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Standard Specification for
Minimum Performance and Safety Requirements for
Resuscitators Intended for Use With Humans'

This standard is issued under the fixed designation F 920; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

INTRODUCTION

In January of 1989, ASTM Subcommittee F29.03.03 met in Boston with representatives of the
American Heart Association and the U.S. Department of Defense to discuss the revision of this
specification. It was unanimously determined that until a revised version of this specification that
would be consistent with the American Heart Association’s revised Standards and Guidelines for
Cardiopulmonary Resuscitation and Emergency Cardiac Care was available, ISO 8382-1988, should
be used as the specific reference for manually-triggered gas-powered resuscitators. Shortly thereafter,
the Subcommittee Chairman published a letter to this effect in the Journal of the American Medical
Association.> The Subcommittee reaffirmed this stance at a subsequent meeting in March of 1990. This

specification is therefore similar in content to ISO 8382.

1. Scope

1.1 This specification covers ventilatory resuscitators, that
is, small portable ventilators intended to be used in emergen-
cies both outside and inside hospitals. These devices are
intended for use by medical personnel and for emergency use
by personnel with varying degrees of training. They are
intended to be used at the site of an emergency and during
patient transport. Resuscitators intended for use on all age
groups are included within the scope of this specification.

1.1.1 This specification does not intend to discourage or
impede future innovation or development of resuscitators.

1.2 The effective and safe use of a resuscitator is determined
not only by the performance of the resuscitator, but also by the
skill of the operator. This specification does not describe the
content of the training programs to develop such skill and does
not state who should or should not use a resuscitator. This will
be determined by the organizations involved in teaching
resuscitation.

1.2.1 In certain countries, resuscitators are intended for use
by nontrained personnel and lower pressure limits are set.

" This specification is under the jurisdiction of ASTM Committee F29 on
Anesthetic and Respiratory Equipment and is the direct responsibility of Subcom-
mittee F29.14 on Ventilators.

Current edition approved March 15, 1993. Published May 1993. Originally
published as F 920 — 85. Last previous edition F 920 — 85.

2 American Heart Association, “Standards and Guidelines for Cardiopulmonary
Resuscitation (CPR) and Emergency Cardia Care (ECC),” Journal of the American
Medical Association, Vol 255, No. 21, June 6, 1986, pp. 2905-2984.

Some countries also reserve the use of automatic gas-powered
resuscitators to trained individuals under medical supervision.
This specification is not intended to conflict with these estab-
lished practices.

1.3 Annex Al details test methods, while Annex A2 pro-
vides tables of resistances and compliances required to set up
the test lung. Annex A3 gives a rationale for various clauses in
this specification and is included to provide additional insight
into the reasoning that led to the requirements and recommen-
dations that have been given. Annex A4 and Annex AS provide
advice concerning materials to be used in resuscitators and face
masks.

1.4 The values stated in SI units are to be regarded as the
standard.

1.5 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 The following standards contain provisions that,
through reference in this text, constitute provisions of this
specification. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this specification are encouraged to
investigate the possibility of applying the most recent editions
of the standards listed below.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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2.2 ASTM Standards:

F 1054 Specification for Conical Fittings of 15 mm and 22
mm Sizes?

F 1243 Specification for Tracheal Tube Connectors?

2.3 ANSI Standard:

ANSI/CAA V-1 Compressed Gas Cylinder Valve Outlet and
Inlet Connections®

2.4 SO Standards:

ISO 407 Small Medical Gas Cylinders—Yoke-Type Valve
Connections*

ISO 4135 Anaesthesiology—Vocabulary*

ISO 5356-1 Anaesthetic and Respiratory Equipment—
Conical Connectors—Part 1: Cones and Sockets®

ISO 5359 Low-Pressure Flexible Connecting Assemblies
(Hose Assemblies) for Use with Medical Gas Systems®

ISO 7228 Tracheal Tube Connectors®

ISO 8382 Resuscitators Intended for Use with Humans*

3. Terminology

3.1 Definitions—Some of these definitions have been taken
from ISO 4135, but are included in this specification for
convenience. Other definitions, that are given in ISO 4135, for
apparatus in general, have been modified slightly for the
purposes of this specification as they apply specifically to
resuscitators:

3.1.1 airway—the passageway for gas into and out of the
lungs.

3.1.2 apparatus deadspace Vp, ,,,— that volume of previ-
ously exhaled gas that is delivered from the resuscitator in the
succeeding inspiratory phase.

3.1.3 automatic resuscitator—a resuscitator in which the
cyclic flow of gas for inflation of the lungs is independent of
any inspiratory effect of the patient or repetitive action of the
operator.

3.1.3.1 Discussion—The expiratory phase may also be au-
tomatically cycled.

3.1.4 back leak—the volume of expired gas which does not
pass through the expiratory port but returns to the resuscitator.

3.1.5 bag inlet valve—a valve activated by the subatmo-
spheric pressure in the compressible unit of the resuscitator to
refill the compressible unit from a compressed gas source.

3.1.6 bag refill valve—a valve, with no manual trigger,
activated by the subatmospheric pressure in the compressible
unit of the resuscitator to refill the compressible unit from a
compressed gas source.

3.1.7 compliance, C—volume change of the gases in the
compartment produced by a unit pressure change, expressed in
litres per kilopascal (L/kPa).

3.1.8 compressible unit—that part of an operator-powered
resuscitator that, when compressed by the operator, delivers a
volume of gas, for example, a bag or bellows.

3.1.9 delivered oxygen concentration—the average concen-
tration of oxygen in the gas delivered from the resuscitator.

* Annual Book of ASTM Standards, Vol 13.01.
4 Available from American National Standards Institute, 25 W. 43rd St., 4th

3.1.10 demand (intermittent flow) apparatus—a device de-
livering a flow of gas, patient-triggered, during inspiration only
at ambient pressure (or at respiratory pressure).

3.1.11 expiratory port—an opening through which gases or
vapors, or both, pass from the patient during expiration.

3.1.12 forward leak—the volume of gas produced by the
resuscitator during the inspiratory phase that does not pass
through the patient port to the patient but passes to the
atmosphere.

3.1.13 gas-powered resuscitator—a resuscitator powered by
the energy of compressed gas.

3.1.14 infant—an individual weighing up to 10 kg, or being
approximately one year of age.

3.1.15 manually cycled, gas-powered resuscitator— an
operator-activated resuscitator whereby the work of resuscita-
tion is accomplished by the energy of compressed gas and not
the operator.

3.1.16 maximum delivery pressure—the highest gage pres-
sure that can be attained at the patient connection port when the
apparatus is functioning normally.

3.1.17 minute volume, V—the volume of gas, expressed in
litres per minute, entering or leaving the patient or the lung
model.

3.1.18 Discussion—The physical conditions under which
measurements are made should be given.

3.1.19 operator-powered resuscitator—a resuscitation de-
vice in which ventilation of the lungs is produced by the
operator compressing the compressible unit of the device.

3.1.20 patient connection port—that opening at the patient
end of an expiratory value unit; a Y-piece fitting or a unidirec-
tional valve to which may be connected either a tracheal tube
or a face mask angle piece.

3.1.21 patient connector—that part of the resuscitator that
connects directly to a face mask or an appropriate mating
airway device.

3.1.22 patient valve—a valve in the breathing system that
directs gas into the lungs for the inspiratory phase and into the
atmosphere during the expiratory phase.

3.1.23 pressure limiting system—a mechanism for limiting
the maximum delivery pressure.

3.1.24 resistance, R—pressure drop per unit of flow at a
specified flow, expressed in kilopascals per litre per second
[kPa/(L/s)].

3.1.24.1 Discussion—According to conventional practice,
this has generally been expressed in centimetres of water per
litre per second [cmH,O/(L/s)].

3.1.25 resuscitator—a portable device used in emergency
situations to provide lung ventilation to individuals whose
breathing is inadequate.

3.1.26 stroke volume—the volume of gas deliverable from
the resuscitator to the end of the patient connector during an
inspiratory phase of the ventilatory cycle.

3.1.27 tidal volume, Vi —the volume of gas, expressed in
millilitres, entering or leaving the patient or the lung model
during the inspiratory or expiratory phase time.

3.1.27.1 Discussion—The physical conditions under which

Floor, New York, NY 10036.

gas volumes are measured should be givf)ocuments

Document Sharing Hub

Full document details: ASTM F920-93(1999)


http://www.avadocuments.com/doc/astm-f920-93-1999
http://www.avadocuments.com/doc/astm-f920-93-1999

Ay F 920 - 93 (1999)

3.1.28 ventilatory cycle—the cycle comprising the inspira-
tory phase plus the expiratory phase.

3.1.29 ventilatory frequency, f—the number of ventilatory
cycles per minute.

3.1.29.1 Discussion—This definition differs from the one
given in ISO 4135 because it refers to the number of ventila-
tory cycles of the resuscitator, not the patient breaths.

3.2 Symbols: In addition to the symbols given in clause 3,
the following symbols are used in this specification:

3.2.1 Vp gysem—System deadspace.

3.2.2 Fo, pay— OXygen concentration in bag.

4. Connectors

4.1 Patient Connection Port (See also Annex A3)—The
patient connection port of the resuscitator shall have 15 mm
female and 22 mm male coaxial connectors with dimensions in
accordance with ISO 5356-1 and Specification F 1054.

4.2 Expiratory Port for Breathing Gases (See also Annex
A3)—If a tapered connector is provided at the expiratory port,
it shall be a 30 mm male conical connector or a 19 mm male
conical connector in accordance with ISO 5356-1 and Speci-
fication F 1054.

4.2.1 The connector shall incorporate a baulk, for example,
ridges in the internal lumen of the connector, so that it cannot
accept a 22 mm male conical connector as specified in ISO
5356-1 and Specification F 1054.

Note 1—Such a baulk should not significantly increase the resistance
to gas flow through the connector.

4.3 Face Mask Connectors (See also Annex A3)—If pro-
vided with the resuscitator, face masks shall have either a 22
mm female connector or a 15 mm male connector that will
mate with the corresponding connectors specified in ISO
5356-1 and Specification F 1054.

4.4 Bag Refill Valve Connectors (See also Annex A3)—If a
conical connector is provided at the inlet port for the attach-
ment of a bag refill valve, it shall be a 32 mm female conical
connector providing a secure fit with the gages shown in Fig.
Al.l.

4.5 Bag Inlet Valve Connectors—Bag inlet valve connectors
shall not be compatible with connectors dimensioned in
accordance with ISO 5356-1 and Specification F 1054.

Note 2—For resuscitators intended for use in hazardous environments,
attention is drawn to CEN 148, a draft standard on threaded gas filter
connections.

5. Operational Requirements

5.1 General—Ideally, patient respiration through the resus-
citator, that is, through connectors, the bag for hand-powered
resuscitators, and any filtration apparatus, should be obtained
within the inspiratory and expiratory resistance requirements
given in this specification. All performance requirements in
this specification should be satisfied when the resuscitator is
operated by one person, since frequently only one person will
be available to operate the resuscitator. This should be attain-
able when the resuscitator is used with either a face mask or an

5.2 Dismantling and Reassembly (See also Annex A3)—
The manufacturer shall recommend a functional test of opera-
tion to be carried out after reassembly (see 10.3.2.3(d)).

Note 3—A resuscitator intended to be dismantled by the user, for
example, for cleaning, etc., should be designed so as to suppress the risk
of incorrect reassembly when all parts are mated.

5.3 Patient Valve Function After Contamination with Vomi-
tus (See also Annex A3)— After the resuscitator has been
tested in accordance with the test described in A1.5.3, it shall
meet the requirements specified in 7.3, 7.5, 7.8.1, 7.8.2, 7.9,
7.10.1, 7.10.2, and 7.10.3, as appropriate.

Note 4—It is preferable that the valve housing be constructed so that
operation of the mechanism may be observed by the operator, for example,
through a transparent housing. Observation of the functioning mechanism
of the patient valve may assist the operator in detecting abnormal
operation.

5.4 Mechanical Shock:

5.4.1 Drop Test (See also Annex A3)—If the resuscitator is
intended to be operated outside of its carrying case, plastic bag,
mounting bracket, etc., it shall meet the requirements specified
in7.3,7.5,7.8.1,7.9,7.10.1, 7.10.2, and 7.10.3 as appropriate,
following the drop test described in A1.5.4. If the resuscitator
is intended for operation only inside its carrying case, it may be
so tested, but the case shall be open and in its “ready-for-use”
condition.

5.4.2 Mechanical Shock Test for Resuscitator Fixtures that
are Mounted on Castors or on Wheels (See also Annex A3)
—The resuscitator shall meet the requirements specified in 7.3,
7.5,7.8.1,7.8.2,7.9,7.10.1, 7.10.2, and 7.10.3, as appropriate,
after being tipped over from its normal operating position onto
a concrete floor as described in A1.5.5.

5.5 Immersion in Water (See also Annex A3)—After im-
mersion in water by the method described in A1.5.6, the
resuscitator shall comply with the requirements specified in
7.3, 7.5, 7.8.1, 7.8.2, 7.9, 7.10.1, 7.10.2, and 7.10.3, as
appropriate.

5.6 Bag Refill Valves (See also Annex A3)—Bag refill
valves for use with operator-powered resuscitators shall not
have provisions for manual operation.

6. Physical Properties

6.1 Size (See also Annex A3)—The resuscitator, with a
container, if provided, shall pass through a rectangular opening
300 by 600 mm in size, in at least one position.

6.2 Resuscitator Mass—Except for gas-powered resuscita-
tors designed to be an integral part of a neonatal critical care
system, the mass of the resuscitator container and contents
(including any full gas cylinders) shall not exceed 18 kg.

7. Performance Requirements

7.1 Supplementary Oxygen and Delivered Oxygen Concen-
tration:

7.1.1 Operator-Powered Resuscitators (See also Annex
A3)—When tested by the method described in A1.5.7 in
accordance with the requirements of this classification (see
7.8.1), an operator-powered resuscitator shall deliver a mini-
mum oxygen concentration of at least 40 % (V/V) when

artificial airway device.
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L/min, and shall be capable of delivering at least 85 % (V/V)
(see Note 5). The manufacturer shall state the range of
concentrations at representative flows, for example, 2 L/min, 4
L/min, 6 L/min, 8 L/min, etc. If the resuscitator is intended to
be hand-operated, only one hand shall be used to compress the
compressible unit, and the hand of the person carrying out the
test shall not exceed the dimensions given in Fig. A1.2.

Note 5—The 85 % (V/V) requirement may be accomplished with the
use of an attachment.

7.1.2 Gas-Powered Resuscitators (See also Annex A3)—
When tested by the method described in A1.5.8, a gas-powered
resuscitator shall deliver an oxygen concentration of at least
85 % (V/V). If the resuscitator is capable of delivering other
oxygen concentrations, the manufacturer shall state the condi-
tions under which the various concentrations may be delivered.

7.2 Resistance to Inspiration and Expiration—See the re-
quirement for information to be provided by the manufacturer
under 10.3.2.3(¢).

7.3 Expiratory Resistance (See also Annex A3)—In the
absence of positive end-expiratory devices, and when tested by
the method described in A1.5.9, the pressure generated at the
patient connection port shall not exceed 0,5 kPa (=5 cmH,0).
(See also 10.3.2.3( ¢).)

7.4 Inspiratory Resistance (See also Annex A3)—When
tested by the method described in A1.5.10, the pressure at the
patient connection port shall not exceed 0,5 kPa (=5 cmH,0)
below atmospheric pressure. (See also 10.3.2.3(c).)

7.5 Patient Valve Malfunction (See also Annex A2)—When
tested by the method described in A1.5.11, the patient valve of
the resuscitator shall not jam in the inspiratory position at an
added input flow of up to 30 L/min when this flow is added in
accordance with the manufacturer’s instructions.

7.6 Patient Valve Leakage—Forward Leakage (See also
Annex A3)—Where forward leakage is a design feature, it
shall be so stated in the instruction manual.

7.7 Apparatus Deadspace (See also Annex A3)—When
tested by the method described in A1.5.12, the apparatus
deadspace shall not exceed 5.0 to 5.5 % of the tidal volume
specified for the classification of the resuscitator (see 7.8.1).

7.8 Ventilation Performance:

7.8.1 Tidal Volume (See also Annex A3)—Resuscitators
intended for use with infants and children up to 40 kg body
mass shall be classified according to the body mass range for
which they are suitable. This body mass range shall be derived
from a requirement for a tidal volume of 15 mL/kg body mass.

7.8.1.1 Resuscitators delivering a tidal volume of 600 mL
and over shall be classified as adult resuscitators. The tidal
volumes specified shall be delivered under the test conditions
listed in Table 1 using the methods described in A1.5.13,

without the use of the override mechanism on any pressure-
limiting system.

Note 6—Resuscitators designed to deliver a tidal volume of 20 to 50
mL are usually suitable for use with neonates.

7.8.2 Pressure Limitation (Operator-Powered Resuscita-
tors) (See also Annex A3):

7.8.2.1 For resuscitators classified for use with neonates and
infants, a pressure-limiting system shall be provided so that the
airway pressure does not exceed 4.5 kPa (=45 cmH,0) under
the test conditions described in A1.5.15.

Note 7—An override mechanism may be provided.

7.8.2.2 If a pressure-limiting system is provided for a
resuscitator classified for use with patients of over 10 kg body
mass, the pressure at which it operates shall be stated in the
instruction manual (see 10.3.2.3(c)). Any pressure limiting
device provided that it limits pressure to below 6 kPa (=60
cmH,0), shall be equipped with an override mechanism. If
provided with a locking mechanism, pressure override mecha-
nisms shall be so designed that the operating mode, that is, on
or off, is readily apparent to the user by obvious control
position, flag, etc.

Note 8—If the resuscitator is equipped with a pressure-limiting system,
there should be an audible or visible warning to the operator when the
pressure-limiting system is operating.

7.9 Gas-Powered Resuscitators:

7.9.1 Pressure-Limiting System (See also Annex A3)—A
pressure-limiting system shall be incorporated in gas-powered
resuscitators. When the resuscitator is supplied with gas at the
range of pressures specified in 10.5, the airway pressure shall
not exceed 6 kPa (=60 cmH,0). An override mechanism shall
be provided to enable the operator to select a higher pressure.
However, automatic, pressure-cycled, gas-powered resuscita-
tors shall not be equipped with any type of override mecha-
nism. If provided with a locking mechanism, pressure override
mechanisms shall be so designed that the operating mode, that
is, on or off, is readily apparent to the user by obvious control
position, flag, etc.

Note 9—A setting for the pressure-limiting system higher than 6 kPa
(=60 cmH,0) may be made available for certain patients, although the
selection of such a setting requires medical advice.

Note 10—There should be an audible or visible warning to the operator
when the pressure-limiting system is operating.

7.9.2 Inspiratory Flow—All gas-powered resuscitators shall
be capable of delivering 40 L/min * 10 % inspiratory flow
against a back pressure of 2 kPa (=20 cmH,0O) when tested by
the method described in A1.5.14.

Note 11—Devices with fixed flows should be set to this value. Devices

TABLE 1 Test Conditions

Classification, kg Compliance, L/kPa Resistance, kPa/(L/s)

Inspiration: Expiration

o,
Ratio + 20 % Frequency f = 10 %

Tidal Volume (V-), mL

=5 0,01 40 1:1 60 20

>5 =10 0,1 2 1:2 25 150

>10= 40 0,2 2 1:2 20 15 x BA

>40 0,2 2 1:2 20 >600

“Body mass, in kilograms, stated by the manufacturer in the manual. Docu ments
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with operator-adjustable flows should include this value in their range of
adjustment.

7.9.3 Manually Cycled, Gas-Powered Resuscitators—
Manually cycled gas-powered resuscitators shall meet the
requirements specified in 7.1.2, 7.9.1, and 7.9.2 when tested by
the methods described A1.5.8, A1.5.13, A1.5.14, and Al1.5.16.

7.9.4 Automatic Pressure-Cycled, Gas-Powered
Resuscitators—Automatic pressure-cycled resuscitators shall
have positive cycling pressures in the range of 2 to 3 kPa (=20
to =30 cmH ,0) when tested by the method described in
A1.5.17 (see also 10.1.1).

Note 12—A negative-pressure phase may cause a decrease in arterial
oxygen partial pressure (pO,) or functional residual capacity (FRC).

7.9.5 Automatic Time-Cycled, Gas-Powered
Resuscitators—Automatic time-cycled, gas-powered resuscita-
tors shall meet the requirements specified in 7.1.2, 7.8.1, 7.9.1,
and 7.9.2, when tested by the methods described in A1.5.8,
A1.5.13, A1.5.14, and Al1.5.16.

7.9.6 Volume-Cycled, Gas-Powered Resuscitators—
Volume-cycled, gas-powered resuscitators shall meet the re-
quirements specified in 7.1.2, 7.8.1, 7.9.1, and 7.9.2, when
tested by the methods described in A1.5.8, A1.5.13, Al1.5.14,
and A1.5.16.

7.10 Demand Valves:

Note 13—These devices are subject to the requirements of this
specification only when included as an integral part of a resuscitator.

7.10.1 Pressure for Initiation (See also Annex A3)—When
tested by the method described in A1.5.18, the pressure drop
needed to initiate gas flow shall be no more than a negative 0.2
kPa (=2 cmH,0).

7.10.2 Peak Inspiratory Flow (See also Annex A3)—When
tested by the method described in A1.5.18.2, the minimum
peak inspiratory flow shall be 100 L/min for at least 10 s, at an
outlet pressure of no more than 0.8 kPa (=8 cmH,0).

7.10.3 Termination Pressure (See also Annex A3)—
Demand flow shall terminate either when the negative input
pressure equals atmospheric pressure or at a pressure stated by
the manufacturer, when tested by the method described in
A1.5.18.3.

8. Resistance to Environment

8.1 Storage—The resuscitator and the resuscitator kit (if
provided) shall after storage at temperatures of — 40
and + 60°C and at any relative humidity between 40 and 95 %,
meet the general requirements and the specific requirements for
the category of resuscitator being tested, that is operator-
powered or gas-powered, etc., specified in Section 7.

8.2 Operating Conditions (See also Annex A3)—When
tested by the method described in A1.5.19, the resuscitator
shall meet the general requirements and the specific require-
ments for the category of resuscitator being tested, specified in
Section 7, throughout the temperature range from —18
to + 50°C and a humidity range from 40 to 95 % relative
humidity.

Note 14—Problems due to ice formation will occur during use at

9. Gas Supply

9.1 Gas Cylinders, Cylinder Valves and Yoke
Connections—If provided, gas cylinders, cylinder valves and
yoke connections of the pin index type shall meet the require-
ments given in ISO 407.

Note 15—Small cylinders with special fittings are frequently used in
special situations.

9.2 Indication of Contents—Each gas supplied at cylinder
pressure shall be monitored by a cylinder pressure gage or
contents indicator.

9.3 Captive Valve Key—If detachable, the hand wheel, key
or other device shall be made captive by means of a retaining
chain or similar attachment capable of withstanding a static
load of not less than 200 N (20 kg) without breaking.

9.4 Connections for Compressed Gas (See also Annex
A3)—Gas connections between different gas services shall be
noninterchangeable and shall not allow parts of the resuscitator
to be incorrectly connected. If the device has a threaded
connection, it shall meet the requirements given in ISO 5359.

Note 16—If provided, a press-fit connection should give an easy and
reliable connection with 6 mm inside diameter elastomeric tubing.

9.5 Supply Pressures (See also Annex A3)—When supplied
with gas at a pressure between 270 and 550 kPa (see
10.3.2.3(n)), the resuscitator shall meet the general require-
ments and any specific requirements for the type of resuscitator
being tested, that is, automatically or manually cycled, speci-
fied in Section . Testing shall be as described in A1.5.20.

10. Information to be Supplied by Manufacturer

10.1 Marking:

10.1.1 Manufacturer’s Warning (See also Annex A3)—For
automatic pressure-cycled, gas-powered resuscitators, the
manufacturer shall provide a warning on the resuscitator and
the resuscitator case, and in the instructions for use shall be a
warning that the unit is not designed to be used with closed-
chest cardiac compression.

Note 17—Where possible, simple operating instructions should be
provided on the resuscitator or the container.

10.1.2 Range of Supply Pressures—The range of supply
pressures through which the resuscitator will operate shall be
marked on the resuscitator.

10.1.3 Gas Source for Spontaneously Breathing
Patients—If supplied, the gas source supplying a spontane-
ously breathing patient, if it is other than the reservoir, shall be
indicated on the resuscitator.

10.1.4 Indication of Pressure-Limiting System Setting—If
the resuscitator is supplied with a pressure-limiting system set
at one fixed pressure, the nominal pressure setting at which the
system is activated shall be marked on the resuscitator.

10.2 Training—The instructions provided shall include a
warning that the unit must only be used by persons who have
received training in resuscitation techniques.

10.3 Information to be Provided by Manufacturer in Oper-
ating and Maintenance Instructions:

10.3.1 General—The manufacturer shall provide instruc-

tions for use and maintenance instructionsD"Be'{g men)ts
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