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EASA eRules: aviation rules for the 21st century

Rules and regulations are the core of the European Union civil aviation system. The aim of the EASA
eRules project is to make them accessible in an efficient and reliable way to stakeholders.

EASA eRules will be a comprehensive, single system for the drafting, sharing and storing of rules. It
will be the single source for all aviation safety rules applicable to European airspace users. It will offer
easy (online) access to all rules and regulations as well as new and innovative applications such as
rulemaking process automation, stakeholder consultation, cross-referencing, and comparison with
ICAO and third countries’ standards.

To achieve these ambitious objectives, the EASA eRules project is structured in ten modules to cover
all aviation rules and innovative functionalities.

The EASA eRules system is developed and implemented in close cooperation with Member States and
aviation industry to ensure that all its capabilities are relevant and effective.

Published November 2018

! The published date represents the date when the consolidated version of the document was generated.
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DISCLAIMER

This version is issued by the European Aviation Safety Agency (EASA) in order to provide its
stakeholders with an updated and easy-to-read publication. It has been prepared by putting together
all applicable certification specifications (CS). However, this is not an official publication and EASA
acceptsno liability for damage of any kind resulting from the risks inherent in the use of this document.
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NOTE FROM THE EDITOR

CS paragraph titles are colour-coded and can be identified according to the illustration below. The
EASA Executive Director (ED) decision through which the paragraph was introduced or last amended
is indicated below the paragraph title(s) in italics.

Certification specification

ED decision

The format of this document has been adjusted to make it user-friendly and for reference purposes.
Any comments should be sent to erules@easa.europa.eu.
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INCORPORATED AMENDMENTS

CS (ED DECISIONS)
Incorporated ED Decision CSiIssue No,AmendmentNo Applicability date
ED Decision 2003/10/RM CS-ETSO/ Initial issue 24/10/2003

Note: To access the official versions, please click on the hyperlinks provided above.
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SUBPART A - GENERAL

ED Decision 2003/10/RM

1. APPLICABILITY

1.1

1.2.

Requirements for the issue of European Technical Standard Order (ETSO) Authorisations
are found in Part 21 Section A Subpart O.

Marking requirements for the issue of European Technical Standard Order Authorisations
are found in Part 21 Section A Subpart Q.

2. ENVIRONMENTAL AND SOFTWARE STANDARDS TO MEET TECHNICAL CONDITIONS

2.1

2.2

Environmental standards:

Unless otherwise stated in the paragraph 3.1.2 of the specific ETSO, the applicable
environmental standards are contained in EUROCAE/RTCA document ED-14D/DO-160D,
,Environmental Conditions and Test Procedures for Airborne Equipment”, change 3
dated December 2002.

Software standards

If the equipment design implementation includes a digital computer, the computer
software must be verified and validated in an acceptable manner.

Unless stated otherwise in paragraph 3.1.3 of the specific ETSO, one acceptable means
of compliance for the verification and validation of the computer software is outlined in
EUROCAE/RTCA document ED-12B/DO-178B, ,Software considerations in Airborne
Systems and Equipment Certification”, dated December 1992.

For those applicants who elect to use EUROCAE/RTCA document ED-12B/D0-178B to
demonstrate compliance for the verification and validation of the computer software,
the following requirements must be met:

(i)  This document defines five levels of software:

Level A, Level B, Level C, Level D, and Level E. The applicant must declare the level
(or levels) to which the computer software has been verified and validated.

(i) If the equipment incorporates more than one software level, appropriate
partitioning of different software level is required.

3. ADDITIONAL INFORMATION

3.1

3.2

In some ETSO's, referenceis made to an associated FAA standard and in these cases the
FAA standardis attached tothe ETSO. Where in the associated “FAA” standard, reference
is made to “FAA” of “FAR”, it should be substituted by the equivalent reference, “Agency’
or “Part/CS”.

The following addresses are provided below:
- EUROCAE documents may be purchased from:

European Organisation for Civil Aviation Equipment
17, rue Hamelin 75116 PARIS Cedex 16 - FRANCE
(web site: www.eurocae.org)
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- RTCA documents may be purchased from:

Radio Technical Commission for Aeronautics, Inc.
1828 L Street NW, Suite 805-Washington DC 20036-USA

(web site: www.rtca.org)

- SAE documents may be purchased from:

— Society of Automotive Engineers, Inc.
400 Commonwealth Drive - WARRENDALE, PA 15096-001 — USA

(web site: www.sae.org)

- NAS specifications may be obtained from:

- Aerospace Industries Association (AlA)
1327 Jones Drive-Ann Arbor-MI| 48105-USA
(web site: www.techstreet.com)

- FAA Standards may be purchased from:

Superintendent of Documents, Government Printing Office
732N Capitol Street NW-Washington DC 20401-USA
(web site: www.gpoaccess.gov)

- MIL Specifications may be obtained from:

DODSSP, Standardization Documents Order Desk
Building 4D, 700 Robbins Avenue - PHILADELPHIA,PA19111-5094 — USA
(web site: http://dodssp.daps.mil/)

- ASTM documents may be purchased from:

American Society for Testing and Materials, ASTM International,
100 Barr Harbor Drive, PO Box C700, West Conshohocken, Pennsylvania 19428-
2959, USA.

(web site: www.astm.org)
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SUBPART B - LIST OF ETSOs

ED Decision 2003/10/RM

This Subpart contains two Indexes:

1 INDEX 1

1.1
1.2

1.3

1.4

1.5

Index 1 lists all those ETSOs which are technically similar to FAA-TSOs.

When an article has been approved by the Agencyto a ETSO listed in Index 1 the article
is to be permanently marked with the appropriate ETSO number. Also, all documentation
associated with Certification and Release for installation on an aeroplane must record
this ETSO number. The ‘E’ Symbol signifies that the article has been certified to the
relevant ETSO by the Agency.

It should be noted that some FAA-TSO numbers have not been listed in Index 1 because
they have not been published by the Agency and cannot therefore be certified or
identified by a ETSO number.

Index 1 will be updated from time to time, to reflect the latest edition of a ETSO, for
example ETSO-Clb to ETSO-Clc. However, this does not mean that previous editions
cannot still be used; it merely means that for new applications it would be the general
rule to certificate to the latest edition. Exceptions to this rule would be subject to
negotiation with the Agency.

The ETSO numbering system is explained as follows:
- ETSO-C5e means: European TSO-Number and revision letter, and so
- ETSO-C95 with no revision letter means initial issue.

NOTE: Copies of ETSOs are listed in Index 1.

2 INDEX 2

2.1

2.2

Index 2 lists all those ETSOs which are not technically similar to FAA-TSOs; examples are:
(a) Deviations from an FAA-TSO; or

(b)  When an FAA-TSO does not exist for a particular application.

Index 2 ETSOs will be numbered as follows:

ETSO-2C41d, in which the 2 denotes that it is from Index 2.

NOTE: Copies of ETSOs are listed in Index 2.
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INDEX 1 EUROPEAN TECHNICAL STANDARD ORDERS

ETSO-Clc

ED Decision 2003/10/RM (applicable from 24.10.2003)

Cargo Compartment Fire Detection Instruments

1 Applicability

This ETSO gives the requirements which cargo compartment fire detection instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8036, Cargo Compartment
Fire Detection Instruments”, dated April 1, 1985.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C2d

ED Decision 2003/10/RM (applicable from 24.10.2003)

Airspeed Instruments

1 Applicability

This ETSO gives the requirements which new models of airspeed instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8019 ,Airspeed
Instruments”, dated March 30, 1981.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C3d

ED Decision 2003/10/RM (applicable from 24.10.2003)

Turn and Slip Instruments

1 Applicability

This ETSO gives the requirements which new models of turn and slip instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) 8004 ,Turn and Slip
Instruments”, dated September 1975.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C4c

ED Decision 2003/10/RM (applicable from 24.10.2003)
Bank and Pitch Instruments
Applicability

This ETSO gives the requirements which bank and pitch instruments that are manufacturedon
or after the date of this ETSO must meet in order to be identified with the applicable ETSO
marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS-396B, ,,Bank
and Pitch Instruments”, dated July 15, 1958, asamended and supplemented by this
ETSO:

(i) Conformance with the following paragraphs of AS-396B is not required: 3.1;
3.1.2;3.2; 4.3.5.

(i)  Substitute the following for paragraph 7. of AS-396B : ,Performance tests:
The following tests in addition to any other deemed necessary by the
manufacturer, shall be the basis for determining compliance with the
performance requirements of this standard.”

3.1.2 Environmental Standard
As specified in SAE document: AS-396B.

3.1.3 Computer Software

None
3.2 Specific
None
Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

In addition the following information shall be legibly and permanently marked on the
equipment: Nominal power input rating (electrical voltage and frequency, vacuum or air
pressure).

4.2  Specific

None.
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5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C5e

ED Decision 2003/10/RM (applicable from 24.10.2003)
Direction Instrument, Non-magnetic (Gyroscopically Stabilized)
1 Applicability

This ETSO gives the requirements which new models of direction instruments, non-magnetic
(gyroscopically stabilized) that are manufactured on or after the date of this ETSO must meet in
order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 8021
,Direction Instrument, Non-Magnetic (Gyroscopically Stabilized)”, dated March 16,
1981.

3.1.2 Environmental Standard

See CE-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C6d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Direction Instrument, Magnetic (Gyroscopically Stabilized)
1 Applicability

This ETSO gives the requirements which new models of direction instruments, magnetic
(gyroscopically stabilized) that are manufactured on or after the date of this ETSO must meet in
order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS-8013,
,Direction Instrument, Magnetic (Gyroscopically Stabilized)“, dated June 1983.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2

3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C7d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Direction Instrument, Magnetic Non-stabilized Type (Magnetic Compass)
Applicability

This ETSO gives the requirements which new models of direction instruments, magnetic non-
stabilized type (magnetic compass) that are manufactured on or after the date of this ETSO
must meet in order to be identified with the applicable ETSO marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 398A
,Direction Instrument, Magnetic Non-Stabilized Type (Magnetic Compass)“, dated
July 15, 1958 ,reaffirmed October 1984“ (if TSO) except as amended and
supplemented by this ETSO:

(i) Conformance with the following paragraphsof AS 398A is not required: 3.1;
3.1.1;3.1.2; 3.2.

(i)  Substitute the following for paragraph 7 of AS 398A:

»Performance tests: the following tests in addition to any others deemed
necessary by the manufacturers, shall be the basis for determining
compliance with the performance requirements of this standard.”

3.1.2 Environmental Standard
The environmental conditions and test procedures in SAE AS 398A are to be used.

3.1.3 Computer Software

None
3.2 Specific
None
Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A.
4.2  Specific
None.

Availability of Referenced Document
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See CS-ETSO Subpart A paragraph 3.
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ETSO-C8d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Vertical Velocity Instrument (Rate-of-Climb)
1 Applicability

This ETSO gives the requirements which new models of vertical velocity instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 8016
,Vertical Velocity Instruments (Rate-of-climb)“, reaffirmed October 1984.

3.1.2 Environmental Standard

See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C9c

1 Applicability

ED Decision 2003/10/RM (applicable from 24.10.2003)

Automatic Pilots

This ETSO gives the requirements which new models of vertical velocity instruments that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 Basic

3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 402A
,2Automatic Pilots”, dated February 1, 1959 as amended and supplemented by this

ETSO.
(1)

()

Exceptions

(i) Conformance with the following paragraph of SAE AS 402A is not
required: 3.1, 3.1.1, 3.1.2, 3.2.

(i)  Substitute the following for section 7 of SAE AS 402A:

“Performance tests: The following tests, in addition to any others deemed
necessary by the manufacturer, shall be the basis for determining
compliance with the performance requirements of this standard.”

Additions

In addition to the means of indication specified in paragraph 4.3 of SAE AS
402A, the following shall be included:

(i) Power malfunction indication. Means shall be provided to indicate
readily to the pilot in a positive manner when each phase of the
primary power (voltage and/or current) to the automatic pilot is not
adequate for safe operation.

(i)  Airborne navigation reference indication. A visual means shall be
provided toindicate readily to the pilot in a positive manner when the
automatic pilot is not engaged to the airborne navigation reference.

3.1.2 Environmental Standard

As indicated in SAE AS 402A.

3.1.3 Computer Software

None
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3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.

ETSO-C10b

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Altimeter, Pressure Actuated, Sensitive Type
1 Applicability

This ETSO givesthe requirements which altimeters pressure actuated that are manufacturedon
or after the date of this ETSO must meet in order to be identified with the applicable ETSO
marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 392C,
,Altimeter, Pressure Actuated Sensitive Type“, revision date February, 1959 with
the following exceptions, and as amended and supplemented by this ETSO:

Exceptions

(i) The following specifically numbered paragraphsin AS 392C do not concern
minimum performance and therefore are not essential to compliance with
this paragraph: 3.1, 3.1.1, 3.1.2, 3.2, 3.2(a)(b)(c)(d)(e)(f).

(i)  Inlieu of Section 7. in AS 392C, it is a requirement that the altimeters
covered by this section be capable of successfully passing the test in
paragraphs 7.1 through 7.5 and an External Case Pressure Test which is as
follows:

External Case Pressure Test The static pressure source of the instrument
shall be sealed when an ambient temperature of 25°C and an ambient
pressure of 29.92 inches (absolute) of mercury have been achieved. The
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ambient pressure shall then be increased at a rate of 20 inches of mercury
in two seconds to 50 inches (absolute) of mercury and held at that pressure
for three minutes. There shall be no adverse effect on the instrument or its
accuracy.

(iii)  The ,Reference Section” under Table Il of AS 392C is not applicable.
3.1.2 Computer Software
None
3.2 Specific
None
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A Paragraph 1.2. In addition, the maximum
altitude for which altimeter is qualified to operate shall be legibly and permanently

marked.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C14b

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Fabric, Intermediate Grade
1 Applicability
This ETSO gives the requirements which new models of aircraft fabric, intermediate grade that

is manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forthin the SAE Aerospace Material Specification (AMS) 3804c ,,Cloth
Airplane Cotton Mercerized 65lb (290N) Breaking Strength”, datedJanuary 1, 1984
as amended and supplemented by this ETSO:

Exceptions:

(i) Delete from paragraph 2 of SAE AMS 3804c the following: ,the latest issue
of Aerospace Material Specification (AMS) shall apply.”

(i)  Compliance with paragraphs 4.2.2.1,5.2.4, and 8.3 of SAEAMS 3804c is not
required.

Additions:

(i) Paragraph 1.1 of SAEAMS 3804c shall read as follows: Form: This
specification covers one strength and one weave of mercerized cotton cloth
known as ,,airplane cloth”. However, synthetic fabric material, in particular
polyester in the greige condition, also may be identified and used as
,airplane cloth” if the fabric is shown to have certain equivalent properties
as cotton cloth.

(i)  Paragraph 1.2 of SAEAMS 3804c shall read as follows: Application. Aircraft
with wing loading less than 9 pounds per square foot (psf) and never-exceed
speeds 160 miles per hour (mph). Primarily for the external covering of
aircraft surfaces, such as wings, fuselage, ailerons, elevatorsand other airfoil
surfaces.

(iii)  Replace the word cotton with cotton cloth in paragraph 3.1.1 of SAE AMS
3804c.

(iv)  Paragraph3.1.2 of SAEAMS 3804c shall read as follows: Yarn: The cloth shall
be woven from 2-ply combed cotton yarn or synthetic continuous filament
yarn.
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(v)

(vi)

(vii)

(viii)

Paragraph 3.1.4 of SAEAMS 3804c shall read as follows: Finishing: The cloth
shall be uniformly finished in accordance with the best practice for high
grade airplane cloth. Finishing of cotton cloth shall consist of washing,
framing and calendaring. The calendaring shall be sufficient to lay any nap
present and shall provide a smooth even surface. Nap may be removed by
singeing. Synthetic cloth shall remain unfinished (greige).

In addition to the requirements of paragraphs 3.2.1, 3.2.2 and 3.2.5 of
SAEAMS 3804c, include the following after each title: (cotton cloth only).

The first sentence of paragraphs 3.3 of SAEAMS 3804c, shall read as follows:
Quality: The cotton fibers and synthetic filament shall be evenly spun into
yarns of proper and uniform yarn count, twist and diameter to produce the
texture and weight required.

In addition to the requirements of paragraphs 4.6.1, 4.6.2 and 5.2.2 of
SAEAMS 3804c, replace reference to AMS 3804c with ETSO-C14b.

3.2 Specific
None.
4 Marking
4.1 General
Requirements for marking are specified in paragraph 5.1 of SAE AMS 3804c.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C15d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Fabric, Grade A
1 Applicability

This ETSO gives the requirements which new models of aircraft fabric, grade A that is
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Material Specification (AMS) 3806d
,,Cloth Airplane Cotton Mercerized 80lb (355N) Breaking Strength®, [dated April 15,
1980] as amended and supplemented by this ETSO:

Exceptions:

(i) Delete from paragraph 2 of SAE AMS 3806d the following: ,the latest issue
of Aerospace Material Specification (AMS) shall apply.”

(i)  Compliance with paragraphs4.2.2.1,5.2.4, and 8.3 of SAEAMS 3806d is not
required.

Additions:

(i) Paragraph 1.1 of SAEAMS 3806d shall read as follows: Form: This
specification covers one strength and one weave of mercerized cotton cloth
known as ,,airplane cloth”. However, synthetic fabric material, in particular
polyester in the greige condition, also may be identified and used as
,airplane cloth” if the fabric is shown to have certain equivalent properties
as cotton cloth.

(i)  Paragraph 1.2 of SAEAMS 3806d shall read as follows: Application. Aircraft
with wing loading less than 9 pounds per square foot (psf) and never-exceed
speeds 160 miles per hour (mph) or greater. Primarily for the external
covering of aircraft surfaces, such as wings, fuselage, ailerons, elevatorsand
other airfoil surfaces.

(iii)  Replace the word cotton with cotton cloth in paragraph 3.1.1 of SAE AMS
3806d.

(iv)  Paragraph3.1.2 of SAEAMS 3806d shall read as follows: Yarn: The cloth shall
be woven from 2-ply combed cotton yarn or synthetic continuous filament
yarn.
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(v)

(vi)
(vii)
(viii)
3.2 Specific
None.
4 Marking
4.1 General

Paragraph 3.1.4 of SAEAMS 3806d shall read as follows: Finishing: The cloth
shall be uniformly finished in accordance with the best practice for high
grade airplane cloth. Finishing of cotton cloth shall consist of washing,
framing and calendaring. The calendaring shall be sufficient to lay any nap
present and shall provide a smooth even surface. Nap may be removed by
singeing. Synthetic cloth shall remain unfinished (greige).

In addition to the requirements of paragraphs 3.2.1, 3.2.2 and 3.2.6 of
SAEAMS 3806d, include the following after each title: (cotton cloth only).

The first sentence of paragraphs 3.3 of SAEAMS 3806d, shall read as follows:

Quality: The cotton fibers and synthetic filament shall be evenly spun into
yarns of proper and uniform yarn count, twist and diameter to produce the
texture and weight required.

In addition to the requirements of paragraph 4.6.1, 4.6.2, 5.1 and 5.2.2 of
SAEAMS 3806d, replace reference to AMS 3806d with ETSO-C15d.

Requirements for marking are specified in paragraph 5.1 of SAE AMS 3806[d].

4.2  Specific

None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C16

ED Decision 2003/10/RM (applicable from 24.10.2003)
Airspeed Tubes (Electrically Heated)
1 Applicability

This ETSO gives the requirements which airspeed tubes (electrically heated) that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the SAE Aerospace Standard (AS) document: AS 393
,Airspeed Tubes (electrically heated)”, dated January 12, 1947.

3.1.2 Environmental Standard
As indicated in SAE 393 document.

3.1.3 Computer Software

None
3.2 Specific
None
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C20

ED Decision 2003/10/RM (applicable from 24.10.2003)

Combustion Heaters

1 Applicability

This ETSO gives the requirements which combustion heaters that are manufactured on or after
the date of this ETSO, must meet in order to be identified with the applicable ETSO marking.

2 Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO Subpart A.
Specific

None.

3 Technical Conditions

3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the Society of Automotive Engineers, Inc., (SAE) Aerospace
Standard AS 143B ,HEATERS, AIRPLANE, INTERNAL COMBUSTION HEAT
EXCHANGER TYPE”, issued January 11, 1943, revised January 1949.
3.1.2 Environmental Standard
Asindicated in AS 143B.
3.1.3 Computer Software
None
3.2 Specific
None
4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C21b

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Turnbuckle Assemblies and/or Turnbuckle Safetying Devices

1 Applicability

This ETSO gives the requirements which new models of aircraft turnbuckle assemblies and/or
turnbuckle safetying devices that are manufactured on or after the date of this ETSO must meet
in order to be identified with the applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 Basic

3.1.1 Minimum Performance Standard

Standards set forth in Sections 3 and 4 of Military Specifications MIL-T-5685A,
dated April 6, 1950 with the additional tests, when applicable, listed below and as
amended and supplemented by this ETSO:

Tests The following tests, when applicable, are required in addition to those set
forth in MIL-T-5685A, and shall be conducted to substantiate the strength and
reliability of special turnbuckle assemblies and/or safetying devices. A minimum of
six samples each shall be used in conducting the tests for torsion, tension, fatigue
(tensile), and fatigue (torsion).

(i)

(ii)

(iii)

Torsion. At least one sample of eachsize turnbuckle assembly and safetying
device shall be tested in torsion to determine that the torque necessary to
overcome the turnbuckle thread friction and break the safetying device is
equal to or greater thanthat required when the conventional safety wire is
used in accordance with the safetying procedure recommended in Civil
Aeronautics Manual 4b.329-2.

Tension. At least one sample of each size turnbuckle and safetying device
assembly shall be tested to determine that the turbuckle assembly (including
safetying device) will not fail at any tensile load under the maximum
(ultimate) tensile strength for which the comparable standard MIL or NAS
turnbuckle is rated. For this test, the sample shall consist of the turnbuckle
assembly (including safetying device) with a two (2) foot length of cable
appropriately attached to each terminal (end) of the turnbuckle. In making
the determination, the sample shall be tested for tensile strength in
accordance with Federal Test Method Std. N° 151.3. If the sample does not
fail under the specified maximum load, it need not be tested further to
destruction.

Vibration. At least one sample of each of 3 representative sizes of turnbuckle
assemblies, i.e., the smallest, the largest, and an intermediate size, shall be
vibrated to determine that the lock wire, or other safetying device which
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(iv)

(vi)

3.2 Specific
None
4 Marking
4.1 General

relies upon spring action or clamping to safety the turnbuckle, can be
depended upon not to jump out of place or otherwise lose its safetying
properties, under vibratory conditions apt to be encountered in aircraft
service. Itis suggested that a cable tension load equal to 25 percent of rated
ultimate cable strength and a frequency of 3600 cpm with an overall
amplitude of 1/8 inch (parallel to the axis of the hole through the barrel) for
25 hours, be used for this determination.

Fatigue (Tensile). At least one sample of each size turnbuckle assembly shall
be given a repeated load test, in which a load equal to 2/3 the ultimate
tensile strength requirement is applied repeatedly in tension for 300
applications of the load without failure of any component part. For this test,
the sample shall consist of the turnbuckle assembly (including safetying
device) with a two (2) foot length of cable appropriately attached to each
terminal (end) of the turnbuckle.

Fatigue (Bending). The safety wire used in the conventional lock wire
safetying procedure recommendedin CAM 4b.329-2 is not considered to be
re-usable. If the safety device used with the special aircraft turnbuckle
assembly is to be considered re-usable, at least three (3) samples of the
shortest formed non-standard safety wire (or other finished safetying
device) shall be tested by alternate fastening and unfastening of the wire (or
other safetying device), to determine that the device will not break after
repeated applications of the bending loads involved. 200 on and off cycles,
simulating rough treatment apt to be experienced during maintenance
should substantiate a reasonable service life. It is felt that the shortest safety
wire (or other safetying device) will be subjected to the greatest bending
stresses. However, if the stresses may be greaterin a longer wire (or other
safetying device) intended for a larger size turnbuckle, the larger size
turnbuckle and the longer wire (or other safetying device) shall be used for
this test.

Fatigue (Torsion). At least one sample of each size turnbuckle assembly
and/or safetying device shall be given a repeated load test in which a load
equal to 2/3 the torque (determined in test No 1 above) required to
overcome the turnbuckle thread friction and break the conventional safety
wire (CAM 4b.329-2) is applied in torsion first in one direction and then
reversed for 3000 complete cycles of reversal without failure of any
component part.

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

4.2  Specific

None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C22g

1 Applicability

ED Decision 2003/10/RM (applicable from 24.10.2003)

Safety Belts

This ETSO gives the requirements that safety belts which are manufactured on or after the date
of this ETSO, must meet in order to be identified with the applicable ETSO marking.

2 Procedures

2.1 General

Applicable procedures are detailed in CS-ETSO Subpart A.

2.2 Specific

None.

3 Technical Conditions

3.1 General

3.1.1 Minimum Performance Standard

Standards set forth in Society of Automotive Engineers, Inc. (SAE) Aerospace
Standard (AS) Document No. AS 8043, , Torso Restraint Systems,” dated March
1986, with the exceptions and revisions covered in subparagraphs 3.1.1.(3) and
3.1.1.(4) of this ETSO. Through these exceptions and additions, this ETSO only uses
those paragraphs of SAE AS 8043 applicable to the pelvic restraint (seat belt)
portion of the torso restraint system.

(1)

()

Exceptions.

(i)

(ii)

Wherever SAE AS 8043 refers to torso restraint system(s) or pelvic
restraint it shall be considered to be applicable to safety-belt restraint
system(s).

The information contained in Sections 1., 2.1, 2.3, and 2.9 of SAE AS
8043 is not relevant to safety belt restraint systems and shall be
disregarded.

Compliance with Sections 3.2, 3.2.2, 3.8, 5.9, 6.1, 6.1.2, 8.9, 9.3 and
9.4 of SAE AS 8043 is not required.

Disregard references to breaking strength of upper torso restraint
webbing and attachment hardware specified in Sections 4.2, 4.4, and
5.3 of SAE AS 8043 respectively.

Additions.

(i)

The definition in Section 2.2 of SAE AS 8043 shall read as follows:
Safety Belt Restraint System: Consists of any webbing or similar device
including all buckles or other fasteners, and all integral hardware
designed torestrain movement of the pelvis, commonly referredtoas
a lap belt or safety belt.

The requirements of Section 3.2.1 of SAE AS 8043 shall read as follows:
Safety Belt Restraint System: A safety belt restraint system shall
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(3)

(4)

4 Marking
4.1 General

(iii)

provide pelvic restraint and shall not incorporate emergency locking
retractors (inertia reels).

Section 9.1 of SAE AS 8043 is revised and shall read as follows:
Installation: All components of three seat belt restraint systems shall
be tested using a rigid test block, as shown in Figures 2 and 3, or a
modified test block incorporating only the first 6 inches of the test
block shown in Figure 3, or the equivalent, using the procedures in
paragraph 9.2, asappropriate. Install the seat belt restraint system on
the test block, as shown in Figure 2 and adjust to a length of 1220-
1270 mm (48-50 inches), or as near as possible. An automatic locking
retractor should be locked at the start of the test with a force on the
webbing just sufficient to keep the retractor locked.

Environmental Standards. SAE AS 8043 incorporates as reference the
following environmental standards, for which a more recent version of these
standards may be substituted, if approved by the Agency.

(i)

(ii)
(iii)

American Society for Testing Materials (ASTM) G23-81, Standard
Practice for Operating Light-Exposure Apparatus (Carbon-Arc Type)
With and Without Water for Exposure of Nonmetallic Materials.

ASTM B117-73, Standard Method of Salt Spray (Fog) Testing.

ASTM D756-78, Standard Practice for Determination of Weight and
Shape Changes of Plastics Under Accelerated Service Conditions.

Test Methods. SAE AS 8043 incorporates as a reference the following test
standards, for which a more recent version of these standards may be
substituted, if approved by the Agency.

(i)

(ii)
(iiif)
(iv)

American Association of Textile Chemist and Colorists (AATCC)
Standard Test Method 8- 1981, Colorfastness to Crocking.

AATCC Standard Test Method 107-1981, Colorfastness to Water.
Federal Test Method Standard 191, Method 5906.
AATCC Chart for Measuring Transference of Color.

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.

4.2  Specific

None.

5 Availability of Referenced Document

1. See CS-ETSO Subpart A paragraph 3.

2. Copies of AATCC 8-1981 and 107-1981 may be purchased from the American Association of
Textile Chemists and Colorists, PO Box 12215, Research Triangle Park, NC 27709, USA.

3. Copies of Federal Test Method Standard 191 Method 5906 may be purchased from the
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120, USA.
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ETSO-C23d

ED Decision 2003/10/RM (applicable from 24.10.2003)
Personnel Parachute Assemblies
1 Applicability

This ETSO gives the requirements which personnel parachutes assemblies that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the Society of Automotive Engineers, Inc., (SAE) Aerospace
Standard (AS) Document: AS 8015B ,Parachute Assemblies and Components,
Personnel”, dated July 7, 1992.

3.1.2 Environmental Standard None.

3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking

4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.

Powered by EASA eRules Page 40 of 398| Nov 2018


http://easa.europa.eu/

Easy Access Rules for European Technical Standard SUBPART B — LIST OF ETSOs
X E AS A Orders (CS-ETSO) (Initial issue) ETSO-C25a

ETSO-C25a

4

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Seats and Berths (Type | Transport 6g Forward Load)
Applicability

This ETSO gives the requirements which seats, used in transport category aircraft for which an
application for type certificate was made prior to March 5, 1952, that are manufactured on or
after the date of this ETSO must meet in order to be identified with the applicable ETSO marking.

Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
Technical Conditions

3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in National Aircraft Standard Specification 806, revised January
1, 1956, as amended and supplemented by this ETSO:

Exceptions

(i) The ultimate loads corresponding to the aircraft reduced weight gust load
factor or the airplane designer’s special requirements may exceed the
ultimate down loads for Type | seats specified in subparagraph4.1.2 of NAS
806. For the purpose of this order, in order to provide for such loading
conditions, the ultimate down loads specified in table 1 of 4.1.2 for Type |
seats shall be 1,000 pounds (6g) instead of 765 pounds.

(i)  Toinsure that pilot and copilot seats will provide for the rearwards loads
resulting from the application of pilot forces to the flight controls, such seats
shall withstand a rearward load of 450 pounds. The load shall be applied 8
inches above the intersection of the seat back with the seat bottom.

(iii)  The weight of the seat or berth times the appropriate ,,g“ value shall be
added to the design ultimate load specified in subdivision (i) and in
subparagraph 4.1.2 of NAS 806.

(iv)  For the purpose of this order, 4.3(c) of NAS 806 should read: ,that the
structure is capable of supporting without failure for atleast 3 seconds the
ultimate loads specified in this order when applied separately.”

3.1.2 Environmental Standard None.

3.1.3 Computer Software

None
3.2 Specific
None.
Marking
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4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C26¢

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Wheels and Wheel-Brake Assemblies
(CS-23, -27 and -29 aircraft)

1 Applicability

This ETSO gives the requirements which aircraft wheels and wheel-brake assemblies for CS-23,
CS-27 and CS-29 aircraft that are manufactured on or after the date of this ETSO must meetin
order to be identified with applicable ETSO marking. The requirements which transport
aeroplane wheels and wheel-brake assemblies (CS-25 aircraft) must meet are contained in
ETSO-C135.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the appendix 1 to this ETSO.

Where applicable, instead of the referenced FAA documents/paragraph the
corresponding Part, CS or ETSO document/paragraph shall be used, when

available.
3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph1.2. Inaddition, the wheels must be
legibly and permanently marked with the size of the wheel.

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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APPENDIX 1 TO ETSO-C26C — FEDERAL AVIATION ADMINISTRATION STANDARD
FOR AIRCRAFT WHEELS AND WHEEL-BRAKE ASSEMBLIES DATED MAY 18, 1984

1. Purpose.

ED Decision 2003/10/RM

This document contains minimum performance standards for aircraft landing wheels and
wheel-brake assemblies.

2. Design and Construction.

(a) Design.

(1)

(2)

(3)

(4)

(5)

Lubricant retainers. Lubricant retainers must retain the lubricant under all
operating conditions, prevent the lubricant from reaching braking surfaces, and
prevent foreign matter from entering the bearings.

Removable flanges. All removable flanges must be assembled onto the wheel in a
manner that will prevent the removable flange and retaining device from leaving
the wheel if a tire should deflate while the wheel is rolling.

Adjustment. When necessary to assure safe performance, the brake mechanism
must be equipped with suitable adjustment devices.

Water seal. Wheels intended for use on amphibious aircraft must be sealed to
prevent entrance of water into the wheel bearings or other portions of the wheel
or brake, unless the design is such that brake action and service life will not be
impaired by the presence of sea water or fresh water.

Explosion prevention. Unless determined to be unnecessary, means must be
provided to minimize the probability of wheel and tire explosions which result from
elevated brake temperatures.

(b)  Construction.

(1)

()

Castings. Castings must be of high quality, clean, sound and free from blowholes,
porosity, or surface defects caused by inclusions, except that loose sand or
entrapped gases may be allowed when the serviceability of the casting has not
been impaired.

Forgings. Forgings must be of uniform condition and free from blisters, fins, folds,
seams, laps, cracks, segregation, and other defects. If strength and serviceability
are not impaired, imperfections may be removed.

Rim surfaces. For wheels designed for use with a tire and inner tube combination,
the surface of the rim between bead seats must be free from defects which would
be injurious to the inner tube while mounting the tire or while in service.

Rim joints. For wheels designed for use with a tire and inner tube combination,
joints in the rim surface and joints between rim surfaces and demountable flanges
must be smooth, close fitting, and noninjurious to the inner tube while mounting
the tire or while in service.

Rivets and bolts. When rivets are used, they must be well beaded over, and rivets
and bolts coming in contact with the casing or tube must be smooth enough not to
damage the tube or casing during normal operation.
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(6) Boltsand studs. When bolts and studs are used for fastening together sections of
a wheel, the length of the threads for the nut extending into and bearing against
the sections must be held to a minimum and there must be sufficient unthreaded
bearing area to carry the required load.

(7)  Steel parts. All steel parts, except braking surfaces and those parts fabricated from
corrosion- resistant steel must be cadmium plated or zinc plated or have equivalent
protection from corrosion.

(8)  Aluminium parts. All aluminium alloy parts must be anodized or have equivalent
protection from corrosion. This protection must include protection for fuse plug
holes, valve stem holes, and other passages.

(9) Magnesium parts. All magnesium alloy parts must receive a suitable dichromate
treatment or have equivalent protection from corrosion. This protection must
include protection for fuse plug holes, valve stem holes, and other passages.

(10) Bearing and braking surfaces. The bearing and braking surfaces must be protected
during the application of finish to the wheels and brakes.

(11) Fatigue. The construction of the wheel must take into account techniques used to
improve fatigue resistance of critical areas of the wheaels.

3. Rating.
(a)  Each wheel design must be rated for the following:

(1) S=Maximumstaticload in pounds (ref. FAR §§ 23.731(b), 27.731(b), and 29.731(b)
of Title 14 Chapter 1).

(2) L=Maximum limit load in pounds (ref. FAR §§ 23.731(c), 27.731(c), and 29.731(c)
of Title 14 Chapter 1).

(b)  Each wheel-brake assembly design must be rated for the following:

(1) KEp. = Kinetic energy capacity in foot-pounds per wheel-brake assembly at the
design landing rate of absorption.

4, Qualification Tests

The aircraft wheels and wheel-brake assemblies required by the TSO must be tested as follows
and the test data included in the applicant’s test report required by the TSO.

4.1 Wheel tests. To establish the S and L ratings for a wheel, test a standard sample in
accordance with the following radial, combined, and static load tests:

(a) Maximum radial load test. Test the wheel for yield and ultimate loads as follows:

(1) Test method. Mount the wheel with a suitable tire of proper fit installed, on
its axle, and position it against a flat nondeflecting surface. The wheel axle
must have the same angular orientation to the nondeflecting surface that it
will have to the runway when it is mounted on the aircraft and is under the
maximum limit load. Inflate the tire to the pressure recommended for the S
load with air or water. If water inflation is used, water must be bled off to
obtain the same tire deflection that would result if air inflation were used.
Water pressure may not exceed the pressure which would develop if air
inflation were used and the tire deflected to its maximum extent. Load the
wheel through its axle perpendicular to the flat nondeflecting surface.
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(2)

(3)

(4)

Deflection readings must be taken at suitable points to indicate deflection
and permanent set of the wheel rim at the bead seat.

Yield load. Apply to the wheel a load not less than 1.15 times the maximum
radial limit load, determined under FAR §§ 23.471 through 23.511, or FAR
§§ 27.471 through 27.505, or FAR §§ 29.471 through 29.511 of Title 14
Chapter 1, as appropriate. Apply the load with the wheel positioned against
the nondeflecting surface, and the valve hole positioned at 90 degrees with
respect tothe line betweenthe center of the wheel and the point of contact,
then with the valve hole positioned at 180 degrees, 270 degrees, and 0
degrees from the nondeflecting surface. The 90 degree increments must be
altered to other positions if the other positions are more critical. Three
successive loadings at the 0 degree position may not cause permanent set
increments of increasing magnitude. The permanent set increment caused
by the last loading at the 0 degree position may not exceed 5 percent of the
deflection caused by that loading or 0.005 inches, whichever is greater. The
bearing cups, cones, and rollers used in operation must be used for these
loadings. There must be no yielding of the wheel such as would result in
loose bearing cups, air, or water leakage through the wheel or past the
wheel seal, or interference in any critical areas.

Ultimate load. Apply to the wheel a load not less than 2 times the maximum
radial limit load for castings and 1.5 times the maximum radial limit load for
forgings, determined under FAR §§ 23.471 through 23.511, or FAR §§ 27.471
through 27.505 or FAR §§ 29.471 through 29.511 of Title 14 Chapter 1, as
appropriate. Apply the load with the same wheel positioned against the
nondeflecting surface and the valve hole positioned at 0 degrees with
respect tothe line between the center of the wheel and the point of contact.
The wheel must be able to support the load without failure for at least 3
seconds. The bearing cones may be replaced with conical bushings, but the
cups used in operation must be used for this loading. If, at a point of loading
during the test, it is shown that the tire will not successfully maintain
pressure or if bottoming of the tire on the nondeflecting surface occurs, the
tire pressure may be increased to no more than 2 times the rated inflation
pressure. If bottoming of the tire continues to occur with this increased
pressure, a loading block which fits between the rim flanges and simulates
the load transfer of the inflated tire may be used. The arc of wheel supported
by the loading block must be no greater than 60 degrees.

If the radial limit load in paragraph 4.1(b) is equal to or greater than the
maximum radial limit in paragraphs 4.1(a)(2) and (3), the test specified in
paragraph 4.1(a)(2) and (3) may be omitted.

Combined radial and side load test. Test the wheel for the yield and ultimate loads
as follows:

(1)

Test method. Mount the wheel, with a suitable tire of proper fit installed, on
its axle, and position it against a flat nondeflecting surface. The wheel axle
must have the same angular orientation to the nondeflecting surface that it
will have to the runway when it is mounted on the aircraft and is under the
combined radial and side load. Inflate the tire tothe pressure recommended
for the maximum static load with air or water. If water inflation is used, the
water must be bled off to obtain the same tire deflection that would result
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()

(3)

if airinflation were used. Water pressure may not exceed the pressure which
would develop if air inflation were used and the tire deflected to its
maximum extent. For the radial load component, load the wheel throughiits
axle perpendicular to the flat nondeflecting surface. For the side load
component, loadthe wheelthrough its axle parallel to the flat nondeflecting
surface. The side load reaction must arise from the friction of the tire or the
loading block on the nondeflecting surface. Apply the two loads
simultaneously, increasing them either continuously or in increments no
larger than 10 percent of the loads to be applied. Alternatively, a resultant
load equivalent to the radial and side loads may be applied to the axle.
Deflection readings must be taken at suitable points to indicate deflection
and permanent set of the wheel rim at the bead seat.

Yield load. Apply to the wheel radialand side loads not less than 1.15 times
the respective ground loads determined under FAR §§ 23.485, 23.497, and
23.499, or FAR §§ 27.485 and 27.497, or FAR §§ 29.485 and 29.497 of Title
14 Chapter 1, as appropriate. Apply these loads with the wheels positioned
against the nondeflecting surface and the valve hole positioned at 90
degrees with respect to the line between the center of the wheel and the
point of contact, then with valve hole positioned at 180 degrees, 270
degrees, and 0 degrees from the nondeflecting surface. The 90 degree
increments must be altered to other positions if the other positions are more
critical. Three successive loadings at the O degree positions may not cause
permanent set increments of increasing magnitude. The permanent set
increment caused by the last loading at the O degree position may not
exceed 5 percent of the deflection caused by that loading, or 0.005 inches,
whichever is greater. The bearing cups, cones, and rollers used in operation
must be used in this test. There must be no yielding of the wheel such as
would result in loose bearing cups, air or water leakage through the wheel
or past the wheel seal, or interference in any critical areas. A tire and tube
may be used when testing a tubeless wheel only when it has been
demonstrated that pressure will be lost due to the inability of a tire bead to
remain properly positioned under the load. The wheel must be tested for
the most critical inboard and outboard side loads.

Ultimate loads. Apply tothe wheel radial and side load not less than 2 times
for castings and 1.5 times for forgings the respective ground loads
determined under FAR §§ 23.485, 23.497, and 23.499, or FAR §§ 27.485and
27.497, or FAR §§ 29.485 and 29.497 of Title 14 Chapter 1 as appropriate.
Apply these loads withthe same wheel positioned against the nondeflecting
surface and the valve hole positioned at 0 degreeswithrespect tothe center
of the wheel and the point of contact. The wheel must be able to support
the load without failure for at least 3 seconds. The bearing cones may be
replaced with conical bushings, but the cups used in operation must be used
for this loading. If, at a point of loading during the test, it is shown that the
tire will not successfully maintain pressure or if bottoming of the tire on the
nondeflecting surface occurs, the tire pressure may be increased tono more
than 2 times the rated inflated pressure. If bottoming of the tire continues
to occur with this increased pressure, aloading block which fits between the
rim flanges and simulates the load transfer of the inflated tire may be used.
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The arc of wheel supported by the loading block must be no greaterthan 60
degrees.

(c) Maximum static load test. Test the wheel for the maximum static load test as
follows:

(1) Testmethod. Mount the wheel, with a suitable tire of proper fit installed, on
its axle, and position it against a flat nondeflecting surface or a flywheel. The
wheel axle must have the same angular orientation to the load surface that
it will have to the runway when it is mounted on the aircraft and is under
the maximum staticload. Inflate the tire to the pressure recommended for
the maximum static load ,,S“. The radial load must he applied to the wheel
through the axle and perpendicular to the load surface. The side load, when
required, must be applied through the wheel axle and parallel to the load
surface. For the side load, the wheel axle must be rotated or yawed to the
angle which will produce a side load component equal to 0.15,,S“ while the
wheel is being roll tested.

(2)  Roll test. The wheel must be tested under the loads and for the distance
shown in Table I. At the end of the test there must be no crackson the wheel
and no leakage through the wheel or past the wheel seal, and the bearing
cups may not be loosened in the hub.

TABLE |
Category of Aircraft Load Conditions Roll Distance (miles)
Part23 Maximumstatic load, ,,S“ 1000
Parts 27and29 Maximumstatic load, ,,S“ 250

(3) Reserved TABLE Il - Reserved
(d)  Pressure test. Pressure test the wheel in accordance with the following:

(1)  Overpressure test. The wheel must be hydrostatically tested to withstand
without failure for at least 3 seconds application of an overpressure factor
not less than 3.5 for Part 23 airplanes, and 3.0 for rotorcraft, timesthe rated
inflation pressure determined by the applicant.

(2)  Diffusion test. The tubeless tire and wheel assembly must hold the rated
inflation pressure for 24 hours with no greater pressure drop than 5 percent.
This test must be performed after the tire growth has stabilized.

4.2  Wheel-brake assembly test. A sample of a wheel-brake assembly design, with a suitable
tire of proper fit installed, must meet the following tests to qualify the design for its
kinetic energy ratings. The wheel of a wheel-brake assembly must be separately tested
under paragraph 4.1. The wheel-brake assembly must be tested with the operating
medium specified by the manufacturer.

(a) Dynamictorque tests. Test the wheel-brake assembly on the suitable inertial brake
testing machine in accordance with the following:

(1)  Speed and weight values. For airplanes, select either Method | or Method Il
below to calculate the kinetic energy level which a single wheel and wheel-
brake assembly will be required to absorb. For rotorcraft, use Method I.

(i) Method I. Calculate the kinetic energy level to be used in the brake
testing machine by using the equation:
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TABLE Il

_ 0.0443WV?
- N

where:
KE = Kinetic energy per wheel-brake assembly (ft.-Ibs.);
= Design landing weight (lbs.);

V = Aircraft speedin knots. V must be not less than Vg the poweroff
stalling speed of the aircraft at sea level, at the design landing
weight, and the landing configuration.;

N = Number of wheels with brakes. For rotorcraft, the
manufacturer must calculate the most critical combination of
takeoff weight and brake application speed to be used in the
above equation.

(i)  Method Il. The speed and weight values may be determined by other
equations based on rational analysis of the sequence of events
expected to occur during an accelerate-stop condition or an
operational landing at maximum landing weight. The analysis must
include rational or conservative valves for braking coefficients of
friction between the tire and runway, aerodynamic drag, propeller
drag, powerplant forward thrust, and, if critical, loss of drag credit for
the most adverse single engine or propeller due to malfunction. Do
not consider the decelerating effects of propeller reverse pitch, drag
parachutes, and powerplant thrust reversers.

(2)  Testrequirements. The wheel-brake assembly must bring the inertial testing
machine to a stop at the average deceleration, and for the number of
repetitions specified in Table Il without failure, impairment of operation, or
replacement of parts except as permitted in paragraph 4.2(a)(3).

Category of Aircraft

Parts 23

Parts 27and29

(b)

KEpi: 100 design landing stops ata deceleration selected by manufacturer but
notless than10 ft/sec.?

REpi: 20 design landing stops at a deceleration selected by manufacturer but not
less than 6 ft./sec.?

(3) General Conditions.

(i) During landing stop tests (KEp.), one change of brake lining is
permissible. The remainder of the brake assembly parts must
withstand the 100 KEp, stops without failure or impairment of
operations.

Brake structuraltorque test. Apply load Sand a torque load specified in paragraphs
4.2(b)(1) or (2), as applicable, for at lest 3 seconds. Rotation of the wheel must be
resisted by a reaction force transmitted through the brake or brakes by an
application of atleast maximum brake line pressure or brake cable tension in the
case of a nonhydraulic brake. If such pressure of tension is insufficient to prevent
rotation, the friction surface may be clamped, bolted, or otherwise restrained
while applying the pressure or tension.
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(1)

(2)

For landing gears with only one wheel per landing gear strut, the torque load
is 1.2 SR where R is the normal loaded radius of the tire at rated inflation
pressure under load S.

For landing gears with multiple wheels per landing gear strut, the torque
load is 1.44 SR where R is the normal loaded radius of the tire at rated
inflation pressure under load S.

(c)  Overpressure-hydraulic brakes. The brake with actuator piston extended to
simulate a maximum worn condition must withstand hydraulic pressure for at least
3 seconds, equal to the following:

(1)

()

For airplanes, 2 times the maximum brake line pressure available to the
brakes.

For rotorcraft, 2 times the pressure required to hold the rotorcraft on a 20
degree slope at design takeoff weight.

(d)  Endurance tests-hydraulic brakes. The hydraulic brake assembly must be subjected
to an endurance test during which the total leakage may not exceed 5cc and no
malfunction may occur during or upon completion of the test. Minimum piston
travel during the test may not be less than the maximum allowable piston travel in
operation. The tests must be conducted by subjecting the hydraulic brake assembly

to:

(1)

()

100,000 cycles for airplanes, and 50,000 cycles for rotorcraft, of application
and release of the average hydraulic pressure needed in the KEp, tests
specified in paragraph 4.2(a)(2) except that manufacturers using Method Il
in conducting the tests specified in paragraph 4.2(a)(2) must subject the
wheel-brake assembly to the average of the maximum pressure needed in
those tests. The piston must be adjusted so that 25,000 cycles for airplanes,
and 12,500 cycles for rotorcraft are performed at each of the four positions
where the piston would be at rest when adjusted for 25, 50, 75, and 100
percent of the wear limit; and

5,000 cycles for airplanes, and 2,500 cycles for rotorcraft at the maximum
system pressure available to the brakes.
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ETSO-C27

ED Decision 2003/10/RM (applicable from 24.10.2003)
Twin Seaplane Floats
1 Applicability

This ETSO gives the requirements which twin seaplanes floats that are manufactured on or after
the date of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the National Aircraft Standards Specification NAS 807, dated
June 1, 1951 as amended and supplemented by this ETSO:

(i) Section 4.3.3.4 Unsymmetrical Landing. Two-Float Landing with Drift.
Third sentence:
, The side load shall be tanb/4 times the step landing load of 4.3.3.1.“

(i)  Section 4.3.3. Limit Load Factors for General Structure Design. Definition of
symbols following subpart (b):

,Vso = airplane design stalling speed at design landing weight with zero
thrust and landing flaps or other high lift devices in position for
landing.

W = one half the airplane design landing weight.”
3.1.2 Environmental Standard None.

3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C28

ED Decision 2003/10/RM (applicable from 24.10.2003)

Aircraft Skis

1 Applicability

This ETSO gives the requirements which aircraft skis that are manufactured on or after the date
of this ETSO must meet in order to be identified with the applicable ETSO marking.

2 Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO Subpart A.
Specific

None.

3 Technical Conditions

3.1 Basic
3.1.1 Minimum Performance Standard
Standards set forth in the National Aircraft Standards Specification NAS 808, dated
December 15, 1951.
3.1.2 Environmental Standard None.
3.1.3 Computer Software
None
3.2 Specific
None.
4 Marking
4.1 General
Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.

5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C30c

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Position Lights
1 Applicability

This ETSO gives the requirements which new models of aircraft position lights that are
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the Society of Automotive Engineers, Inc., (SAE) Aerospace
Standard (AS) Document AS 8037 ,,Minimum Performance Standard for Aircraft
Position Lights” dated January 1986.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1
3.1.3 Computer Software

None
3.2 Specific
None.
4 Marking
4.1 General

In lieu of the marking detailed in CS-ETSO Subpart A paragraph 1.2, the minimum lamp
candle power or lamp part number shall be shown.

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.

Powered by EASA eRules Page 53 of 398| Nov 2018


http://easa.europa.eu/

Easy Access Rules for European Technical Standard SUBPART B — LIST OF ETSOs
X E AS A Orders (CS-ETSO) (Initial issue) ETSO-C31d

ETSO-C31d

ED Decision 2003/10/RM (applicable from 24.10.2003)

High Frequency (HF) Radio Communications Transmitting Equipment operating within the
Radio Frequency Range 1.5-30 Megahertz

1 Applicability

This ETSO gives the requirements which new models of high frequency radio communications
transmitting equipment operating within the radio frequency range 1.5-30 megahertz must
meet in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 General
3.1.1 Minimum Performance Standard

Standards set forth in Radio Technical Commission for Aeronautics (RTCA)
Document DO-163 dated March 19, 1976 as amended and supplemented by this
ETSO.

Additions

Inaddition to paragraph 1.0, General Standards, of RTCADO-163, all materials used
except small parts (such as knobs, fasteners, seals, grommets and small electrical
parts) that would not contribute significantly to the propagation of a fire, must be
self-extinguishing when tested in accordance with applicable requirements of
CS 25.869(a)(4) and Appx F.

3.1.2 Environmental Standard:
See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C32d

ED Decision 2003/10/RM (applicable from 24.10.2003)

High Frequency (HF) Radio Communications Receiving Equipment operating within the
Radio Frequency Range 1.5-30 Megahertz

1 Applicability

This ETSO gives the requirements which new models of high frequency radio communications
receiving equipment operating within the radio frequency range 1.5-30 megahertz must meet
in order to be identified with the applicable ETSO marking.

2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 General
3.1.1 Minimum Performance Standard

Standards set forth in Radio Technical Commission for Aeronautics (RTCA)
Document DO-163 dated March 19, 1976 as amended and supplemented by this
ETSO.

Additions

Inaddition to paragraph 1.0, General Standards, of RTCADO-163, all materials used
except small parts (such as knobs, fasteners, seals, grommets and small electrical
parts) that would not contribute significantly to the propagation of a fire, must be
self-extinguishing when tested in accordance with applicable requirements of
CS 25.869(a)(4) and Appx F.

3.1.2 Environmental Standard
See CS-ETSO Subpart A paragraph 2.1.
3.1.3 Computer Software

See CS-ETSO Subpart A paragraph 2.2.

3.2 Specific
None.
4 Marking
4.1 General

Marking is detailed in CS-ETSO Subpart A paragraph 1.2.
4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C39b

ED Decision 2003/10/RM (applicable from 24.10.2003)
Aircraft Seats and Berths
1 Applicability

This ETSO gives the requirements which aircraft seats and berths that are manufactured on or
after the date of this ETSO must meet in order to be identified with the applicable ETSO marking
for the following types:

Type | — Transport/Large Aeroplane (9g forward load)
Type Il — Normal and Utility
Type Il — Aerobatic
Type IV — Rotorcraft
2 Procedures
2.1 General
Applicable procedures are detailed in CS-ETSO Subpart A.
2.2 Specific
None.
3 Technical Conditions
3.1 Basic
3.1.1 Minimum Performance Standard

Standards set forth in the National Aerospace Standard (NAS) Specification 809,
dated January 1, 1956 with the following exceptions, and as amended and
supplemented by this ETSO:

Exceptions

(i) The sideward loads as specified in 4.1.2. Table | of NAS 809 need not exceed
the requirements of the applicable Certification Specification (CS).

(i)  Inlieu of compliance with 2.1, 3.1.2, and 4.3.2 of NAS 809, materialsin Type
| seats must comply with the fire protection requirements of CS 25.853,
including the requirements of CS 25.853(c). Materialsin Type | berths must
comply with the fire protection provisions of CS 25.853(b).

Additions

Tests for Fire Blocking of Seat Cushions Tests must be conducted in accordance
with Appendix F, Part Il of CS 25.

3.2 Specific
None.
4 Marking
4.1 General
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Marking as detailed in CS-ETSO Subpart A paragraph 1.2. In addition, the following
additional information must be shown when tested to the fire blocking requirements

above:

,,Compliance with CS 25.853(c).“

4.2  Specific
None.
5 Availability of Referenced Document

See CS-ETSO Subpart A paragraph 3.
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ETSO-C42

ED Decision 2003/10/RM (applicable from 24.10.2003)

Propeller Feathering Hose Assemblies

1 Applicability

This ETSO gives the requirements which propeller feathering hoses assemblies of the following
types that are manufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking:

(i)

(ii)

(iii)

Type 1 (pressure line) hose assemblies which are intended to be used in the line
connecting the feathering pump outlet to the propeller governor.

Type 2 (supply line ,fire resistant”) hose assemblies which are intended to be used in the
line connecting the oil supply to the feathering pump where this entire line is located aft
of the firewall.

Type 3 (supply line ,fire proof’) hose assemblies which are intended to be used in the line
connecting the oil supply to the feathering pump where this entire line is located wholly
or in part forward of the firewall.

2 Procedures

2.1

2.2

General
Applicable procedures are detailed in CS-ETSO Subpart A.
Specific

None.

3 Technical Conditions

3.1

Basic
3.1.1 Minimum Performance Standard

Standards set forth in Sections 3 and 4 of Military Specifications MIL-H-8795D,
dated October 14, 1985, or MIL-H-8790D dated December 30, 1981 with the
following exception and shall also meet the appropriate fire test requirements
listed below:

Test Methods

a Exception: the hydraulicimpulse test requirementsin MIL-H-8795D and MIL-
H-8790 need not be met for the purposes of this paragraph.

b Pressure line (type 1) hose assembly fire test
(i) Test set up and flame requirements

(@)  For the purpose of this test, a length of hose five times the
outside diameter or longer shall be subjected to a flame of the
size and temperature specified in (d) and (e) of this subdivision
while the hose is in a horizontal position. The entire end fitting
shall also be subjected to this flame.

(b)  The hose assembly shall be installed horizontally in the test
setup in such a manner that itincludes at least one full 90° bend
so that the pressure existing inside the hose will exert an axial
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(ii)

(iii)

(d)

(e)

(f)

force on the end fitting equal to the inside area of the hose
multiplied by the internal pressure.

During the test the end fitting which is subjected to flame shall
be vibrated at the rate of 33 hertz through a totalamplitude of
not less than 3.2 mm i.e. a displacement of 1.6 mm on eachside
of the neutral position.

The flame temperature shall be 1100°C plus or minus 30°C as
measured within 6.35 mm of the surface of the hose and end
fitting at the point nearest the flame. Suitable shielded
thermocouples or equivalent temperature measuring devices
shall be used for measuring the flame temperature. A sufficient
number of these shall be used to assure that the specified
temperature exists at least along the entire end fitting and
along the hose for a distance of not less than three times its
outside diameter.

The flame diameter shall not be less than three times the
maximum diameter of the hose or three times the maximum
diameter of the end fitting (whichever is the greater). The
length of the flame shall be such that it extends beyond the end
fitting and hose when they are in place during the test, for a
distance of not less than three times the maximum diameter of
the hose or three times the maximum diameter of the end
fitting (whichever is the greater).

During the test SAE 20 oil or equivalent shall be circulated
through the hose assembly and the oil shall enter the hose
assembly at a temperature of not less than 93°C.

Fire test procedure

(a)

(b)

Part |
Pressure: 1034kPa (150 psi) (minimum).

Oil flow rate: 1.23dm3 (1.3quart)/minute (maximum).
Duration: 4 minutes, 30 seconds.

Part Il (which shall immediately follow Part |) Pressure:
11378kPa (1650 psi) (minimum).

Oil flow rate: 13.2dm3 (14 quarts)/minute) (maximum); any
lower flow rate is acceptable).

Duration: 30 seconds.

Criteria for acceptability

The hose assembly under test shall be considered acceptable if it
complies with these tests conditions without evidence of leakage.

Supply line ,fire-resistant” (type 2) hose assembly fire test

(1)

(ii)

Test set up and flame requirements

Same as paragraph (b)(i) of this paragraph.

Fire test procedure
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Pressure: 207kPa (30 psi) (minimum).

Oil flow rate: 13.2dm3 (14 quarts)/minute (maximum). Duration: 5
