved
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Annex B
(normative)

Test for security of engagement of 22 mm latching connector to male

B.1

conical connector

Condition the male 22 mm conical connector complying with Figure 2 a) and the 22 mm latching

conr
unde

B.2
instri

B.3
sep3
a tor|

B.4

NOT
test g

ector for tata temperature of (35 = 3) Cand Tetative humidity of at teast 809, and carry
r the same conditions.

Engage the 22 mm latching connector with the male connector in accordance with the m
ictions.

After 1 min of engagement without activation of any disengagement mechanism, apply for
ration force of (50 = 5) N and, unless the 22 mm latching connector permits, free radial rotatio
nue of (25 + 5) N-cm at a rate not exceeding 20 N-s—1.

Observe whether the assembled connectors become disconnected.

= Examples of suitable apparatus that can be used to test security of engagement, together with a
rocedure, are given for information in Annex F.

out the test

anufacturer's

10 s an axial
n, also apply

more detailed
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Annex C
(normative)

Test for leakage from 22 mm latching connectors

C.1 Take the engaged male conical connector and 22 mm latching connector that have been tested as
described in Annex B and condition them at (35 + 3) °C.

C.2 Using| air, apply an internal static pressure of (8 + 0,5) kPa above ambient to the assembly| and
determine the leakage rate from the assembly, e.g. by pressure drop or volumetric method.

8 © ISO 2004 — All rights reserved
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D.1

same-conditions

ISO 5356-1:2004(E)

Annex D
(normative)

Drop procedure for 22 mm latching connectors

Condition a male conical connector complying with Figure 2 a) and the 22 mm latching connector for
1 h at a temperature of (20 + 3) °C and relative humidity of at least 80 %, and carry out the test under the

D.2
man
and

D.3
(e.g.

D.4
brea

D.5

ifacturer's instructions. Attach the male conical connector to a breathing tube complying w
naving a length of 2 m.

Attach the opposite end of the breathing tube to a point 1 m above a 50’mmm thick harg
hardwood having a density greater than 700 kg/m3) standing on a rigid base-(e.g. a concrete
hing tube and release them so that they fall onto the hardwood board: Repeat this five times,

Proceed with desired test.

Engage the 22 mm latching connector with the male conical connector in accordance with the

th ISO 5367

wood board
block).

Raise the engaged connectors to a point 1 m above the board and.2'm"distant from the other end of the

© 1SO 2004 - All rights reserved
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Annex E
(informative)

Plug and ring test gauges for conical connectors made of metal

Figure E.1 and Table E.1 give, for information, details of plug and ring test gauges that may be used to check
metal conical connectors.

Key

1 face A

2 faceB

3 steptocH
4 stepto ch
5 basic ste
a8  Position 1
b Position r
NOTE

10

a b

o %

Dimensions in millinjetres

Surface roughness values in micrometres

RO,5
R0,35

F
D E
R0,5
R0,35
S/ﬂF
_ ﬂé 2/: .......

R0,5
\. R0,35
F
| ——

RO,5

. R0,35

eck mating gauges ground flush to face A
eck mating'gauges ground flush to face B
S

Nax.

n

n.

Basic and mating gauge steps are optional.

Figure E.1 — Plug and ring test gauges for conical connectors made of metal
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Table E.1 — Plug and ring test gauges for conical connectors made of metal —
Dimensions (see Figure E.1)

Dimensions in millimetres

Tolerance on

Connector Taper ratio | taper per unit of
size A B C D E F length on
diameter

8,5 8,49+ 0,005 | 8,094 +0,005 | 8,4 +0,005 | 1,52 +0,005| See NOTE 1:19 0,053 + 0,000 2

15 15,51 £ 0,005 | 15,18 £ 0,005 [14,5+0,005| 3+0,005 [ 1,6+0,005 1:40 0,025 + 0,000 2

P2 22,41+ 0,005 (21,955 +0,005|19,5+0,005| 3+0,005 1,6 + 0,005 1:40 0,0R5 + 0,000 2

23 23,195 + 0,003 (22,794 + 0,003 | 16 + 0,005 | 1,33 +0,005|0,72 + 0,005 1:36 0,0478 + 0,000 2

30 30,95 +0,005 | 30,15+0,005 [ 17 £0,005 | 1,9+ 0,005 1+ 0,005 1:20 0,060 + 0,000 2

NOTE

Gauge for 8,5 mm connector has only one mating step.

© 1SO 2004 - All rights reserved
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Annex F
(informative)

Suggested apparatus and methods for testing the security of
engagement of 22 mm latching connectors

F.1 Method 1 — Bench-mounted test equipment

F.1.1 Apparatus

A typical behch-mounted apparatus for testing the security of engagement of 22 mm latching ‘connectd

rs is

shown in Figure F.1. The male test piece should be a 22 mm male conical connector dimensioned as shown

in Figure 2 g) but with all the tolerances reduced to + 0,005 mm and a surface finish of 0,4 gm.

NOTE There are a number of methods for applying the test forces, and Figure F.1 is illustrative of only one appr|
Other methods include the use of gravity loading by weights or liquid containers.

The essential features of the apparatus should ensure that the tensile forée can be applied in a truly
direction and that torque can be applied without changing the tensile foree. To minimize the effects of fr
of the apparatus, the tensile force should be measured directly between the 22 mm latching connector an
male test pigce.

F.1.2 Prodedure

F.1.21 Secure the 22 mm latching connector to be tésted in the self-centring holder of the appa
(F.1.1), enstiring that the method of securing the 22 mm latching connector does not deform the secti
that are intended to engage with the male test piece.

F.1.2.2 ondition the 22 mm latching contiector and the apparatus at a temperature of (35 + 3) °C g
relative humjdity of at least 80 % for 1 h.

If a number of 22 mm latching connectors are to be tested, some may be conditioned at the req
temperature|and relative humidity without being secured to the apparatus, provided that they are conditi
again for at least 5 min after being secured to the apparatus.

F.1.2.3 Engage the 22'mm latching connector with the male test piece in accordance with
manufacturdr's instructions:

F.1.24 fter 1_min, attach the force-measuring device and apply an axial separation force at a rat

exceeding N:s¥*until a force of (50 + 5) N is being applied. Maintain this force for 10 s without activ
any disengagement mechanism, and observe whether the engaged 22 mm latching connector and malg

bach.

axial
ction
d the

ratus
bN(s)

nd a

uired
bned

the

e not
ating
test

o dicconnactad

piece beco

re-oroCoHteoteor

F.1.2.5 Without reducing the tensile load and without activation of any disengagement mechanism, apply

a torque of (25 + 5) N-cm or rotate the male test piece through an angle of 20°, whichever occurs

first.

Maintain this torque or position for 10 s and observe whether the engaged 22 mm latching connector and

male test piece become disconnected.

12 © 1SO 2004 — All rights reserved
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F.2
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Method 2 — Hand-held test equipment

F.2.1 Apparatus

A typical hand-held apparatus for testing the security of engagement of 22 mm latching connectors is shown
in Figure F.2.

F.2.2 Procedure

F.2.2.1

Condition the 22 mm latching connector and the apparatus (F.2.1) at a temperature of (35 + 3) °C

and

F.2.2

F.2.2
of (5
obse

F.2.2
a to
Main
malg

K IU:dtiVU :IUIII;U‘;ty Uf dt iUth 80 n/’O fUI 1 il.
2 Engage the 22 mm latching connector with the male test piece on the apparatus.

3 After 1 min, manually apply an axial separation force at a rate not exceeding 20 N-s~1
D + 5) N is applied. Maintain this force for 10 s without activation of any disengagement meg
rve whether the engaged 22 mm latching connector and male test piece beceme disconnectq

4 Without reducing the tensile load and without activation of any‘disengagement mech
que of (25+ 5) N-cm or rotate the male test piece through an angle of 20°, whichever
tain this torque or position for 10 s, and observe whether the engaged 22 mm latching cg
test piece become disconnected.

until a force
hanism, and
d.

anism, apply
occurs first.
nnector and
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