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Title 14—AERONAUTICS AND
SPACE

Chopter |—Federal Aviation Admin-
istration, Department of Transporta-
tion

{Docket No. 10965, Amdt. 37-35, 43-17, 91-

107, 131-101, 127-31, 135-33]
AIRBORNE ATC TRANSPONDER
EQUIPMENT
The purpose of these amendments to

Parts 37, 43, 91, 121, 127, and 135 of the

Federal Aviation Regulations is to pro-

vide new standards for Airborne ATC

Transpender Equipment and to require

that transponders in aireraft meet TSSO

standards.

These amendments are based on a

notice of proposed rule making (Notice

71-10) issued on March 22, 1971, and-

published in the FeprraL REGISTER on
March 30, 1971 (36 F.R. 5853). Numerous
comments were received in response to
Notice 71-10 and the relevant comments
are discussed below. Based upon these
comments and upon further considera-
tion by the FAA, a humber of changes
have been made to the proposed rule.

Interested persons have been afforded
an opportunity to participate in the mak-
ing of these amendments, and due con-
sideration has been given to all relevant
matter presented. Except as modified by
the following discussion, the reasons for
these amendments are those set forth in
the Notice.

A number of comments objected to the
use of the TSO system for the approval ¢f
Class 2A and ¥B ATC transponders, The

commentators assert that the TSO sys- -

tem is primarily intended to provide ap-
provals for equipment for air carrier op-
erations, that it is teo time consuming
and costly for equipment intended to be
used on general aviation ailrcraft, and
that alternative approval methods should
be allowed. It should be noted that under
§ 21.305 of the Federal Aviation Regula-
tions an appliance may be approved
under the TSSO system, or as part of the
aircraft design under the aircraft type
certification procedures, or in any other
manner approved by the Administrator.
The same methods of approval are per-
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mitted under the proposal and this
amendment. The FAA does not believe
that the methods suggested by the com-
mentators would provide the production
quality control and FAA surveillance that
is necessary to assure that the trans-
ponders meet the proposed standards
which are required for FAA approval.

In response to a number of comments
that the proposed TSO data requirements
in paragraph (d) (p (iv) of § 37.180 can
be interpreted as requiring a full compli-
ance test program on each preduction
unit, the subparagraph has been revised
to make it clear that the equipment data
sheet must specify the actual perform-
ance of equipment of a type rather than
of each individual unit. In addition
paragraph (d)(2) has been revised to
include, by reference, the manufacturer’s
operating instructions and eguipment
limitations in the information that must
be furnished with each article.

A number of comments objected to the
implementation dates specified in the no-
tice. All but one of those commentators
maintained that the proposed effective
dates would not provide a reasonable
service life for the equipment already in
service or in production, and they rec-
ommended a postponement in the imple-
mentation dates for periods varying from
a few years to an indefinite period of
time. The other commentator recom-
mended that the implementation date for
newly installed equipment in air carrier
alrcraft be the same as the implementa-
tion date for the rules that will result
from notice of proposed rule making No.
69-9. Based on this comment and upon
further consideration the implementa-
tion dates have been changed to Janu-
ary 1, 1974, for new equipment installa-
tions and July 1, 1975, for all equipment
installations in order to make them con-
sistent with the dates proposed in No-
!:Iice 69-9, as supplemented by Notice

2-12.

In response to the request in Notice 71~
10 for comments as to the need for the
proposed low altitude transponder cate-
gory, numerous comments were recejved
recommending its retention. Several of
the commentators also suggested that the
utilization altitude be tled to an opera-
tional air trafiic contrel altitude present-
ly in use, such as the 18,000-foot altitude
used to define positive control areas. In
support of the retention of a low alti-
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tude transponder category, the coms-
mentators estimated variously that high
altitude transponders are from 5 percent
‘to 82 percent more costly than low al-
titude transponders, and that it would he
unreasonable to require a high altitude
transponder on aircraft which would only
operate above the altitude under extreme
weather or emergency conditiohs. Based
on these comments, the amendment re-
tains the provisions for a low altitude
transponder category. The FAA does not
agree  with the supgestion that the
altitude limit for use of low altitude
transponders be tied to defined positive
control areas because of equipment
considerations. :

One commentator recommended the
elimination of the high sltitude trans-
ponder category on the ground that there
i5 no technical justification for requiring
a higher power output for transponders
in aircraft operating at altitudes above
15,000 feet. The FAA does not agree. A
power output, greater than that required
in the low altitude transponder, provides
assurance that aircraft that operate at
high altitude, and at great horizontal
distance from the receiving station will
show up on the air traffic controller's
scope.

A comment was received suggesting
that air traffic controllers should be in-
structed as to the difference in capabili-
ties of low and high altitude transpon-
ders, and that pilots should be reguired
to inform air traffic controllers as to the
type of transponder installed on his air-
craft. However, since the proposed op-
erating rules require the use of a trans-
ponder appropriate to the type of
operations intended, the FAA does not
believe that there is a need to require
pilots to inform air traffic contrellers as
suggested.

The FAA does not agree with a sug-
gestion made by several commentators
that the environmental test requirements
be revised to include Option C of Part 1
in section ITI of RTCA Document DO-
144. The RTCA cption suggests that the
‘manufacturer, as a minimum, should
state the range of temperature and al-
titude over which his equipment is capa-
ble of operating. Proposed § 37.180¢a)(2)
(renumbered as paragraph (a) (3 in this
amendment) specifies these conditions
and, in addition, humidity, shock, vibra-
tion, and power input voltage. Due to the
wide range of environments in which
general aviation aircraft operate, the
minimum  environmental -conditions
specified in Option C of Part 1 of section
III of RTCA Document [0-144 are in-
sufficient to insure the required level of
reliability.

One commentator requested that oper-
ators certificated under Part 135 be per-
mitted to use any class of complying ATC
transponders since certain operating lim-
itations placed on Part 135 operators are
not applicable to air carriers. The FAA
does not agree. The limitalions men-
tioned by the commnentator are not re-
lated to the capability of the type of
transponder used, and the reasons which
justify the proposed requirement for air
carriers are equally applicable to Part
135 operators,

In response to & suggestion that provi-
siohs be made for the continued opera-
tion of transponders approved under
TSO-CT4 and TSO-C74a, the proposed
operating rules have heen revised to per-
mit the approval of operations with such
transponders after July 1, 1975, if the
applicable performance standards of
TS8O-CT4c and the environmental stand-
ards of the TBO under which the equip-
ment was manufactured are shown to
be met.

One comment stated that the design
tolerances specified in subparagraph II
Ab.a. of Part 2 in RTCA Document DO
144 are much stricter than would be re-
quired in actual usage. The commentator

recommended that transponders should -

not reply to more than 10 percent of the
interrogations when the interval between
pulses P, and Ps differs from that defined
in Appendix A for the mode selected in
the transponder by more than +15 per-
cent of the nominal specification, The
PAA does not agree that the tolerances
are much stricter than that required in
actual usage. Furthermore, the require-
ment specified in the propesed TSO is
consistent with that required by ICAO
for infernational operations.

One comment recommended that sub«
paragraph II A5b. of Part 2 in RTCA
Document DO-144 not be included in the
TS0 on the ground that its requirements
are duplicated in subparagranh II A.8.b.
of that document, To the contrary, how-
ever, subparagraph II A.5.b. applies only
to the reply capability of the transponder
in response to single pulses, while sub-
paragraph II A.9.b. applies to both reply
and suppression action to pulses wider
than 1.5 microseconds.

The FAA also disagrees with a recom-
mendation that the dead time specified
in paragraph IT A.6. of Part 2 of RTCA
Document D0O-144 he increased from 1256
microseconds to 500 microseconds, there-
by reducing transponder live time. The
rapid increase in the use of Mode C
ground equipment by civil and military
facilities requires & high degree 0f system
reliabllity to assure that adequate replies
are obtained on each interrogation dur-
ing eritical periods. In areas where mul-
tiple interrogators operate, high trans-
ponder live time is essential for altitude
data, .

One comment suggested that the test
of suppression specifled in paragraph II
A.7. of Part 2 in RTCA Document DO-
144 be performed with the received am-
plitude P. greater than the received am-~
plitude of P, by 2 db, or more, and that
the suppression re-initiation period be
increased from 2 to 50 microseconds. The
FAA does not agree. Due to the effects of
lohing caused by reflection from the sur-
face of the earth, the signal levels of P,
and P, which are radiated from different
ground antennas at slightly different
heights above ground, frequently arrive
ot the aireraft at equal levels.-For sup-
pression of side lobe signals, it 13 essen-
tial that transponders provide suppres-
sion action at equal signal levels. In addi-
tion, to avold unacceptable interference
with the operations of military facilities,
the retention of the 2 microsecond sup-
pression reinitiation period is essential,
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In response to & comment that sub-
paragraph II A.8.c. of Part 3 in RTCA
Document DO-144 could be misinter-
preted, a new § 37.180(a) (2) (i}, entitled
“Exceptions™” has heen added to the pro-
posed T8O which replaces that subpara-
graph with a requirement that clearly
specifies the range of received signal am-
plitude over which the reply characteris-
tics apply.

In reply to ancther comment recom-
mending the elimination of the require-
ments of paragraph II A9, of Part 2 in
RTCA Ducument DO-144, Bn exception
has been added as new § 37.180(s) (2) (ii)
to relleve the manufacturer from com-
plying with subparagraph IT A 8.a. Field
testing hag shown that transponder
squitter due to noise is not a significant
preblem. The requirement for narrow
pulse rejection is not needed if the ran-
dom triggering and suppression rate re-
quirements of paragraph IT A.11. of Part
2 in RTCA Document DO-144 are met,
On the other hand, service experience
and testing indicate that the wide pulse
type interference assoclated with the re-
quirements of subparagraph IE AS8h.
does present a problem so that compli-
ance Is required.

A comment recommended elimination
of the echa suppression and recovery re-
quirement contained in paragraph II
A10. of Part 2 in RTCA Document DO-
144 on the basis that the problem is
caused by inadequate ground equipment.
The FAA does not agree. Echoes (multi-
path signals) caused by signal reflections
from terrain and buildings, ¢ause practi-
cal problems in transponder operation.
Extensive experience in the operation of
the Air Trafic Control Radar Beacon
Bystem (ATCRBS) has developed a
standard desensitization and recovery
curve to minimize the multipath effects
on the operation of transponders. More-
over, the FAA locates its own traffic con-
trol radar receiving stations so as to min-
imize the number of echoes. However,
sinee it is practically impossible to elim-
inate all echoes through the geographical
location of the ground station, the pro-
posed requirement providing for capabil-
ity of the airborne equipment to reject
that type of signal has been retained.

One commentator objected to the re-
cuirement contained in paragraph II
A13. of Part 2 in RTCA Document DO-
144 on the ground that, in the FAA's
planned airborne environment, an inter-
rogation rate of 1000 per second will
seldom be exceeded. It was contended
that if the purpose of the requirement
is to protect the airborne transmitter
from damage due to excessive replies,
more straightforward means are avail- -
able than are contained in paragraph II
A13. The FAA does not agree. 'The Air
Traffic Control Radar Beacon System op-
erates on a common frequency with the
military 1FF system, and in many ARreas
of the country, the operation of ecivil
and military facilities results in peak
interrogation rates exceeding 1.000 per
second. Reply rates must be limited in
order to provide adequate service to the
closer (stronger) interrogators since ex-
cessively high rates would result in un-
acceptable interference to all users.



One commentator, referring to sub-
paragraph II A.16.b.(1} of Part 2 In
RTCA Document DO-144, asked whether
there was any regulrement that the
transponder’s .node switch have any
function other than Off, 8tandby, On,
and ARitude Off (e, stop transmitting
altitude information pulses while still
transmitting the Mode C framing pulses
and normal Mode A replies). Subpara-
graph IT A.L6h.(1} requires the trans-
ponder to respond to Mode C interroga-
tions independently of other modes or
codes manually selected, It does not re-
guire other modes or codes to be avail-
able or selectable.

The FAA does not agree with & com-
ment objecting to the recelver bend-
width limitation contained in paragraph
IT A.18, of Part 2 in RTCA Document
DO-144, The commentator contended
that those reguiremsents are for the pur-
pose of limiting squitter and suppres-
sions, which is adequately covered by
paragraph II A.l1l. of RTCA Document
DO-144, While that assertion may be
true For Interference originating within
the alrcraft, paregraph II A.11. does not
provide protection from external sources
of interference. The ohly practical means
of protecting transponders from inter-
ference originating external to the air-
craft ts by a reasonable limitation on the
raceiver handwidth.

One commentator stated that H the
TS0 js being amended to permit the op-
erztion of the Genave PWI systam, Hrg-
posed paragraph 2.7.¢.(2) of the “Federal
Aviation Stendard, Alrborne ATC Trans-
sonder Eguipment” should bo chongs
because the présent wording rules out
thet system. The FAA does not agree.
The proposed change was not limited <o
the Genave PWI system and was worded
broadly enough to Include all types of
external attachinents, The lnaxlilun ai-
lowable dead time of 45 percent should
not be reached by the Genave PWI since
it does not generate suppression pulses
during the alarm moede. ATORBS side
lobe interrogations are considered valid
interrogation sipnals and are nobt in-
cluded as part of the 4.5 percent.

A conmnent also questioned whether
parggraph 2.7.¢.(2) of the “Federal Avia-
tion Biandard, Airkorme ATC Trans-
ponder Equipment'’ applies to interral
suppression or if that parazraph requives
the use of an external suppression jack
an a Class 2A transponder. The dead time
created by means other than normal in-
ferrorations, as stated In paragraph
2M.¢.(2), refers only to external devieces
such as TACAN, DME, or PW1, Thie para-
graph does nhot require 8 manufacturey
to provide an external suppressfan jack.
In reply to ancther question, the proposal
does not crente any additional environ-
mental categories. ]

Cne commentator opposed the 2,500
micrasecond and 4.5-pereent duty cyele
dead time requirements of propesed
raragraph 2.7.¢.¢2) of the Federal Avia-
tion Btandard because the increase in
dead time would permit a less of trans-
ponder replies and would impair the ac-
curacy of symbology used in new auto-
mated air traffic control systems. The
commentalor recommended limiting

dead time from extermsal sources to no
more then 85 microseconds per superea-
slon period at & random repetition rate
such that dead time occupies no more
than 2.8 percent of the time. The FAA
does not agree. A maximum of 2,600
microseconds dead time per suppression
Hmited to 8 4.5-percent duty cycle will
not inhibit more than one reply per
beamwidth at a terminal radar (ARTS)
instgllation. The terminal ATCRBS fa-
cilities operate at & nominal 18 hits per
beamwidth, and an occaslonal missing
reply outeof the 18 replies is not believed
seripus enough te hinder the accuracy
of symbology used in new automated
ATC systems.

Ancther comment contended that the
requirement of paragraph 2.7.(cy of the
Federal Aviatlon Btandard and para-
graph II'A. of Part 2 in RTCA Document
D-144 could be construed to require
dity cyele limitations on inputs cabable
of generating transponder dead time and
that an unnecessary burden could result,
While the commeniator has correctly
stated the requirement, the FAA does not
agree that the requirement creates an
unnecessary burden, The dead time re-
quirement need only be met taking into
consideration the foreseeable inputs to
the transponder.

One comment, while supporting the
use of the TS8O systen: for the apbroval
of transponders, objected to the ineor-
poration of RTCA Document DO-144
Inta Hie TSG. The ¢onnnentalor assertad
that D144 was intended to fulfll a
need for anproval of the installed s¥stem
and cthat iis incorporation would result
in a TSO that applies 2n “approaval-pér-
installation philosophy” placing 8 burden
on the manutacturer which would result
in a4 more costly transponrder, Apparently
the commentator constrzed the proposed
THO requirement as referring to beth
section IT and section IIT of Part 2 in
RTCA Document D144, The minlmum
performance standards specified in the
TS8O requiremerit are coritained only in
section 1I. Secticn III merely describes
one acceptable method (but pot the only
method} of determiling complianeg with
thoea minimum perfermanes standards,
Other methods (not necessarily involv-
ing installacion of the transponder in an
aircraft} may be Used.

In connection with section IIT of Part
2 in RTCA Document DO-144, one coni-
ment stated that the test condition spec-
ifled in subparagraph I B.ld. 4) isun-
necessarily sewere, The ¥FAA agrees.
However, as noted above, section III
merely describes one acceptable method
of determining compliance with the
minimum performance standards. If a
manufacturer does not choose to use the
test condition in  subparagraph IIT
Bld.t4), he may use any other accept-
able test conditlon, such as repeafing the
test condition of subparagraph IOI
Bld.(2y but with P. at the nominal in-
1erval following P, and combining the
interrogation signal set to an interrogh-
tion rate of 100 interrogations per second
with a mon-synchronous single pulse
generator operating at 1,000 prf and at
an r, level 10db below that of P, and P,
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Another comment question the note
following section I Blj.(2) of Part 2
In RTCA Document DO-144, An accepl-
able alternative to that note would be to
exclude the intervals between pulses cor-
responding to a normal Mode 37A, Mode
C, and a side-lobe interrogation.

In addition. with reference to RTCA
Document DO-144, it should be noted
that subparagraphs IIA.16h. (23, (31,
@), (8, and (6] of Part 2 of that dacu-
ment contain standards for ATC trans-
ponder equipment systems that incorpo-
rate complete altivude reporting eapakil-
ity, inchding: (1) An analog-to-digital
converber, (2} a pressure-gliitnde datae
source, (3) a capability of reporting
pressure attitude, and (4) a correspond-
ence of the reported altitude with the
altitude indicoted by the alrcraft flight
altimeter. It was not the intent of the
FAA in this rule making action to re-
quire ATC transponders to have com-
nlete altitude reporting capabilicy. There-
fore, the proposal has been revised by
adding new § 37.180() (2> (i) apd (iv
which delete the requirement for com-
pliance with those standards unless the
manufacturer elects to provide complete
altifude reporting capability, However,
the requirement fhat all transhonders
reply to Mode C interrogations with
framing pulses F, and F, is retained in
order to farilitale the incorporation of
complete altitude reporting capability by
the transponder users if that capability
iz reguired or if ths ucer should desire
that feature. The areas of operatioh in
which completa altitnde rveporting capa-

the rule making action proposed in No-
tice 72-12 (37 F.R. T»27).

Following fuither review of proposed
§8 01,24, 121.345, 127:123, and 135,143,
the proposals have been revised to more
cleariy indicate ihai ATC transponders
ray be approved under the TSO system
or in conjunetion with type certification
procedures, or in any manner approved
by the Administrator, but in any event
they must meet the performance and
environment requirements of the appli-
cable TS0 standards.

Finally, transponder field tests con-
ducted subsequent to the issuance of
Notice 71-10 indicate that a large num-
ber of the travsponder deficiencies oc-
curring In service could he prevented if
the transpunder were inspected and ade-
quately maintained. Accordingly, a new
591177 is being adopted which requires
that after January 1, 1974, ATC trans-
ponder eguipment installed and uced as
provided in this amendment must be
tested and inspected and found to com-
ply with the maintenance requirements
which are heing adepied as hew Appen-
dix F to Part 43. New § 81.177 applies
only to ATC transponders that. under
the provisions of §01.24 § 121 3450c},
§127.123(b), or §135.143(c), are re-
quired to meet the standards specified
therein. While this requirement was not
proposed in Notice 71-10, the FAA has
determined that safety requires that the
ATC transponders be inspected antually
to assure that they continue to meet
the TBO standards. Further delays in
implementing this course of action would
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not be in the public interest. Theretore,
this final rule Includes inspection and
testing requirements for transponders.
However, since & compliance date has
been established subsequent to the ef-
{ective date of the amendment, inter-
ested persons may submit comments on
the néw § 91.177 of Part 91 and the new
Appendix F to Part 43. The FAA will
consider all comments received on or
before March 27, 1973, and may further
amend the regulations in the light of
these comments.

In consideration of the foregoing,
Parts 37, 43, 81, 121, 127, and 135 of
the Federal Aviation Regulations are
amended as follows, effective January 26,
1973,

PART 37—TECHNICAL STANDARD
ORDER AUTHORIZATIONS

A. Part 37 i3 amended by amending
§ 37.180 ag follows:

1. Paragraphs (a), (b}, (¢), and (d)
are amended and & new paragraph (e)
is added, to read as follows:

§ 37.180 Airborne ATC
equipment-—T 5074,

(a) Applicability. This technical
standard order prescribes the minimum
performance standards which airborne
ATC transponder equipment must meet
in order to be identified with the appli-
cable TSO marking. New models of such
equipment thatsare to be so identified
and that are manufactured on or after
January 26, 1973, must meet the fol-
lowing performance and environmental
standards:

(1) Performance standards. (1) Equip-
ment marked as Class 1A must be equip-
ment Intended for installation in alreraft
that operate at altitudes above 15,000
feet and must meet the minimum per-
formance standards of “Federal Avia-
tlon Administration Standard, sirborne
ATC Transponder Equipment,” set forth
at the end of this section, as applicable.

(il) Equipment marked as Class 1B

" must be equiprnent intended for instal-
lation in aircraft that operate at alti-
tudes not exceeding 15,000 feet and must
meet the minimum performance stand-
ards of “Federal Aviation Administra-
tion Standard, Airborne ATC Trans-
ponder Equipment,” set forth at the end
of this section, as applicahble.

(lii) Egquipment marked as Class 2A
maust be equipment intended for instal-
lation in aircraft that operate at alti-
tudes above 15,000 feet and must meet
the minimum performance standards set
forth in Section IT of Part 2 in Radio
Technical Commission for Aeronautics
Document No. DO-143 entitled “Mini-
mum Operational Characteristics—Air-
borne ATC Transponder Systems," dated
March 12, 1970, and Chanhge No. 1 to
DO-144, Paper 232-TO/EC-643, dated
Novermber 5, 1870, 25 applicable, except
as provided in subparagraph (2) of this
paragraph.

(iv) Equipment marked as Class 2B
must be equipment intended for instal-
lation in aireraft that operate at alti-
tudes not exceeding 15,000 feet and must
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meet the minimum performance stand-
ards set forth in Section IT of Part 2 in
Radio Technical Commission for Aero-
nautics Document No. IDXO-144 entitled,
“Mintmum Operational Characteristics—
Airborne ATC Transponder Systems,”
dated March 12, 1970, and Change No. 1
to DO-144, Paper 232-70/EC-643, dated
November 5, 1970, as applicable, except
as brovided in subpara.mph {2) of this
paragraph.

- (2) Exceptions. (1).In lieu of the re-
guirements in subparagreph II A8.c. of
Part 2 in RTCA Document DO-144, the
reply characteristica apply over a re-
ceived signal amplitude range hetween
minimum triggering level and a level
of --21 dbm,

(ii) The requirement specified in sab-
paragraph IT A9a. of Part 2 in RTCA
Doit%ument DQ-144 need not be complied
w. .

{iii) The requirements of subpara-
graph II A.l16.b. (2) and (3) of Part 2
of RTCA Document DO-144, in so far
as, they pertain to pressure altitude in-
formation pulses, must be complied with
only if compleie altitude reporting capa-
bility is provided.

{iv) The requirements of subpara-
graph II Al8b. (4), (5), and (8) of
Part 2 of RTCA Document DO~-144 must
be complied with only If complete alti-
tude reporting capebility is provided.

(3) Environmental standards. RTCA
Document No. DO-138 entitled “Envi-
ronmental Conditions and Test Proce-
dures for Alrborne Electronic/Electrical
Equipment and Instruments.” dated
June 27, 1968, must be 1sed in determin-
ing the environmental conditions over
which the equipment has been designed
to operate. Classes 2A and 2B equipment
need oniy be tested for the enviren-
mental conditions of femperature and
altitude, humidity, shock, vibration, and
power Input voltage set forth ih para-
graphs 40, 50, 60, 70, and 8.0 of
DO-138.

(b) Avgilability of documents. RTCA
Documenfi Nos. DO-138, dated June 27,
1968, and DO-144, dated March 12, 1870,
as amended by Change No. 1 (Paper
232-70/EC-843), dated November 5,
1970, are incorporated herein in Be-
cordance with 5 U.S.C. 552¢a) (1) and
§37.23 of the Federal Aviation Regula-
tions and are available a3 indicated in
§ 37.23. Additionally, RTCA Documernts
Nos. DO-138 and DO-144, as amended,
may be examined at any FAA regional
office of the Chief of Engineering and
Manufacturing Branch (or in the case
of the Western Region, the Chief, Air-
craft Engineering Division) and may be
obiained from the RTCA Secretariat,
Suite 655, 1717 H Street NW., Washing-
ton, DC 20006, at a cost of $8 per copy
for Documment No. DO-138 and $6 per
copy for Document No. DO-144.

(Y Merking. In addition to the mark-
Ings specified in § 37.7, the equipment
must meet the following requirements:

(1) The environmental categories over
which it has been designed to operate as
set forth in Appendix B of RTCA Docu-
ment No. DO-138 must be permanently
and legibly marked on the egquipment.

‘Where an environmental test procedure
is not applicable and the test is not con-
ducted, an “X” should be placed in the
space assigned for that category.

{2) The class which the equipment
meets must be permanently and legibly
marked on the equipment. Equipment
which meets the requirements of more
than one class need only he marked with
the class which contains the more severe
requirements, When listed in order of
severlty of requirements, highest first,
the classes are: 1A, 1B, 24, and 2B.

(3) Each Eeparate component of
equipment (antenna. receiver-transmit-
ter, etc.) must be permanently and
legibly marked with at lepst the name
of the manufacturer, the TS0 number,
and the environmental categories over
which 1t is deslgned to operate.

(d) Data requirements. (1) In accord-
ance with § 37.5, the manufacturer must
furnish to the Chief, Engineering and
Mahufacturing Branch, Flight Biand-
ards Division (or in the case of the West-
ern Region, the Chief, Aireraft Engineer-
ing Division), Federal Avistion Admin-
istration, in the region In which the -
manufacturer is located, me copy of the
following technical data

1) Manufacturer's operaﬂnx instrue-
tions and eguipment limitations.

() Instaliastion procedures with sp-
plicable schematic diagrams, wiring
diagrams, and specifications. Indicate
ahy lmitations, restrictions, or other
conditions pertinent to the Installation.

(itf) Manufacturer’s test report(s).

(iv) Equipment data sheets specifying,
within the prescribed range of environ-
mental conditions, the actual perform-
snce of equipment of that type with
respect to each performance factor pre-
scribed in the applicable standard. Per-
formance data for abnormal environ-
mental conditions may also be included.

(2Y One copy of the {echnical data
specified in subdivisions (i), i), and
(v) of subparagraph (1) of this para-

be furnished with each

(e) Previous!y approved egquipment,
Airborne ATC Transponder Equipment
approved prior to the effective date of
this section may continue to be manu-
factured under the provisions of its
original approval.

2. Paragraph 2.7c. of the “Federal
Aviation Standard, Airborne ATC Trans-
ponder Equipment,” 1s amended to read
as follows:

2.7 Transponder discriminefion and
desensitization.

. - - L] LJ

¢. Dead time. (1) After reception of a
proper interrogation, the transponder must
reply to o other interrogation for the dura-
tion of the reply pulise train. This dead time
must end no later than 125 microseconds
after the transmission of the last reply
plse of the group.

{2} The dead time of the transponder
crented by means other than normal inter-
rogations ahall not axceed a period of more
than 2,500 miscroeeconds duration at a maxl-
mum duty cycle of 4.6 percent.

3. Paragraphs 28 and 211 of the
“Federal Aviation Standard, Airborne



ATC Trangponder Equiphent® are
amended by deleting the parenthetical
relerences 1o “(Class 1) and to "“{Class
IIy."

PART 43—MAINTENANCE, PREVEN-
TIVE MAINTENANCE, REBUILDING,
AND ALTERATION

B. Part 43 is amended by adding &
new Appendix F to read as [ollows:

APFENDIX F—ATC TraNsSPONDER TESTS AND
INSPECTIONS

Each person performing the ATC trans-
ponder tests required hy §91 177 shall cont-
Py with the following:

(aY Reply radic frequency:

(1) Interrogate the transponder and
verify that the reply frequency s 100043
MHz.

(b} Reply
framing pulses:

{1) Verify that the time interval between
the 0.5 amplitude polnts ¢h the leading edges
of the twe framing pulses Is 2034010
microseconds,

{a) Replycodes: -

(1) Idenmtification. Verlfy thai all Mode
3/A repnly pulses listed in Teble 1 are present.
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(2) Pressure cififude transmissions—il)
. Yerify that the transponder response to
meode C Interragations consists anty of fram-
ing pulses Fi1 and Fo If complete alsitude
reporting capability is provided. the altitude
digltizer may not be connected to the trans-
ponder at the time of the test.

(ii) Verify that the iransponder response
to. mode ¢ Interrogetions contisis of only
framing pulses ¥ ahd F: wih .,he altltude
gswiteh In the ''off’ positien.

{it1) If complete altitude reporting cop-
ability 18 provided, verify that the trans-
ponder résponse to mode C ihterrogatlons
gonsists of Informatlon pulses déngting pres-
sure mltitude et the time of the _test.

{d) Reply pulse width:

Verlfy that the duration of the Fi and s
pulses bDetween the 06 amplitude points on
the leading and treiling edge i 045 = 0.1¢
microseconds with—

(1) The transpobtder replyinz on mode
3/A, code DOOO, and

{2} The trapsponder replying on mode 374,
code 7777

(e) Suppression:

{1) Verity that the transpender response
to mode 3/A interrogations does not exceed
filye replles per second when the amplitude
of the P, pulee 18 equal to the P, pulse.

(2) Verify that the transponder response
tc mode 3/A Interrogations is at lesst 450 re-
nlics per egcond when the arnplitude of the
P, pulse i3 9 db less than the P, pulse.

(1) Recelver sensitvity:

(1} Verity thaet the receiver zengitivity of
the system ae installed including tranmission
Line 1osa 13 —73 4 dbm.

{2} Verify that the dlfference 1n mode 3/ 4
and motde C receiver sensitivity does not ex-
ceed 1 db.

(g) Tramsmitter power output:

{1) Verify that class 1A and 2A trapspon-
ders have o peak pulse power et the autenna

end of the transmissiom ling of at lenst 421
dbw and nat more then -4 37 dhw.

(2) Verify that rglase 1B and 2B trans-
ponders have a peak pulss power abt the
antenns end of the transmistion lne of at
least - 1B.5 dbw and not more than 427
dbw.

(h} Records: .

Comply with tbe provisions of § 43.9 of this
chapter ps to content, form and disposition
oI the records.

PART 91-—GENERAL OPERATING AND
FLIGHT RULES

C. Part 81 is amended as follows:
1. By ndding o pew § 9124, following
£ 91,23, to read as follows:

§91.24 ATCwraneponder equipment.

(a) ATC transponder eguipment in-
stalled after January 1, 1974, in U.8, reg-
istered civil mireraft not previously
equipped with an ATC transponder and
all ATC transponder equipment used In
U.S. registered civil eircraft atter July 1,
1975, must meet the perfermance and
environmental requirements of any class
of TSO-C74b or any cleas ot TSO-CM4ce,
as apprepriate, except that the Adminis-
trator may approve the use of TSO-CT4
or TSO-C74a equipment beyond July 1
1975, if the applicant submits cata show-
ing that such equipment meets the mini-
num performance standards of the ap-
propriate class of TSO-CT4e and the en-
vironmental conditions of the TSO under
which it was manufactured.

{b) 'This section doea not apply fo op-
erations conducted under Parts 121, 123,
127, or 135 of this chapter.

2. By adding a new § 81.177, fallowing
§ 81.175, to read ag follows:

§ 91.177 ATC transponder tesie and in-
spections.

(a) After January 1, 1974, no per-
son may use an ATC transponder that
is specified in §91.24, §121.345(c).
§127.123(b), or ¢§135.143(¢) of this
chapter, unless, within the preceding 12
calendar months, that ATC transponder
has been tested and inspected and found
to comply with Appendix F of Part 43 of
this chapter.

(b)Y The tests and inspections specified
in paragraph {a) of this section may be
gonducted by—

(1) A certificated repalr station prop-
eriy equipped to perform those functions
and holding—

(i) A radio rating, ¢lass II1;

(i) A limited radio rating appropriate
to the make and model transponder to be
tasiad;

(iil) A limited rating appropriate to the
test to be performed; or

{iv)- A limited rating for a manufac-
turer issued for the bransbonder in ac-
cordance with § 145.101¢k) (4) of this
chapter; or

2 A cert.lﬁcate holder authorized to
perform maintenance in accordance with
§121.379 or § 127.140 of this chapter; or

(3] The manufacturer of the aircraft
on which the transponder to be tested is
installed, i the transponder was in-
stalled by that manufacturer,

PART 121—CERTIFICATION AND OP-
ERATIONS: DOMESTIC FLAG AND
SUPPLEMENTAL AIR CARRIERS AND
COMMERCIAL OPERATORS OF
LARGE AIRCRAFT

D. Part 121 1s amended by adding a
new paragraph (¢) to § 121,345 to read as
follows:

§ 121.343

Hadio equipment.
* L | - -

() ATC fransponder equipment in-
stalled after January 1, 1974, in alreraft
not previously equipped with an ATC
transponder and all ATC transponder
equitment used after July 1, 1976, must
meet the performance and envirco-
mental requirements of any class of
TSO-C74¢b, or class 14 or class 1B of
TSO-C74c, a8 appropriate, except that
the Administrator may approve the use
of TSO-CT4 or TSO-CT4a equipment
beyond July 1, 1875, if the epplicant sub-
nmits datg showing that such equipment
meets the minimum performance stand-
ards of class 1A or class 1B of TSO-
C7{c and the environmental conditions
of the TSO wunder which it was
manufactured.

PART 127—CERTIFICATION AND OP-
ERATIONS OF SCHEDULED AIR CAR-
RIERS WITH HELICOPTERS

. Part 127 is amerded by designating
the substance of present § 127.123 as
paragraph (B} and adding a new parp-
granh (b 1o § 127.123 to vead az follows:

§ 127.123 Radio equnipment.

* - - - L

(b} ATC transponder equipment in-
stalled after January 1, 1974, in heli-
copters not previously equipped with an
ATC transponder and all ATC trans-
ponder equipment used after July 1,
1975, must meet the performance and
environmental requirements of pny class
of TRSO-CT4h, o1 class 1A or class 1B of
TSO-CT4¢, 83 appropriate, except that
the Administrator may approve the use
of TSO-C74 or TSO-CT4a equipment
beyond July 1, 1875, if the applteant sub-
mits data showing that such eguipment
meets the minimum perfiormance stand-
ards of class 1A or class 1B of TSO-CT4c
and the envirohmental conditions of the
TRO under which it was manufactured.

PART 135—AIR TAXI CPERATORS
AND COMMERCIAL OPERATORS OF
SMALL AIRCRAFT

F. Part 135 is amended by amendihg
§ 135,143 by adding & new paragraph (¢}
to read as follows:

8135143 CGeneral requiremenis,
» = .o - ]

(¢l ATC transponder egquipment in-
stalled after January L, 1974, in aircraft
not previously equipped with an ATC
transponder and ali ATC transponder
equinment used after July 1, 1975, must
meet the perfermance and environumen-
tal requirements of any class of TSO-




C74h, or class 1A or class 1B of TSO-

CT4c, as appropriate, except that the

Administrator may approve the use of

TSO-CT4 or TSO-CT4a equipment be-

yond July 1, 1073, if the applicant sub-
mits date showing that such eguipment .
meets the minimum performance stand-
ards of class 1A or class 1B of TBO-CT4¢,

and the environmental conditions of the

TS0 under which it was manufactured.
(Becs. 313(a), 801, 603, 604, 605, Faderal Avia-

tion Act of 1008, 40 U.S.0. 1364(a), 1491,

1423, 1424, 1425, sec, 8(c), Department of

Trausportation Act, 48 U.S.C. 1458(e))

Issued in Washington, D.C., on Decem-
ber 18, 1972,
J. H, Buarrer,
Adminigtrator.

Note: The incorporstion by reference
In this document was approved by the
Dirvector of the Frozrar RrcIsTER On
April 16, 1968,
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Airborne ATC Transponder Equipment
Correction

In ¥R Doc¢. T2-22184 appearing at page
28495 in the issue for Wednesday, De-
cember 27, 1872 the following changes
should be made:

1. In $37.180, in paragraph (a) (1)
(iiiy, (22 ), @b, did, and (Gv), in all
references to Part 2 of RTCA Document
DO-144 the figure “2" ghould read “two™.

2. In Appendix F to Part 43 the last
line of (e) (1), reading “of the P, pulse
iz equal to the P, Pulse.”, should read,
“of the P; pulse is equal to the P. Pulse.™;
and the last line of (e} (2), now reading
“P, pulse is 8 db less than the P. pulse.”,
should read “P: pulse is 8 db less than the
P; pulse.”
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