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What is the purpose of this guidance?
This memorandum provides guidance on determining whether a design change to a seat
approved under Technical Standard Order (TSO) C127 or TSO-C127a is considered to be a
major change or a minor change with respect to the TSO authorization.  This guidance is
developed for changes specifically related to TSO seats but the methodology for categorizing
changes may also be useful for other TSO articles.

What do the current regulations and guidance say?
The regulations for design changes to a TSO article define a major change as any change that is
extensive enough to require a substantially complete investigation to determine if the article still
meets the minimum performance specifications of the applicable TSO (ref. 14 CFR §
21.611(b)).

Order 8150.1B, Technical Standard Order Program, reiterates the regulatory language of 14
CFR subpart O and adds that a minor design change is one that has little or no effect on the
article’s ability to meet the requirements of the applicable TSO.

Why is this guidance needed?
Categorizing a design change as either major or minor under the TSO system requires a
definition of  “substantially complete investigation” as used in § 21.611.  Currently,
“substantially complete investigation” is being interpreted many ways and this document
provides guidance to standardize its meaning as it relates to TSO seats.

What is a design change?
A change to a TSO article is any action that results in the design data (i.e. drawings,
specifications, material processes, etc.) or installation limitations necessary to define the article
being altered in any manner.
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The definition of a design change is the same whether it is being considered with respect to a
TSO article or with respect to the type design of an aircraft.  But the criteria for classification of
design changes as major or minor are different under the TSO program and the type design (ref.
§§ 21.611 and 21.93, respectively).  Also a design change can be classified as minor under the
TSO program but be classified as major under the type design.  Conversely, a design change can
be classified as major under the TSO program but result in a minor change under the type
design.

Because of the potential for interaction between the occupant of the seat and the aircraft cabin,
seats approved under TSO-C127 and TSO-C127a have shown that relatively benign changes
under the TSO approval can have major consequence once installed in the aircraft.  For
example, although a small design change in the seatback angle may have little or no effect on
the seat’s ability to meet the TSO, its installation forward of an overwing exit could create a
non-compliance to emergency egress airworthiness requirements.

How does this guidance clarify whether a design change to a seat is major or minor under
the TSOA?
A change is considered major if it is “extensive enough to require a substantially complete
investigation to determine compliance with a TSO”.  For the purposes of TSO-C127 and TSO-
C127a, a substantially complete investigation is one that would require a completely new data
package to be submitted in support of the change.  A completely new data package is one in
which significant changes were made to the design data, process specifications, material
processes, and/or substantiation data.

What are the specific examples of changes to seats that are considered major and minor?
In general, design changes to TSO-C127 and TSO-C127a seats should be classified as follows:

Major design changes
Primary load path changes:

Significant base material changes.
Significant cross sectional changes.
Significant lateral leg spacing changes.
Significant structural changes (e.g. two crosstube/beam to one beam, addition of or

significant changes to energy absorbers)
Significant changes to joint/fitting (e.g. fastening to welding, significant changes to

geometry of fitting, etc.)
Significant changes to material processes (e.g. forging vs. machining, etc.).
Significant changes to belt anchor point configuration (e.g. two point to three point, etc.).

Different leg types (e.g. floor mounted versus sidewall mounted, etc.)

Minor design changes:
Seat belt changes.
Finish trim changes.
Changes requiring flammability testing only.
Seat weight increases less than 3%.



Seat track changes (revision to installation limitations to add track).
Seat track fitting/adapter changes.
Seat cushion changes.
Seat pans and attachments.
Seat back structure and attachment for forward facing seats.
Changes in seat back breakover and recline mechanism/position.
Method of attachment of items of mass (e.g. extinguisher, in-flight entertainment equipment,
etc.).
Changes to life preserver pouch and method of retention of life preserver, raft, etc.
Changes to deployable items.
Changes to food trays.

How are changes that are not in the preceding list classified?
This list does not cover every possible change to a seat.  Also, there are many changes that fall
into the “undetermined” category and will need to be evaluated on a case-by-case basis.
Questions regarding the classification of these items should be brought to the responsible ACO
for discussion and resolution.

Does testing, including dynamic testing, conducted to substantiate a change automatically
classify a change as major?
No. Testing can be used to substantiate minor changes. The amount of testing or evaluation
necessary to substantiate the change does not determine whether the change is major - the scope
of the testing or evaluation does. Changes that in the past were classified as major because a test
was used to substantiate the change will not necessarily be considered major changes from this
time forward.  Tests may be conducted to substantiate a change simply because it is the most
effective or efficient way to verify that the change was indeed minor.

For example, from this time forward seat cushion design changes are generally considered
minor changes.  Static testing, dynamic testing in both the 14g down and 16g forward
configurations, and flammability testing will be required to substantiate the change.  However
the purpose of the testing is to investigate the effects that the design change to the seat cushion
made on the seating system and not to investigate the basic design of the seat that has been
previously substantiated.

On the other hand, changing a seat leg from metal to composite is generally considered a major
design change.  Like the previous example, all of the static and dynamic tests would have to be
completed.  In this case the purpose of the testing is to investigate a structural element of the
seating system that is fundamental to its performance.  The design change cannot be easily
determined to effect only limited aspects of the seating system so the testing is required to
evaluate the entire design.

Can a series of minor design changes be classified as a major design change?
Yes.  The cumulative effect of multiple minor design changes must also be evaluated.  Although
a series of design changes considered individually may not vary much from the previous change,
if considered in total may constitute a major design change when compared to the original



approval.  After a succession of minor design changes, it is likely that a time will come when
most of the original data is not applicable to the seat undergoing the most recent change.  At that
point, the TSO holder should apply for a new TSO approval.

Do minor design changes have to be substantiated?
Yes.  Regardless of the significance of the design change, all design changes must be completely
substantiated to the requirements of the TSO.

Is a TSO holder required to submit minor design change substantiation data?
Yes.  If a Partnership for Safety Plan (PSP) has been developed and approved between the TSO
holder and the appropriate ACO, the ACO may allow the applicant to retain the substantiating
data.  However the TSO holder must submit the data at the ACO’s request.  An agreement of
this nature must be specified in the PSP.

When does the data to substantiate minor design changes have to be submitted?
Per Order 8150.1B the data must be submitted within 180 days after making the minor design
change.

Does the TSO holder need to notify the installer of minor design changes?
There is no requirement as a TSO holder to notify the installer.  However, as a supplier to a
certificate holder/applicant, the TSO holder may be required by the certificate holder/applicant’s
processes or agreements to provide data to support installation approval.

What is the significance of a major design change – what does it mean?
If a design change to a previously approved TSO article is determined to be major, then the
article is considered to be a new type or model and the TSO holder must apply for a separate and
new TSO approval.  This requires that the TSO holder apply for approval to the current revision
of the applicable TSO in accordance with 14 CFR § 21.605(a).

How does this guidance affect seats approved under TSO-C39b?
The same methodology for classifying design changes may be used for seats with approval
under TSO-C39b.  Explicit examples for the classification of design changes under TSO-C39b
were not developed and should be brought to the attention of the ACO when in question.

Are there other ways of meeting the intent of this memorandum without following the
specifics of this guidance?
Yes.  Although it may be convenient from a standardization and enforcement perspective to
make absolute determinations, that approach limits an engineer’s ability to use sound judgement
and common sense when evaluating proposed design changes.  If it is desired to address design
changes differently from this guidance it should be clearly defined and documented by an
agreement between the ACO and the seat TSO holder.  For example classifying a specific seat
part as a major or minor design change differently, adding a process for classification of design
changes for TSO relative to type design, stipulating where minor design change data is held,
etc., can be accomplished under a coordinated agreement.  This agreement is best implemented
with a Partnership for Safety Plan (PSP) that should be established prior to addressing design



changes by a means contrary to this guidance.  The PSP should be coordinated with AIR-100 to
evaluate any issues pertaining to part 21, subpart “O” and the latest revision to Order 8150 and
to maintain consistency with other TSO seat related guidance.

______________________________
David Hempe
Manager
Aircraft Engineering Division, AIR-100
Aircraft Certification Service


