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and Regulations!Rules
Title14 AERONAUTICSAND o,apromat.,edon, ,o, eo. "cation as well as any unnecessary pro- 37.116

SPACE ]ongation of the period during which an"_ application must remain open, pending 37.117
receipt of additional information, pass

" Chapter l--Federal Aviation Agency Therefore, a new § 37.5(c) has been 37.118 Rate _
[Regulatory Docket No. 5065] added to Part 37, incorporating the last

sentence of proposed § 37.5(a) and the zor
PART 37_TECHNICAL STANDARD last sentence of § 514.2(d) (2). 37.119 TechDl0BI

ORDER AUTHORIZATIONS [NEW] The functions of an "Engineering and
37.120 Aircra__:l

" This amendment adds Part 37 "Tech- Manufacturing Branch, Flight Stand-
_' nical Standard Order Authorizations" ards Division" are conducted in the 37.121 Fire
, [New] to the Federal Aviation Regula- Western Region by the "Aircraft Engi- io_

neering Division". Parenthetical addi- CILd.
tions to replace the requirements con- tions to §§ 37.5(a),37.9(b) 37.11(a), and 37.122 Lifetained in Part 514 of the Regulations of
the Administrator and is part of the 37.17 reflect this difference in Western 37.123 Life
Agency recodiflcation program. Part Region organization. 37.124
37 [New] was published as a notice of No changes have been made to the cz4a.
proposed rule making in the FEDERAL TSO's in Subpart B of Part 514 except 37.125
REGISTEROnMay 19, 1964 (29 F.R. 6499). to renumber the sections and to reflect c ovo:

A number of changes have been made the fact that they are no longer issued 37.12_ Tech_l
in the proposal, both as a result of corn- by the Civil Aeronautics Administration
ments received and as a result of further under delegated authority from the Civil

Aeronautics Board. 37.127
review by the Agency. Some of the corn- Other minor changes of a technical
ments received recommended substantive nature have been made. They are not 37.128changes of the regulations. Although

substantive and do not impose any bur- 37.129 Portabhsome of these recommendations might,
upon further study, appear to be meri- den on regulated persons.

The definitions, abbreviations, and 37.130 Technl_l
torious, they cannot be adopted as a part rules of construction contained in Part 1
of the recodification program. However, [New] of the Federal AviatiOn Regula- 37.131 Special
all comments of this nature will be pre- tions apply to Part 37 [New]. bziasserved and considered in any later sub-
stantive revision of this part. In consideration of the foregoing, 37.132

Chapter III of Title 14 of the Code of 37.133
A number of comments urged that the Federal Regulations is amended, effec- 3"/.134 Technie_

footnote contained in § 514.1(b) be re- tire January 4, 1965, by deleting Part 514
rained to show that an article may be and Chapter I of Title 14 is amended by 37.135 Aircra_ !approved by measures other than a Part
37 Technical Standard Order. Although adding Part 37 [New] reading as here-inafter set forth, c2_. ra_ -- --

it is true that the Technical Standard This amendment is made under the 37.136 !iO.i_
Order is only one method of approval of authority of sections 313(a) and 601 of 37.137 Airborne -

an article, the present footnote is, itself, the Federal Aviation Act of 1958 (49too restrictive. In _:ddition to the one air
alternative set out in the footnote ap- U.S.C. 1354(a) and 1421). 37.138 VOR radio
proval as a part of the type design of a Issued in Washington, D.C., on Octo-
product--an article may also be a!o- ber 7, 1964. rangeair
proved on an individual basis by an N.E. HALABY, 37.139
authorized representative of the Admin- Administrator. tion
istrator. To prevent any misunder- Subpart A---General witlll_
standing, all three of these methods will Sec. of
be listed specifically in § 21,305 of Part 37.1 Applicability. rier_
21 [New]. 37.3 TSO authorization required. 37.140

In accordance with several comments, _7.5 Application and issue. (rubber
the note after § 514.5(b) of the regula- 37."/ General rules governing holders of tlon
tions of the Administrator has been re- TSO authorizations. 37.141 Aircr
tained in § 37.11(c). _7.9 Approval for deviation. 37.142

37.11 Design changes. 37.143 Fuel
A comment also pointed out the dele- 3"/.13 Recordkeeplng requirements. 3"/.144 Manifold

tion of the note following § 514.2(d) (2) 37.15 FAA inspection.
of the regulations of the Administrator. _7.17 1Vr_anufacturing and design defects. 37.145 Maximum

The note contained a 30-day time re- 37.19 Noncompliance.
striction on notification of approval or 37.21 Transferability and duration. 37.146 Pressl_
denial of an application for a TSO au-
thorization. In order to assure an appli- Subpart B---TechnlcalStandard Orders 37.147

cant of notification within 30 days of 37.111 Technical Standard Order Cla: 37.148
receipt of his application, or addition "Smoke Detectors". (

_, thereto, a new § 37.5(d) incorporating 37.112 Airspeed Indicator (pitot static)-- C49.
that note has been added to Part 37 TSO-C2b. 37.149

- [New]. 37.113 Technical Standard Order CSa: lters:"

: Deleted from proposed Part 37 [New] "Turn-and-Bank Indicator". TSO-_i_,
was the last sentence of § 514.2(d)(2) 37.114 Bank and pitch instruments (indi- 37.150 Aircraft
of the regulations of the Administrator, caring gyro-stabillzed type) (gy- 37.151 Flight

roscopic horizon, attitude gyro)-- 37.152 Fuelrelating to the time for filing of addi- TSO-C4c.
tional information. The Agency now 37.115 Direction instrument, non-magnetic,
believes that inclusion in Part 37 [New] gyro-stabillzed type (directional

_. of this sentence will eliminate the lOossi- gyro) TSO-CSc.
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See. Sec. (1) A statement of conformance cer-
37.153 Stall warning inatrument_--TSO- 37.180 Airborne ATC transponder equip- tifying that the applicant has met the

C54. ment (for air carrier aircraft)-- requirements of this subpart and that
37.154 Fuel and oil quantity instruments T80-C74. the article concerned meets the appli-

(for reciprocating engine air- 37.181 Hydraulic hose assernblles--TSO- cable performance standards of Subpartcraft) _TSO-C55. C75.
37.155 Engine-driven direct current genera- 37.182 Fuel drain valves--TSO-C76. B of_his part.

tors for aircraft certificated under 37.183 Gas turbine auxiliary power units--- (2) Copies of the technical data re-
Part4b---TSO-CS_. TSO-C77. quired in the applicable performance

37.156 Aircraft headsets and speakers (for 37.185 Fire detectors (radiation sensing standards of Subpart B of this part.
air carrier aircraft)--TSO-C57, type)--TgO-C79. (3) A description of his quality con-

37.157 Aircraft microphones (for air carrier 37.186 Flexible fuel and oil material_ trol system in the detail specified in
aircraft )--TSO-C58. TSO-CS0.

37.158 High frequency (HF) radio commu- 37.190 Cockpit voice recorder--TSO-C84. 2 ...... (2 1.36) of this chapter.
nication transmitting equipment 37.191 Survivor locater lights--TSO-C85. In complying with this paragraph, the
operating within the radio fre- AUTHORITY: The provisions of this Part 37 manufaeturer may refer to current qual-
quency range of 1.5-30 megacycles issued under secs. 313(a), 601, 72 star. 752, ity control data filed with the FAA as a
(for air carrier aircraft)_TSO- 775; 49 U.S.C. 1354(a). 1421. part of a previous application. When aC31b.

series of minor changes in accordance
37.159 High frequency (HF) radio commu- Subpart A--Generalnicatlonreeeiving equipment oper- with 2 37.11 is anticipated, the manu-

ating within the radlo-frequency § 37.1 Applicabilily. L facturer may set forth in his applica-
range of 1.5-30 megacycles (for tion the basic model number of the arti-
air carrier aircraft)--TSO-C32b. (a) This part prescribes--- cle with open brackets after it to denote

37.160 Airborne _ glide slope receiving (1) Requirements for the issue of that suffix change letters will be added
equipment (for air carrier air- Technical Standard Order Authoriza- from timetotime.
craft)--TSO-C34b, tions;and (b) After receiving the application

37.161 Airborne ILS localizer receiving (2) Technical Standard Orders (here- and other documents required by para-
equipment operating within the after referred to in this part as "TSO's') graph Ca) of this section to substantiate
radio-frequency range of 108-112 containing minimum performance and the manufacturer's compliance with this
megacycles--TSO-C36b, quality control standards for specified part and his ability to produce duplicate37.162 VI-IF radio communications trans-
mitting equipment operating with- materials, parts, or appliances (here- articles under this part, the Adminis-
In the radio-frequency range of after referred to in this part as "arti- trator issues a TSO authorization to the
118--136 megacycles_TSO-C37b, cles") used on civil aircraft, manufacturer to identify the article with

37.163 vI-IF radio communications receiving (b) The performance standards in the applicable TSO marking.
equipment operating within the each TSO are those that the Adminis- (c) If the application is deficient, the
radio-frequency range of i18-136 trator finds necessary to ensure that the applicant must, when requested by the
megacycles--TSO-C38b, article concerned will operate satisfac- Administrator, submit any additional in-37.164 Airborne selective calling equipment
(for air carrier aircraft)--TSO-- torily or will accomplish satisfactorily formation necessary to show compliance
c59. its intended purpose under specified with this part, If the applicant fails to

37.165 Airborne Loran A receiving equip- conditions, submit the additional information within
ment operating within the radio- (C) An article manufactured under a 30 days after the Administrator's re-frequency range of 1800-2000 kilo- TSO authorization or an FAA letter of
cycles (for air carrier aircraft)m acceptance as described in § 37.3(b), is quest, his application is denied and the
TSO-C60. all approved article for the purpose of applicant is so notified.

37.166 Portable aircraft emergency corn- (d) The A_rnirtistrator issues or de-
munications equipment (for air meeting the regulations of this chapter nies the application within 30 days after
carrier aircraft)--TSO-C61a with- that require the article to be approved, its receipt or, if additional information
in the radio-frequency range of (d) For the purposes of this part, a has been requested, within 30 days after
450 to 8500 kilocycles (for air car- manufacturer is a person who controls receiving that information.
Tieralrcraft)--TSO-C61, the design and quality of an article pro-

37.167 Aircraft tires---TSO-C62h, duced under the TSO system (or to be § 37.7 General rules governing holders
37.168 Airborne weather radar equipment produced, in the case of an application) of TSO authorizations.

(for air carrier aircraft)--TSO- including the parts thereof and any proc- Each manufacturer of an article forC63.
37.169 Oxygen mask assembly, continuous esses or services related thereto that are which a TSO authorization has been is-

' flow, passenger (for air carrier procured from an outside source, sued under this part must---
aircraft)--TSO-C64. § 37.3 TSO authorization required. (a) Manufacture the article in ac-

87.170 Airborne doppler radar ground speed cordance with Subpart A of this part and
and/or drift angle mea_uring (a) Except as provided in paragraph the applicable requirements of Subpart
equipment (for air carrier air- (b) of this section, no person may iden- B of this part;craft) --TSO-C65.

37.171 Airborne distance measuring equip- tify an article with a TSO marking un- (b) Conduct all required tests and in-
ment (DMET) (for air carrier air- less he holds a TSO authorization and spections, and establish and maintain a
craft)--TSO-C68, the article meets applicable TSO quality control system adequate to en-

37.172 Aircraft wheels and brakes--TSO-- standards, sure that the article meets the require-
C26a. (b) The holder of an FAA letter of ments of paragraph (a) of this section

37.173 Airborne radar altimeter equipment acceptance of a statement of conform- and is in condition for safe operation;
(for air carrier aircraft)--TSO- ance issued for an article before July 1, (c) Prepare and maintain, for eachC67.

37.174 Airborne automatic dead reckoning 1962, may continue to manufacture that model of each article for which a TSO
computer equipment utilizing air- article without obtaining a TSO authori- authorization has been issued, a current
craft heading and doppler-obtained zation, but shall comply with the re- file o_ complete technical data and rec-
ground speed and drift angle data quirements of 22 37.7 through 37.21. ords in accordance with § 37.13; and

(d) Permanently and legibly mark
(for air carrier alrcraft)--TSO-- § 37.5 Application and issue, each article to which this section appliesc68.

37.175 Emergency evacuation slldes--TSO- (a) The manufacturer (or his author- with the following information:
069. ized agent) must submit an application (1) The name and address of the

37.176 Liferafts (nonreversible)--TSO-C70. for a TSO authorization, together with manufacturer.(2) The name, type, or model desig-
37.177 AlrbornecalpowerStatiCconverter(°T}Oto I_")(forairelectri'car-the following documents, to the Chief, nation of the article.

Tier aircraft)--TSO-C71. Engineering and Manufacturing Branch, (3) The weight of the article to the
37.178 Individual flotation devices--TSO- Flight Standards Division, of the region nearest _Ao of a pound.

/ c72. in which the manufaoturer is located (or, (4) The serial number or the date of
37.179 Static electrical power inverter-- in the case of the Western Region, the manufacture of the article, or both.

Tile-073. Chief, Aircraft Engineering Division) : (5) The applicable 2_SO number.
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§ 37.9 Approval for deviation, that time, he shall send copies of these AS-400, Smoke Detectors, dated July 1,

(a) Each manufacturer who requests records to the Administrator. The man- 1947,_ stated below, with the exceptions
ufacturer shall retain the records de- hereinafter noted, are established as theapproval to deviate from any perform-

ance standard of Subpart B of this part scribed in paragraph (a) (2) of this sec- minimum safety requirements for smoke
must show that the standards from tion for a period of at least two years, detectors which are intended for use in
which a deviation is requested are com- § 37.15 FAA inspection, civil aircraft:

1. Purpose. To specify minimum require-
pensated for by factors or design tea- Upon the request of the Administrator, ments for smoke detection Instruments for
tures providing an equivalent level of each manufacturer of an article under a use In aircraft, the operation of which may
safety. TSO authorization shall allow the Ad- subject the instrument to environmental

(b) The request for approval to de- ministrator to inspect-- conditions specified in section 3.4.
viate, together with all pertinent data, _ (a) Any article manufactured under s. 8cope. This specification covers two
must be submitted to the Chief, Engi- that authorization; basic types as follows:
neering and Manufacturing Branch, (b) The manufacturer's quality con- Type I. Carbon monoxide.
Flight Standards Division, of the region trol inspections and tests; Type II. Photoelectric cell.8. Genera! requirements.
in which the manufacturer is located (e) The manufacturing facilities; _nd 3,1. Material and workmanship.
(or, in the case of the Western Region, (d) The technical data files on that 8.1.1. _faterial. Materials shall be of a
the Chief, Aircraft Engineering Dirt- article, quality which experience or tests have dem-
sion), onstrated to be suitable and dependable for

§ 37.17 Manufacturing and design de- ttse in aircraft instruments.
§ 37.11 Design changes, fects. 8.1.2. Workmanship. Workmanship shall

(a) Minor changes by the manufae- Whenever the investigation of an acci- be consistent with high-grade aircraft ln-
turer holding the authorization. The dent or service difficulty report shows strument manufacturing practice.

3.2. Radio lnter/erence. The instrument
manufacturer of an article under an that an article manufactured under a shall not be the source of objectionable inter-
authorization issued under this part may TSO authorization is unsafe because of terence, under operating conditions at any
make minor design changes (any change a manufacturing or design defect, the frequencies used on aircraft, either by radia-
other than a major change) without manufacturer shall, upon the request of tlon or feed-back, in radio sets installed In
further approval by the Administrator. the Administrator, report to the Admin- the same aircraft as the instrument.
In this case, the changed article keeps istrator the results of his investigation 3.3. Identification. The following infer-
the original model number and the and any action, taken or proposedby the mation shall be legibly and permanently
manufacturer shall forward to the ap- manufacturer, to correct that defect, marked on the instrument or attached
propriate Chief, Engineering and Manu- If action is required to correct the defect thereto:

(a) Name of instrument (smoke detector).
facturing Branch (in the case of the in existing articles, the manufacturer (b) SAm Spec. AS-400.
Western Region, the Chief, Aircraft Engi- shall submit to the appropriate Chief, (c) Rating (electrical, vacuum, etc.).
neering Division), any revised data that Engineering and Manufacturing Branch (d) Manufacturer's part number.
is necessary for compliance with § 37.5 (in the case of the Western Region, the (e) Manufacturer's serial number or date
(a). Chief, Aircraft Engineering Division), of manufacture.

(b) Major changes by manu]acturer the data necessary for the issue of an ap- (f) Manufacturer's name and/or trade-
holding the authorization. Any design propriate airworthiness directive, mark.
change by the manufacturer that is ex- 3.4. Envtronmenta_ conditions. The fol-
tensive enough to require a substantially § 37.19 Noncompliance. lowing conditions have been established asdesign criteria only. Tests shall be con-
complete investigation to determine corn- The Administrator may, upon notice, ducted as specified in sections 5, 6, and 7.
pliance with Subpart B of this part is a withdraw the TSO authorization of any 3.4,1. Temperature. When mounted in ac-
major change. Before making such a manufacturer who identifies with a TSO cordance with the instrument manufactur-
change, the manufacturer must assign marking an article not meeting the ap- er's instructions, the instrument shall func-
a new type or model designation to the plicable performance standards of this tion over the range of amblent temperature
article and apply for an authorization part. of --55 ° C. to 60" C. and shall not be ad-
under § 37.5. versely affected by exposure to temperatures

(c) Changes by person other than § 37.21 Transferability and duration, in the range --65 ° C. and to 70° C.
_.4._. Humtdt_y. The instrument shall

manu]aeturer. No design change by any An authorization issued under this function and not be adversely affected when
person (other than the manufacturer part is not transferable and is effective exposed to a relative humidity of up to and
who submitted the statement of con- until surrendered, or withdrawn or including 95% at a temperature of approxi-
formance for the article) is eligible for otherwise terminated by the Adminis- mutely 32" C.
approval under this part, unless the per- trator. S.4.3. Altitude. The instrument shall

function and not be adversely affected when
son seeking the approval is a manufac- Subpart B_Technical Standard subjected to a pressure and temperatureturer and applies under § 37.5(a). Per-
sons other than a manufacturer may ob- Orders range equivalent to --1,000 feet to -t-40,000

feet standard altitude.
tain approval for design changes under § 37.111 Technical Standard Order Cla: 3.4.4. Vibration. When mounted in ac-
Part 43 [New] or under the applicable "Smoke Detectors". cordance with the instrument manufactur-airworthiness regulations.

(a) Introduction. (1) This Techni- er's instructions, the units shall function and
§ 37.13 Recordkeeping requirements, cal Standard Order is intended to serve shall not he adversely affected when sub-

(a) Keeping o_ records. Each manu- as a criterion by which the product man- jected to the followin :vibrations:
faeturer holding a TSO authorization ufacturer can obtain approval of his
under this part shall, for each article smoke detector. Type ofinstrument Cycles Maz.
manufactured under that authorization, (2) In the establishment of this Tech- mounting per Ampli-minute_ tudeI aeceleration
keep the following records at his factory: nical Standard Order, consideration has

• (1) A complete and current technical been given to existing Government and _hockmountedpanelin- Inch
data file for each type or model article, industry standards for smoke detectors struments.............. _0-3000 0,005 0.8_
including design drawings and specifi- for the purpose of adopting the perform- Unshockmountedpanel

instruments ............ 500-3000 .010 1.3cations, aflce requirements of one of the recog- _lfframestrueturemount-
(2) Complete and current inspection nized aeronautical standards as the ed instruments.._,..... 500-3000 .030 3.8

records showing that all inspections and minimum safety requirements for smoke
tests required to assure compliance with detectors which are intended for use in , It isunderstoodthat the unit shallwithstandvibra.

tions at higher frequencies, but the acceleration values
this part have been properly done and civil aircraft. The specification of the neednotexceedthoseshownabove.
documented. Society of Automotive Engineers for When specified by the purchaser for use in rotary wing

(b) Retention o/records• The manu- smoke detectors contains such require- aircraft,thefrequency rangeshallbe150-3000cyclesper
minute.

facturer shall retain the records de- merits.

scribed in paragraph (a) (1) of this sec- (b) Directive--(1) Provisions. The _ Copies may be obtained from the Society
tion until he no longer manufactures the performance requirements for smoke de- of Automotive Engineers, 485 Lezlngton Ave-
article concerned under this part. At rectors as set forth in SAm Specification nue, New York 17, New York.
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4. Detail requirements. (1) Air containing 0.01% plus or minus After operating In this manner for 5 hours,
4.1. Design. 0.005% carbon monoxide, or an air sample per section 5.5, shall be lntro-
4.1.1. The Instrument shall consist of a (2) Air containing smoke or gas having a duced lnto the instrument and the time re-

means for: light transmission value of 85% to 92% of quired for operation of the alarm circuit or
Type I: Testing air for contamination with that of clear air. control circuit shall not exceed 30 seconds.

gaseous products of combustion. It shall in- 5.6. Power conditions. Unless otherwise 7.7. Altttucle effect. The instrUment shall
elude an alarm circuit or control circuit specified all tests for performance shall be be subjected to an altitude pressure equlva-
which will Indicate the presence of contaml- conducted at the power rating recommended lent to 40,000 feet. After operating in this
nation when It reaches a concentration of by the manUfacturer, manner continuously for five hours the tlme
not more than 0.010% of carbon monoxide 6. Individual per]ormanee requirements, required for reaction of the alarm circuit or
by volume. All instruments, or components of such, shall control circuit, on a sample of air per section

Type II: Testing air for contamination be subjected to whatever tests the manufac- 5.5, shall not exceed 30 seconds.
with smoke or gas of all colors or particle turer deems necessary to demonstrate specific 7.8. Vibration. The instrument shall be
siZeS. It shall Include an alarm circuit or compliance with this specification Including mounted on a vibration stand, in its own
control circuit which will Indicate the pres- the following requirements where applicable, shock-mounted base, If provided with one,
ence of contamination which reduces the 6.1 Response time. The Instrument shall In lts normal operating plane. The test shall
light transmission to not less than 90% of be tested, so that, when an air sample per be conducted with the instrument In normal
that of clean air. Percentage of transmission section 5.5 is Introduced Into the Instrument operation condition. The InstrUment shall
Is defined as the light falling on a photo- under normal room temperature and atmos- be subjected to vibration with an amplitude
electric cell through a one foot distance as pherlc pressure conditions the alarm circuit between 0.003 and 0.005 inch at frequencies
compared to the light transmitted in clear or control circuit shall be energized within from 500 to 3,000 cycles per minute, in order
air. a maximum of 30 seconds, to determine whether the natural frequency

4.1.2. A means shall be Incorporated In the 6.2. DteZectrtc. The Insulation shall be of the Instrument does occur In this Ire-
design to admit the air sample to the serial- subjected to a dielectric test with an R. M.S. quency range.
rive element of the Instrument in a positive voltage at a commercial frequency applied 7.9. Vibration endurance. With the In-

for a period of 5 seconds equivalent to 5 times strument mounted on a vibration stand, permanner.
4.2. Indicating rae_,l_od. The instrument normal circuit operating voltage, except section 7.8 and with the Instrument in a

shall be capable of actuating both visual and where circuits Include components for which normal operating condition, it shall be vl-
aural alarm Indicators. such a test would not be appropriate the brated continuously at a total amplitude of

4.3. Reliability. False signals In the in- test voltage shall be 1.95 times the normal 0.03 Inch for a period of 24 hours at the
strument shall not result from variations In circuit opera_lng voltage. The Insulation natural frequency, if applicable, as deter-
voltage ( -t-95 % and --100% of the rated), response shall not be less than 20 megohms mined in section 7.8, or If not applicable at a
flight altitude, accelerations encountered In at that voltage, frequency of 2,000 cycles per minute. At the
flight or landing, and from normal amounts 7. Qualification tests. As many instrU- completion of this test the instrument shall
of dust they may accumulate within the in- ments as deemed necessary to demonstrate be examined to determine that no loosenessthat all Instruments will comply with the in the mechanism nor damage to any part
strument under normal flight operation.

4.4. Integrity test provision. The Instru- requirements of this section shall be tested has resulted from the vibration and also, ItIn accordance with the manufacturer's rec- shall be subjected to a sample of air Intro-
merit shall be provided with a means for ommendatlons. The tests of each Instru- duced trite It as per section 5.5 and the re-
being tested In flight. The test shall cause merit shall be conducted consecutively and spouse time shall not exceed 80 seconds.
operation of the alarm circuit or control cir- after the tests have been Initiated, no further
cult by Initiating the sequency of actions adjustments of the instrument shall be per- (2) Exceptions. Section 4.1.1, Desion.
through a disturbance In the instrument, mitred. For those Instruments which employ Second sentence of TyPe II: "It shall

4.5. _ampltn9 oharacter_stios. When an a cycling device for testing a multiplicity of Include an alarm circuit or control
instrument installation Is designed to divert locations with one Instrument, these tests circuit which will indicate the presence
the air samples from more than one sampling shall be conducted on the basis of a single of contamination which reduces the light
station, it shall cycle at a rate not to exceed sample station. During these tests no false transmission to not less than 84 percent
80-seconds per sampling station, in which alarm shall result.
case, flow of air through all the sampling 7.1. Stability. The Instrument shall be op- nor more than 96 percent of that of clear
conduits shall be maintained continuously, crated continuously for 24 hours at room air.
In addition, when a smoke alarm is indicated, temperature. At the end of the first and Section 5.5, Air sample. Subparagraph
an alarm shall be actuated to indicate the twenty-fourth hour of operation a sample of _(.2) : "Air containing smoke or gas having
location in which the smoke or gas is being air, per section 5.5, shall be Introduced Into bt light transmission value of 84 percent
generated and to continue to Indicate the the Instrument and the time required for to 96 percent of that 01 clear air. A bar
alarm until the condition is eliminated. It operation of the alarm circuit or control cir- placed across light path to provide neces-shall begin cycling in a normal manner cult shall not exceed 30 seconds.
within 30 seconds after releasing the alarm 7.2. Suction variation. The Instrument sary light cut-off which has been call-
signal, shall be operated continuously by varying the brated against smoke may be used tn

5. Test conditions, suction from 25% below to 25% above the place of actual smoke samples."
5.1. Atmosplteric conditions. Unless other- rated. At each of these values a sample of Section r/.3, Volta0e l_aric_t_on. "The

wise specified, all tests required by thls specl- air, per section 5.5, shall be introduced Into Instrument may be operated with the
flcation shall be made at an atmospheric the Instrument and the time required for voltage varying from 110 percent to g0
pressure of approximately 29.92 inches of operation of the alarm circuit or control cir- percent of the rated voltage. The re-
mercury and at an ambient temperature of cult shall not exceed 30 seconds.
22" C. When tests are made with the dimes- 7.3. VoItage var/atton. The Instrument spouse time to an air sample per section
pheric pressure or the temperature substan- shall be operated with the voltage varying 5.5 shall not exceed 30 seconds."
tlally different from these values, allowance from 110% to 85% of the rated voltage. The Section 7.4, Higlz temperature. "An
shall be made for the variations from the instrument shall then be tested with an air air temperature of 45* C. is acceptable
specified conditions, sample, per section 5.5, and the response time for the test after six hours of exposure

5.2. Vibrat/on (to minimize friction). Un- shall not exceed 30 seconds, at 70* C. The response time to an air
less otherwise specified, all tests for perform- 7.4. Hi#_ temperature. The instrument sample per section 5.5 shall not exceed
ance may be made wlth the Instrument sub- shall be exposed to a temperature of 70 ° C. 30 seconds."
Jeered to a vibration of 0.002 to 0.005 Inch for a period of 0 hours after which It shall
amplitude at a frequency of 1,500 to 2,000 be tested with air at 60* C. for a period of 80 Section 7.5, Low teraperature. "The
cycles per minute. The term amplitude as minutes without giving a false alarm. The instrument may be exposed to a tern-
used herein indicates the total displacement Instrument shall then be tested with an air perature of --54* C, for a period of 24
_rom positive maximum to negative magi- sample, per section 5.5, and the response time hours after which time it shall be op-
mum. shall not exceed 80 seconds, erated for a period of 30 minutes at

5.3. Vibration stand. A vibration stand 7.5. Low temperature. The instrument _54" C. without giving a false alarm.
shall be used which will vibrate at any de- shall be exposed to a temperature of --65* C. The response time to an air sample per
sired frequency between 500 and 3,000 cycles for a period of 24 hours, after which It shall section 5.5 shall not exceed 30 seconds."
per minute and shall subject the instrument be raised to a temperature of --55* C. for a
to vibration such that a point on the instrU- period of 6 hours. After operating for 30 (3) Application. (i) Smoke detectors
ment will describe, in a plane Inclined 45 minutes at a temperature --55* C., without complying with the specifications ap-
degrees to the horizontal plane, a circle, giving a false alarm, the response tlme to the pearlng In this order are hereby ap-
the diameter of which is equal to the am- air sample in section 5.5 shall not exceed 80 proved for all aircraft. Smoke detectors
plitude specified herein, already approved may continue to be

5.4. Test position. Unle_es otherwise spool- seconds.
fled, the instrument shall be mounted and 7.6. Humidity. The Instrument shall be installed in aircraft:
tested In Its normal operation position, subjected to an atmosphere 32* C. with a (l/) For which an application for orig-

5.5. Air sample. Unless otherwise specified, relative humidity of 95%, with the air sam- inal type certificate is made prior to the
air samples shall be as follows: ple being taken from the same atmosphere, effective date of this order.
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(b) The prototype of which is flown (iii) If complaints of nonconformance 1. Purpose. To specify minimum require-
within 1 year after the effective date of with the requirements of this order are ments for turn and bank indicators for use
this order, and brought to the attention of the Federal in aircraft, the operation of which may sub-Ject the instruments to the environmental

(e) The prototype of which is not Aviation Agency and investigation indi- conditions specified in section 3.4.
flown within 1 year after the effective cates that such complaints are justified, 2. _oope. This specification covers three
date of this order if due to causes beyond the Administrator will take appropriate basic types of instruments as follows:
the applicant's control action to restrict the use of the product Type I. Air driven.

(ii) If a major change is made in the involved. Type II. DC operated.
installation within 9 months after the (iv) Copies of this Technical Standard Type III. AC operated.
effective date of this order involving a Order may be obtained from the Library 3. General requirements.
change in type or model of smoke detec- Services Division, HQ-630, Federal Avia- 3.1. Materials and workmanship.3.1.1. Materials. Materials shall be of a
tor, previously approved types of smoke tion Agency, Washington, D.C., 20553. quality which experience and/or tests have
detectors may be installed. However, in
any such change made after the 9-month § 37.112 Airspeed indicator (pltot fordem°nstratedusein aircraftt°be instruments.suitableand dependable•
period, new types of smoke detectors static)--TSO-C2b. 3.1.2. Workmanship. Workmanship shall
installed shall meet the specifications (a) Applicability_(1) Minimum per- be consistent with high grade aircraft _a-
contained in this section. ]ormanee standards. Minimum per- strument manufacturing practice.

(c) Specific instruetions_(1) Mark- formance standards are hereby estab- 3.3. Radio tnter]erencc. The instrument
tng. In addition to the identification in- lished for airspeed indicators which shall not be the source of objectionable in.terference, under operating conditions at
formation required in the referenced specifically are required to be approved any frequencies used on aircraft, either by

_: specification, each smoke detector shah for use in the civil aircraft of the United radiation or feed back, in radio sets installed
be permanently marked with the Tech- States. New models _f airspeed indi- in the same aircraft as the instrument.
nical Standard Order designation, caters (pitot static) manufactured 3.3. Identification. The following Infor-
"FAA-TSO-Cla" to identify the smoke for installation on civil aircraft on or matlon shall be legibly and permanently

detector as meeting the requirements of after November 1, 1957, shall meet marked on the instrument or attached there-
this order in accordance with the man- the standards set forth in SAE Aero- to:

(a) Name of instrument (Turn and bane
ufacturer's statement of conformance nautical Standard AS-391B, "Airspeed indicator).
outlined below. The Administrator ac- Indicator (Pltot Static)," dated Decem- (b) SAE Specification. AS-395.
cepts this identification as evidence that ber 15, 1954._ Airspeed indicators (pitot (c) Rating (nominal electric or vacuum,
the established minimum safety require- static) approved by the Civil Aeronautics etc.).
ments for the smoke detector have been Administration prior to November 1, (d) Manufacturer's part number.
met. 1957, may continue to be manufactured (e) Manufacturer's serial number or date

(2) Data requirements. Ten copies of under the provisions of their original of manufacture.
the following technical information shah approval. (f) Manufacturer's name or trademark.3.4. Environme_ttal conditions. The fol-
be submitted to the Chief, Engineering (b) Marking. In lieu of the marking lowing are established design criteria only.
and Manufacturing Branch, F 1i g h t requirement of § 37.7 (c) the range shall All tests shall be run as per sections 5, 6,
Standards Division, Federal Aviation be shown, and 7.
Agency in the region in which the manu- (c) Data requirements. With the 3.4.1. Temperature. When installed in ac-
facturer is located: statement of conformance, one copy of cordance with the instrument manufactur-

Installation recommendations pre- manufacturer's operating instructions, er's instructions the instrument shall func°
pared by the manufacturer covering the schematic diagrams, and installation tlon over the range of ambient temperaturefrom --30 ° C. to 50" C. and shall not be ad-
proper location, mounting, test circuits, procedures shall be furnished the Chief, versely affected by exposure to temperatures
and related technical information essen- Engineering and Manufacturing Branch, in the range of --65 ° C. to 70° C.
tial to insure proper flmctioning and Flight Standards Division, Federal Avia- 3.4.2. Humidity. The instrument shall
maintenance of the unit as installed in tion Agency, in the region in which the function and shall not be adversely affected
the aircraft, manufacturer is located, when exposed to a relative humidity of up

(3) EFeetive date. After June 1, 1948,
specifications contained in this Tech- § 37.113 Technical Standard Order C3a: approximatelytoand including32° g5%C.at a temperature of
nical Standard Order will constitute the "Turn-and-Bank Indicator". 3.4.8. Altitude. The instrument shall
basis for approval of smoke detectors for (a) Introduction. (1) This Technical function and shall not be adversely affectedwhen subjected to a pressure and tempera-
use in certificated aircraft. Standard Order is intended to serve as a _ure range equivalent to --1,000 to 40,000

(4) Deviations. Requests for deviation criterion by which the product manu- feet standard altitude except that the in-
from, or waiver of, the requirements of facturer can obtain approval of his turn- strument temperature shall not be lower
this order, which affect the basic air- and-bank indicator, than--30 ° C.
worthiness of the component, should be (2) In the establishment of this Tech- 3.4.4. Vibration. When installed in accord-
submitted for approval by the Chief, En- nical Standard Order, consideration has ance with the instrument manufacturer's
gineering and Manufacturing Branch, been given to existing Government and instructions the instruments shall functionand not be adversely affected when sub-
Flight Standards Division, Federal Avia- industry standards for turn-and-bank Jected to vibrations of not more than 0.010
tion Agency, in the region in which the indicators for the purpose of adopting inch at a frequency from 500 to 3,000 cycles
manufacturer is located, the performance requirements of one of per minute or of not more than 1.3 g. When

(5) Conformance. (l) The manufac- the recognized aeronautic_l standards as specified by the purchaser for use in rotary
turer shall furnish to the FAA (address the minimum safety requirements for wing aircraft, the frequency range shall be
as noted under "Data. requirements" turn-and-bank indicators which are in- 150-s,00o cycles per minute.
above), a written statement of conform- tended for use in ci_l aircraft. The 1_o_: It is understood that the unit shall
ance signed by a responsible ofllcial of specification of the Society of Automo- withstand vibration at higher frequencies,but the acceleration values need not exceed
his company, setting forth that the rive Engineers for turn-and-bank indl- those shown above.

* smoke detector to be produced by him cators contains such requirements.
meets the minimum safety requirements (b) Directive--(1) Provision. The 4. Detat_ requirements.established in this order. Immediately 4.1. Indicating method. Turns shall be in-
thereafter distribution of the smoke de- performance require_ments for turn- dicated by means of a pointer, deflecting in

° tector conforming with the terms of this and-bank indicators as set forth in direction of turn. Banks shall be indicated
order may be started and continued. SAE Specification AS-395, Turn-and- by means of a black ball, free to move in a

(ii) The prescribed identification on Bank Indicator, dated July 1, 1947/ curved transparenttube.4.2. V_sibtlity. Both bank and turn indl-
the smoke detector does not relieve the stated below, are hereby established as cations shall be visible from any point with-
aircraft manufacturer or owner of re- minimum safety requirements for turn- In the frustum of a cone whose side makes

"sponsibility for the proper application of and-bank indicators which are intended an angle of not less than 80 degrees with the
perpendicular to the dial and whose small

the smoke detector in his aircraft, nor for use in civil aircraft: diameter is the aperture of the instrument
waive any of the requirements concern- case. The distance between the dial and
ing type certification of the aircraft in _Copies may be obtained from the Society the cover glass shall be a practical minimum
accordance with existing Federal Avis- of Automotive Engineers. 485 Lexington Ave- and shall not exceed 0.187 inch.
tion Regulations. hue, New York 17, New York. 4.3. Dial markings.

No. 224
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4.3.1. Finish. Unless otherwise specified, shall be reached within five minutes after the instrument while still at --30 C. shall
luminescent (self-activating) material shall normal rated suction is applied, meet the requirements of _aragraph 6.0 ex-
be applied to all markings, pointer and the 6.5.2. Types II and fII requirements. The cept that pointer deflection shall be as indi-
inclinometer backing, gyro rotor shall start to rotate and continue cared in Table TT. The performance shall be

4.3.2. Letters. Letters °_L" and "R" shall to operate at a speed sufficient for proper checked within ten minutes after power
be legibly marked on the dial. performance of the instrument on an applied is applied. When turning is stopped the

4.3.3. Instrument name. The words "Turn voltage not to exceed 80% of the rated volt- pointer shall return smoothly to zero within
and Bank" shall be marked and may be in- age. This speed shah be reached within five _2 inch.
dicated in the same finish as the letters, minutes after application of the voltage. 7.8. Turn indicator sensitivity, htgk tern-

4.4. Power variations The instrument 6.0. Turn indicator sensitivity, room tern- perature. The conditions of paragraph 6.6
shall properly function with a voltage and perature. Starting in normal position and shall also be met at a test tem_aerature of
frequency variation of __10% of the rated operating under rated power, the instrument 70 C.
value (provided the a. c. voltage and fre- shall be rotated about the vertical axis at the 7.9. Vibration. With the gyro operating
quency vary in the same direction) and/or rates specified in Table I. Deflections of the under rated power the instrument shall be
+30% of the rated vacuum pressure, turn indicator pointer shall be of the magni- vibrated at 500 cycles per minute and de-

S. Test conditions, tude shown in Table I. Pointer motion shall scribe a circle of 0.003 to 0.005 inch diameter.
5.1. Atmospkeric conditions. Unless other- be smooth. , , The frequency shall be slowly increased to

wise specified, all tests required by this speci- 6.7. Dielectric test. (Types II and HI only.) 3,000 cycles per minute and then decreased
fication shall be made at an atmospheric The insulation shall be subjected to a dlelec- to 500 cycles per minute, to determine
pressure of approximately 29.92 inches of tric test with a R. M. S. voltage at a commer- whether the natural frequency of the in-
mercUry and at an ambient temperature of cial frequency applied for a period of five strument occurs in this range. At no time
approximately 22 ° C., When tests are made seconds equivalent to five times normal cir- shall the pointer leave the zero position more
with atmospheric pressUre or temperature cult operating voltage. Except where circuits zero within _i6 inch. After three hours ex-
substantially different from these values al- include components for which such a test than _2 inch, and the ball shall remain at ,_
lowance shall be made for the variation woUld not be appropriate, then the test volt- posure to vibration amplitude as specified in
from the specified conditions, age shall be 1.25 times normal circuit operat- section 8.4.4 and at the natUral frequency of

6.2. Vibration (to minimize friction). Un- ing voltage. The insulation resistance shall between 500 and 8,000 cycles per minute,
less otherwise specified all tests for perform- not be less than 20 megohrns at that voltage, otherwise at 2,000 cycles per minute, no dam-
ance may be made with the instrument 7. Qualification tests. As many instru- age shall be evident and the instrument shall
subjected to a vibration of 0.002 to 0.005 merits as deemed necessary to demonstrate meet the requirements of section 6.
Inch amplitt_de at a frequency of 1,500 to that all instruments will comply with the 7.10. Humidity. The instrument shall be
2,000 cycles per minute. The term amplitude requirements of this section shall be tested operated under the extreme conditions speci-
as used herein indicates the total displace- in accordance with the manufacturer's rec- fled in section 3.4.2 for a period of I0 hoUrs
merit from positive ma=tmum to negative ommendations, after which it shall meet the requirements
maximum. 7.1. Case leakage. (Type Z only.) A differ- of section 6.

5.3. Vibration stand. A vibration stand ential pressUre of 15 inches of mercury be- TURN INDICATORSENSITIVITy
shall be used which will vibrate at any de- tween the inside and outside of the case shall
sired frequency between 500 and 8,000 cycles not result in a leakage greater than that TABLZ'r
per minute and shall subject the instrument which will cause a pressure drop of 0.4 inch Reference: Paragraph 6.6:
to vibration such that a point on the in- of mercUry in 10 seconds. Deflection
ctrument case will describe in a plane in- 7.2. Bank indicator clamping (room tern- Rate of turning (degreeper o]Iao4nter
cHned 45 degrees to the horizontal plane, a perature). When the instrument is suddenly minute) : tip (tnckes)
circle, the diameter of which is equal to the rotated from a position of 12 degrees bank 0.............................. 0_.015
amplitude specified herein, through the vertical to 12 degrees opposite 36 .............................. _1s±I_4

5.4. Turntable. A t_trntable which can be bank, the time for the ball to move from the 180 ............................. _e_1/_4
operated smoOthly through the ranges speci- bank indicator zero position to the rest posi- 360 ............................. _ __._is
fled herein shah be used for making callbra- tion at the end of the tube shall be 0.2 second 1,080........................... 1±
tion tests, or more.

5.6. Power conditions. Unless otherwise 7.3. Bank indicator damping (low tempera- TABLZrT
specified all tests for performance shah be lure). The instrument shall be exposed Reference: Paragraph 7.7:
conducted at the power rating recommended without operating to a temperature of --65" Deflection
by the manufactUrer. C., for one hoUr. Then the instrument shall ol pointer

5.6. Normal operation. All instruments be tested as specified in Paragraph 7.2 except Rate of turning: tip (tnckes)

shall be operated at normal power for at that the instrument shall operate at atem- 180"- ........................... _±-----_sleast five minutes prior to conducting any perature of --30" C. The time for ball too- 350 °- ..........................
tests (unless otherwise specified), tion from the zero position of the bank indi-

6. Individual per]ormance requirements, cator to the rest position at the end of the (2) Application. (i) Turn-and-bank
All instruments or components of such shall tube shall not exceed foUr seconds, indicators complying with the specifica-
be subjected to whatever tests the manu- 7.4. Bank indicator leakage. The exposure tions appearing in this Technical Stand-
factUrer deems necessary to demonstrate of the instrument to a temperature of 70" C. ard Order are hereby approved for all
specific compliance with this specification for two hours shall not cause appreciable aircraft. Turn-and-bank indicators al-
including the following requirements where change In the size of the air bubble at room ready approved may continue to be in-
applicable, temperature.

6.1, Bank indicator zero position. With 7.6. Magnetic e_ect. The magnetic effect stalled in aircraft,
the instrument in normal position with the of the indicator shall be determined in terms (a) For which an application for orig-
lower mounting holes on a horizontal line, of the deflection of a free magnet, approxi-' inal type certificate is made prior to the
the position of the ball shall be within _ mately 1½ inches long, in a magnetic field effective date of this order,
inch of the zero position, with a horizontal intensity of 0.16 (±0.01) (b) The prototype of which is flown

6.2. Bank indicator friction. The ball gauss when the indicator is held in various within 1 year after the effective date of
shall move smoothly and without sticking positions on an*east-west line with its near- this order, and
throughout the full length of the tube. set part 5 inches from the center of the (c) The prototype of which is not

6.3. Bank indicator _stbtUty. With the magnet. An aircraft compass with the corn- flown within 1 year after the effectiveball in the extreme position at each end of pensating magnets removed therefrom may
the tube at least one half of it shall be vis- be used as the free magnet for this test. This date of this order if due to causes be-
lble from a point 12 inches directly in front test shall be made first with the instrument yond the applicant's control.
of the zero mark. not operating and then shall be repeated (ii) If a major change is made in the

6.4. Bank indicator filling. The instrument with the instrument in normal operation, installation within 9 months after the
shall be rotated so that all the air In the The ma_mum deflection of the magnet shall effective date of this order involving a
tube is trapped in the expansion chamber, not exceed 2 degrees for any pointer position, change in type or model of turn-and-
Then, with the plane of the dial vertical, the 7.6. Turn indicator darning, room tern- bank indicator, previously approved
instrument shall be rotated to an angle of perature. The Instrument operating Under types of turn-and-bank indicators mayroll of 45% With the expansion c_amber rated power in normal position, shall be to-
end of the tube low, no part Of the air bubble tated about the vertical axis at a rate which be installed. However, in any such
shall be visible from a point 12 inches causes fullscale pointer deflection. The turn change made after the 9-month period,
directly In front of tile bank indicator zero shall be stopped suddenly and the pointer new types of turn-and-bank indicators
position, shall return to the zero mark without cross- installed in aircraft used in instrument

s.s. Turn indicator starting, lng it in not less than two nor more than flight shall meet the specifications con-
6.5.1. Type I requirements. The gTro four seconds, tained in this section.

rotor shall start to rotate and continue to "/.7. Turn indicator sensitivity, low tern- (C) 8peci_c instructions--(1) Mar_-
run on a suction not to exceed 50% of rated _erature. After exposure to temperature of trig. In addition to the identification
value. Rated instrument performance speed --80" C. for three hoUrs, without operating, information required in the referenced
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specification, each turn-and-bank lndt- manufactured for installation on civil (b) Marking. In lieu of the weight
cator shall be permanently marked with aircraft on or after April 1, 1959, shall specified in paragraph (c) of § 37.7, the
the Technical Standard Order designa- meet the standards set forth in SAE followings hall be shown:
tion "FAA-TSO-C3" to identify the turn- Aeronautical Standard AS--396B, "Bank (1) Instrument type (I or II).
and-bank indicator as meeting the re- and Pitch Instruments (Indicating (2) Rating if applicable, i.e., electrical,
quirements of this order in accordance Stabilized Type) (Gyroscopic Horizon, vacuum, etc.
with the manufacturer's statement of Attitude Gyro)," dated July 15, 1958 _ (c) Data requirements. With the
conformance outlined below. The Ad- with the exceptions listed in subpara- statement of conformance, one copy each
ministrator accepts this identification as graph (2) of this paragraph. Bank and of the manufacturer's operating instruc-
evidence that the established minimum pitch instruments (indicating gyro- tions, schematic diagrams and lnstalla-
safety requirements for turn-and-bank stabilized type) (gyroscopic horizon, at- tion procedures shall be furnished the
indicators have been met. titude gyro) approved prior to April 1, Chief, Engineering and Manufacturing

(2) Data requirements. None. 1959, may continue to be manufactured Branch, Flight Standards Division, Fed-
(3) Ef]ective date. After July 1, 1948 under the provisions of their original eral Aviation Agency, in the region in

specifications contained in this Technical approval, which the manufacturer is located.

Standard Order will constitute the basis (2) Exceptions. (i) Conformance § 37.116 Direction instrument, magnetic
for approval of turn-and-bank indicators with the following sections is not re- (gyro-stabilized type)_TSO-C6e.
for use in certificated aircraft used in quired: 3.1; 3.1.1; 3.1.2; 3.2; 4.3.5.
instrument flight. (ii) Substitute the following for sec- (a) Applicability--(1) Minimum per-

(4) Deviations. Requests for devia- tton 7: "Performance tests: The fol- lormance standards. Minimum per-
, tion from, or waiver of, the requirements lowing tests, In addition to any others formance standards are hereby estab-

of this order, which affect the basic air- deemed necessary by the manufacturer, lished for d i r e c t i o n instruments,
worthiness of the component, should be shall be the basis for determining corn- magnetic (gyro-stabilized type) which
submitted for approval by the Chief, En- pliancc with the performance require- specifically are required to be approved
gineering and Manufacturing Branch, merits of this standard." for use on civil aircraft of the United
Flight Standards Division, Federal Avla- (b) Marking. In lieu of the weight States. New models of direction instru-
tion Agency, in the region in which the specified in paragraph (c) of § 37.7, the ments, magnetic (gyro-stabilized type)
manufacturer is located, rating if applicable, i.e., electrical, manufactured for i_tallation on civil

(5) Con/ormanee. (i) The manufac- vacuum, etc., shall be shown, aircraft on or after April 1, 1959, shall
turer shall furnish to the Chief, Engi- (c) Data requirements. With the meet the standards set forth in SAE
neering and Manufacturing Branch, statement of conformance, one copy each Aeronautical Standard AS--399A, "DI-
Flight Standards Division, Federal Avia- of the manufacturer's operating instruc- rection Instrument, Magnetic (Stabilized
tion Agency, in the region in which the tions, schematic diagrams, and installa- Type) ," dated July 15, 1958,_ with the
manufacturer is located, a written state- tion procedures shall be furnished the exceptions listed in subparagraph (2) of
ment of conformance signed by a re- Chief, Engineering and Manufacturing this paragraph. Direction instruments,
sponsible official of his company, setting Branch, Flight Standards Division, Fed- magnetic (gyro-stabilized type) approved
forth that the turn-and-bank indicator eral Aviation Agency, in the region in prior to April 1, 1959, may continue to be
to be produced by him meets the mini- which the manufacturer is located, manufactured under the provisions of

their original approval.
mum safety requirements established in § 37.115 Direction instrument, non- (2) Exceptions. (i) Conformance
this_order. Immediately thereafter dis- magnetic, gyro-stabilized type (direc- with the following sections is not re-
tribution of the turn-and-bank indica- tional gyro)_TSO-C5c.tor conforming with the terms of this quired: 3.1; 3.1.1; 3.1.2; 3.2; 4,3.3.
order may be started and continued. (a) Applicability_(1) Minimum per- (il) Substitute the following for sec-

(ii) The prescribed identification on ]ormance standards. Minimum per- tion 7: *'Performance tests: The follow-
the turn-and-bank indicator does not re- formance standards are hereby estab- ing tests in addition to any others
lieve the aircraft manufacturer or owner lished for d i r e e t i o n instruments, deemed necessary by the manufacturer,
of responsibility for the proper appliea- non-magnetic, gyro-stabilized type (di- shall be the basis for determining com-
tion of the turn-and-bank indicator in rectional gyro) which specifically are pliance with the performance require-
his aircraft, nor waive any of the require- required to be approved for use on civil ments of this standard."
ments concerning type certification of aircraft of the United States. New rood- (b) Marking. In lieu of the weight
the aircraft in accordance with exist- els of direction instruments, non-mag- specified in paragraph (c) of § 37.7, the
ing Federal Aviation Regulations. netie, gyro-stabilized type (directional rating if applicable, i.e., electrical, vac-

(ill) If complaints of nonconformance gyro) manufactured for installation on hum, etc., shall be shown.
with the requirements of this order are civil aircraft on or after April 1, 1959, (c) Data requirements. With the

, brought to the attention of the Admin- shall meet the standards set forth in statement of conformance, one copy
istrator and investigation indicates that SAE Aeronautical Standard AS-397A, each of the manufacturer's operating in-
such complaints are justified, the Ad- "Direction Instrument, Non-Magnetic, structlons, schematic diagrams, and tn-
ministrator takes appropriate action to Stabilized Type (Directional Oyro)." stallation procedures shall be furnished
restrict the use of the product involved, dated July 15, 1958,_with the exceptions the Chief, Engineering and Manufaetur-

(iv) Copies of this Technical Stand- listed in subparagraph (2) of this para- ing Branch, Flight Standards Division,
ard Order may be obtained from the Li- graph. Direction instruments, non- Federal Aviation Agency, in the region
brary Services Division HQ-630, Federal magnetic gyro-stabtllzed type (direc- in which the manufacturer is located.
Aviation Agency, Washington, D.C., tional gyro) approved prior to April 1,
20553. 1959, may continue to be manufactured § 37.117 Direction instrument, magnetic,

under the provisions of their original non-stabilized type (magnetic com-
§37.114 Bank and pitch instruments approval, pass)_TSO-C7c.

(indicating gyro-stabilized type) . (2) Exceptions. (1) Conformance (a) AppZieabi_ity--(1) Minimum per-
(gyroscopic horizon, attitude with the following sections is not re- /ormance standards. Minimum per-
gyro)_TSO-C4c, quired: 3.1; 3.1.1; 3.1.2; 3.2; 4.3.3. formance standards are hereby estab-

(a) AppZicabtlity--(1) Minimum _er. (ii) Substitute the following for sec- lished for direction instrtunents, mag-
]ormance standards. Minimum per- tton 7: "Performance tests: The fol- netic, non-stabilized type (magnetic
formance standards are hereby estab- lowing tests, in addition to any others compa_) which specifically are re-
lished for bank and pitch instruments deemed necessary by the manufacturer, quired to be approved for use on civil
(indicating gyro-stabilized type) (gyro- shall be the basis for determining corn- aircraft of the United States. New
scopic horizon, attitude gyro) which pliance with the performance require- models of direction instruments, mag-specifically are required to be approved ments of this standard."
for use on civil aircraft of the United netic, non-stabilized type (magnetic

States. New models of bank and pitch _Copies may be obtained from the Society compass) manufactured for installation
instruments (indicating gyro-stablllzed of AutomotiveEngineers, Inc., 485 Lexington on civil aircraft on or after April 1,
tyPe) (gyroscopic horizon, attitude gyro) Avenue, New York 17, New York. 1959, shall meet the standards set forth
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in SAE Aeronautical Standard AS-- (2) Range (feet per minute climb and (5) The manufacturer's compliance
398A, "Direction Instrument, Magnetic, descent), test report.
Non-Stabilised Type (Magnetic Corn- (c) Data requirements. With the § 37.120 Aircraft, altimeter, pressure,
pass) ," dated July 15, 1958,1 with the statement of conformance, one copy actuated, sensitive tyFc--TSO-C10b.
exceptions listed in subparagraph (2) of each of the manufacturer's operating in-
this paragraph. Direction instruments, structions, schematic diagrams, and in- (a) Applicability--(1) Minimum per-
magnetic, non-stabilized type (magnetic stallation procedures shall be furnished /ormance standards. Minimum per-
compass) approved prior to April 1, 1959, the Chief, Engineering and Manufactur- formance standards are hereby estab-
may continue to be manufactured under ing Branch, Flight Standards Division, lished for aircraft altimeters which spe-
the provisions of their original approval. Federal Aviation Agency, in the region eifically are required to be approved for

(2) Exceptions. (i) Conformance with in which the manufacturer is located, use on civil aircraft of the United States.New models of altimeters manufactured
the followi_ sections is not required: § 37.119 Automatic pilots--TSO--C9c, for such use on or after September 1,
3.1; 3.1.1; 3.1.2; 3.2; 4.3.3. (a) Applicability--(1) Minimum per- 1959, shall meet the standards set forth(fi) Substitute the following for sec-
tion 7.: "Performance tests: The follow- ]ormance standards. Mlnimun_ per- in SAE Aeronautical Standard AS 392C, Iformance standards are hereby estab- "Altimeter, Pressure Actuated Sensitive
ing tests in addition to any others lished for automatic pilots to maintain Type," revision date February 1, 1959,'
deemed necessary by the manufacturer, flight and/or to provide maneuvering with the exceptions listed in subpara°
shall be the basis for determining corn- about the three axes through servo con- graph (2) of this paragraph. Altimeters
pliance with the performance require- trol which specifically are required to be approved under prior issuances of this
ments of this standard." approved for use in civil aircraft of the section may continue to be manufac-

(b) Marking. In lieu of the weight United States. New models of autopllots tured under the earlier provisions.
specified in paragrah (c) of § 37.7, the manufactured for such use on or after (2) Exceptions. (i) The following
following shall be shown: September 15, 1960, shall meet the stand- specifically numbered paragraphs in AS

(1) Instrument type (I or II). ards set forth in SAE Aeronautical 392C do not concern IDinimunl perform-
(2) Rating if applicable, i.e., elec- Standard AS-402A, "Automatic Pilots," ance and therefore are not essential to

trical, vacuum, etc. dated February 1, 1959,1 with the ex- compliance with this section: 3.1, 3.1.1,
(e) Data requirements. With the ceptions listed in subparagraph (2) of 3.1.2, 3.2, 3.2(a) (b) (c) (d) (e) (f).

statement of conformance, one copy this paragraph and the additions listed (fl) In lieu of section 7. in AS 392C,each of the manufacturer's operating in-
structions, schematic diagrams, and in- in subparagraph (3) of this paragraph, it is a requirement that the altimetersAutomatic pilots approved prior to covered by this section be capable of suc-
staliation procedures shall be furnished September 15, 1960, may continue to be cessfully passing the tests in paragraphs
the Chief, Engineering and Manufactur- manufactured under the provisions of 7.1 through 7.5 and an External Case
ing Branch, Flight Standards Division, their original approval. Pressure Test which is as follows:
Federal Aviation Agency, in the region (2) Exceptions. (1) Conformance with E_ernal Ca_c Pressure Test. The static
in which the manufacturer is located, the following section is not required: 3.1, pressure source of the instrument shall be
§ 37.118 Rate of climb indicator, pres- 3.1.1, 3.1.2, 3.2. sealed when an ambient temperature of 25"C

sure actuated (vertical speed indi- (it) Substitute the following for sec- and an ambient pressure of 29.92 inches
eator--TSO-CSb, tion 7.: "Performance tests: The follov_- (absolute) of mercury have been achieved.

(a) AppZicability--(1) Minimum Per- ing tests, in addition to any others The ambient pressure shall then be increased
/ormance standards. Minimum per- deemed necessary by the manufacturer, at a rate of 20 inches of mercury in two
formance standards are hereby estab- shall be the basis for determining corn- seconds to 50 inches (absolute) of mercuryand held at that pressure for three m!nutce.
lished for rate of climb indicators, pliance with the performance require- There shall be no adverse effect on the in-
pressure actuated (vertical speed indica- ments of this standard." strument or its accuracy.
tot) which specifically are required to (3) Additions. In addition to the
be approved for use on civil aircraft of means of indication specified in section (itl) The "Reference Section" under
the United States. New models of rate 4.3 of AS--402A, the following shall be Table II of AS 392C is not applicable.
of climb indicators, pressure actuated included: (b) Marking. In lieu of the weight
(vertical speed indicator) manufactured (i) Power real/unction indication, specified in § 37.7(c) the range shall be
for installation on civil aircraft on or Means shall be provided to indicate shown.
after April 1, 1959, s'hP..Hmeet the stand- readily to the pilot in a positive manner (c) Data requirements. With the
ards set forth in SAE Aeronautical when each phase of the primary power statement of conformance, one copy
Standard AS--394A, "Rate of Climb In- (voltage and/or current) to the auto- each of the following shall be furnished
dicator, Pressure Actuated (Vertical matic pilot is not adequate for safe to the Chief, Engineering and Manufac-
Speed Indicator)," dated July 15, 1958/ operation, turing Branch, Flight Standards Divi-
with the exceptions listed in subpara- (li) Airbornenavtgation re]erence in- sion, Federal Aviation Agency, in the
graph (2) of this paragraph. Rate of dication. A visual means shah be pro- region in which the manufacturer is
climb indicators, pressure actuated (ver- vided to indicate readily to the pilot in located:
tical speed indicator) approved prior to a positive manner when the automatic (1) Manufacturer's operating lnstruc-
April 1, 1959, may continue to be manu- pilot is not engaged to the airborne navi- tions.
factured under the provisions of their gation reference. (2) Complete set of instrument's
original approval. (b) Marking. In addition "to the drawings of major components and a

(2) Exceptions. (i) Conformance with markings required in § 37.7, range and/ test report.
the following sections is not required: or rating if definable shall be shown on (3) Ir_tallation procedures with ap-
3.1; 3.1.1; 3.1.2; 3.2; 4.2.1. each component of the system, pltcable schematic drawings.

(it) Substitute the following for sec- (c) Data requirements. With the § 37.121 Fire detectors (thermal sens-
statement of conformance, one copy ing and ionization sensing types)--

tion 7.: "Performance tests: The follow- each of the following shall be furnished TSO Clld.
ing tests in addition to any others deemed to the Chief, Engineering and Manu-
necessary by the manufacturer, shall be facturing Branch, Flight Standards (a) Appl_cabilitl/--(1) Mintmum per-
the basis for determining compliance Division, Federal Aviation Agency, in ]ormance standards. Minimum per-
with the performance requirements of the region in which the manufacturer is formance standards are hereby es-
this standard." located:

(b) Marking. In lieu of the weight (1) Manufacturer's operating instruc- 1copies may be obtained from the Society
specified in paragraph (c) of § 37.7, the tions of Automotive Engineers, 485 Lexington Ave.,
following shall be shown: (2) Manufacturer's typical instal]a- New York 17,New York.• In addition to the performance standards

(1) Instrument type (I, II, III or IV). tion instructions herein, altimeters when installed in aircraft
(3) Exploded views for each major must meet installation requirements as

1Copies may be obtained from the Society component of the system as functional and reliability flight tests of
of Automotive Engineers, 485 Lexington Ave- (4) Schematic diagrams for each • the pertinent airworthiness sections of the
hue, New York 17, N.Y. major component and the system Federal Aviation Regulations.
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tablished for fire detectors of the subject tests at the manufacturer's facility as e_tablished for life preservers which
types whtch are required to be approved may be necessary to determine compli- specifically are required to be approved
for use on piston and/or turbine engine- ance with the requirements of this for use on civil aircraft of the United
powered civil aircraft of the United section. States. New models of life preservers
States. New models of these types of fire
detectors manufactured for use on civil § 37.122C12c.Life rafts (twin tube)_TSO-- manufactured1960,shall meet°nthe°rstandardsafterOctobersetforth15'
aircraft of the United States on or after in ATA Specification No. 801, "Airline
the effective date of this section, shall (a) Ap_licabilit_(1) Minimum per- Life Jackets," dated July 1, 1958,_ with
meet the standards specified in Federal ]ormance standards. Minimum per- the exceptions listed in subparagraph
Aviation Agency Standards "Fire De- formance standards are hereby estab- (2) of this paragraph. Life preservers
rectors (Thermal Sensing and Ionization lished for life rafts (twin tube) which approved prior to October 15, 1960, may
Sensing Types)," dated August 1, 1961. specifically are required to be approved continue to be manufactured under the
Fire detectors approved prior to the el- for use on civil aircraft of the United provisions of their original approval.
fective date of this section, may continue States. New models of life rafts manu- (2) Exceptions. (i) Compliance with
to be manufactured under the provisions factured on or after October 15, 1959, section 4.1.1. of ATA Specification No.
of their original approval, shall meet the standards set forth in the 801 is optional. Life preservers may be

(b) Marking. In lieu of information ATA Specification No. 800, "Airline Life non-reversible provided the design of the
required in § 37.7(c), the alarm tern- Rafts," dated May 1, 1958,_ with the ado preservers is such so as to preclude the
perature shall be shown. Compliance of ditional requirements shown in subpara- probability of improper donning.
the detector with the piston or turbine graph (2) of this paragraph, and the (if) In addition to the placarding in-
engine requirements, or both, shall be exceptions listed in subparagraph (3) of structions contained in section 4.2.2 of
designated by -P, -T, or -PT, respec- this paragraph. Life raft models ap- ATA Specification No. 801, the preserver
tively, as a suffix following the TSO des- proved prior to the effective date of this shall also be marked with instructions
ignation, as TSO-Clld-P. section may continue to be used under which will describe the proper donning

(c) Data requirements. (1) The man- the provisions of their original approval procedure.
ufacturer shall maintain a current file until they are no longer seaworthy. (b) Mar_ing. Each life preserver
of complete design data. (2) Additio_alrequirements. The de- shall be marked in accordance with

(2) The manufacturer shall maintain gree of inflation shall be such that the § 37.7 except that the weight specified
a current file of complete data describing raft will be "rounded-out" (i.e., attain its in § 37.7(e) may be omitted, and the
the inspection and test procedures ap- design shape and approximate dimen- following additional information shall
plicable to his equipment. (See para- sions) to be able to receive the first oc- be shown:
graph (d) of this section.) cupant within one minute after the start (1) Date of manufacture of fabric

(3) Six copies each, except where of inflation. Thereafter, inflation dur- (month andyear);
noted, of the following, shall be furnished ing boarding by the remainder of oc- (2) "Adult" or "child", as the case
with the statement of conformance cer- cupants shall be sufficient to ensure a may be.
tifying that the instrument conforms to serviceable and rigid raft. (c) Data requireme_tts. With the
this section, to the Chief, Engineering (3) Exceptions. For the purpose of statement of conformance, one copy
and Manufacturing Branch, Flight this section, conformance is not required each of the manufacturer's operation
Standards Division, Federal Aviation with the provision of section 4.2.8 of and inflation instructions shall be fur-
Agency, in the region in which the manu- ATA Specification No. 800 tha_tthe length nished the Chief, Engineering and Man-
facturer is located, of the installed gas release cables be ufacturing Branch, Flight Standards

(i) Manufacturer's operating instruc- identical and not exceed 30 inches. Division, Federal Aviation Agency, in the
tions and equipment limitations. (b) Marking. In lieu of the marking region in which the m_nufacturer is

(if) Installation procedures with ap- requirements specified by § 37.7, the located.
plicable schematic drawings, wiring marking instructions contained in ATA (d) Quality control Each life pre-
diagrams, and specifications. Indicate Specification No. 800 shall be acceptable server shall be produced under a quality
any limitations, restrictions, or other and, in addition, each life raft shall be control system, established by the manu-
conditions pertinent to the installation, permanently marked with the Technical facturer, which will assure that each life
This data shall include the following: Standard Order designation, FAA-TSO- preserver is in conformity with the re-

(a) Starting ambient temperature C12c, to identify the life raft as meeting quirements of this standard and is in
used in determining the response time the requirements of this section, condition for use. This system shall be
(see § 7.1.1) ; (c) Data requirements. (1) With the described in the records required by sec-

(b) Maximum allowable normal ambi- statement of conformance, one copy tion 4.3.1 of ATA Specification No. 801.
ent temperature at the point of sensor each of the manufacturer's operation The Administrator shall be permitted
location; and inflation instructions, schematic dia- to make such inspections and tests at the

(c) Maximum allowable rate of tern- grams, and installation procedures shall manufacturer's facility as may be neces-
perature rise at point of sensor location be furnished the Chief, Engineering sary to determine compliance with the
as a result of normal operation; and Manufacturing/ Branch, Flight requirements of this standard.

(d) Operating voltage; Standards Division, Federal Aviation §37.124 Aircraft fabric, intermediate
(e) Mounting or support method; and Agency, in the region in which the manu- grade; external covering material_
(]) Maximum or minimum number of facturer is located. TSO--C14a.

units or detector length which can be (2) The raft manufacturer must also
used in one circuit or one fire zone provide the purchaser with applicable (a) Applicability_(1) Minimum _er-
without adversely affecting sensitivity or limitations pertaining to installation of ]ormance standards. Minimum perform-
causing false indications due to tern- rafts on aircraft. These limitations shall ance standards are hereby established
porature associated with normal opera- include the minimum and maximum for aircraft fabric, intermediate grade,

• tion. stowage area temperatures and any for use as an external covering on civil
(iii) One copy of the manufacturer's other limitations which will prevent the aircraft of the United States with wing

test report, raft from performing its intended rune- loadings of less than 9 p.s.f, and never
(d) Quality co_trol. Fire detectors tion and complying with the minimum exceed speeds of less than 160 m.p.h.

shall be produced under a quality con- performance standards under all reason- Fabric manufactured on or after July
i _ trol system, established by the manufac- ably foreseeable emergency conditions. 31, 1959, shall mee_ the requirements

turer, which will assure that each set forth in section 3 of SAE Aeronau-
§ 37.123 Life preservers---TSO--C13c, tical M a t e r i a 1 Specification 3804A,detector is in conformity with the re-

quirements of this section and is in a (a) Applicability_(1) Minimum per- "Cloth, Airplane, Cotton, Mercerized; 65
condition for safe operation. This sys- ]orma_e standards. Minimum per- lb Breaking Strength," revised May 1,
tern shall be described in the data re- formance s t a n d a r d s are hereby 1954._ Fabric approved prior to July 31,

quired under l_aragraph (c)(2) of this _Coples may be obtained from the Air _Copies may be obtained from the Society
section. The Administrator shall be Transport Association, 1000 Connecticut af Automotive Engineers, 485 Lexington Ave-
permitted to make such inspections and Avenue NW., Washington 6, D.C. nue, New York 17, New York.
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1959, may continue to be manufactured ronmental conditions specified in section 3.4. period of 5 seconds. The R. M. S. value of
under the provisions of its original 2. 8cope. This specification covers the fol- the slnusoldal voltage applied shall be 500
approval, lowing basic types : volts.Type 1. Pltot PressUre, Straight and 5.3 Heater operation. When mounted in

(b) Marking. The weight required in L-shaped, 12 and 24 volt nominal, 2 wire its normal position, the tube shall be tested
§ 37.7 need not be included. The TSO circuit, for heater operation by applying the mini-
number shall be marked continuously Type 11. Pilot and Static Pressures, mum rated voltage (12 or 24 volts) for a
along the selvage edge of the fabric. Straight and L-shaped 12 and 24 volt nora- period of 2 minutes. The power consump-

inal, 2 wire circuit, tton at that time shall be within -_-30 per-
§ 37.125 Aircraft fabric, grade A; ex- 3. General requirements, cent of the power consumption at rated

ternal covering malerial--TSO- 3.1 Materials and workmanship, voltage.
C15c. 3.1.1 Materials. Materials shall be of a 6. Qualification tests. As many Instru-

(a) Applicability--(1) Minimum _er- quality whlch experience and/or tests have ments as deemed necessary to demonstratedemonstrated to be suitable and dependable that all instruments will comply with the
]ormance standards. Minimum per- for the purpose intended, requirements of this section shall be tested
formance standards are hereby estab- 3.1.2 Workmanship. Workmanship shall in accordance with the manufacturer's ree-
lished for aircraft fabric, grade A, for be consistent with high grade instrument ommendatlons, where applicable.
use as an external covering on civil air- manufacturing practice. 6.1 Vibration. The tubes shall be sub-
craft of the United States. Fabric man- 3.2 I_adto inter/erence. The instrument Jected to vibration for three hour periods In
ufactured on or after September 23, shall not be the source of objectionable in- each of the three perpendicular reference
1959, shall meet the requirements set terference under operating conditions at any planes such that a point on the tip of the
forth in section 3 of SAE Aeronautical frequencies used on aircraft, either by radia- tubes will oscillate ¼ Inch. The test shalltion or feedback, in radio sets installed In be conducted such that each period of three
Material Specification 3806A, "Cloth, the same aircraft as the instrument, hours shall consist of one hour at 1,000,
Airplane, Cotton, Mercerized; 80 lb 3.3 Identification. The following infer- 2,000 and 3,000 cycles per minute. Rated
Breaking Strength," revised June 15, mation shall be legibly and permanently voltage shall be applied to the terminals
1952, with the exception listed in sub- marked on the units or attached thereto: continuously during this test. Ambient
paragraph (2) of this paragraph. Fab- a. Name of instrument, temperature shall be 20 ° to 30o C. There
tic approved prior to September 23, b. SAE Spec. AS 893. shall be no failure of any kind.
1959, may continue to be manufactured c. Rating (Nominal Voltage). 6.2 Endurance. The tubes shall be made
under the provisions of its original d. Manufacturer's Part No. " to operate continuously in still air at 15 ore. Manufacturer's Serial No. or date of 30 volts (as applicable) for, at least, five
approval, manufacture, hours. Ambient temperature shall be 70 ° O.

(2) Exception, The elongation limits f. Manufacturer's name and/or trade- There shall be no damage of any kind ex-
specified in AMS 3806A 3.2.4. are_ mark. cept discoloration, which will not affect cot=
amended as follows for the purpose of 3.4 Environmental conditions. The fol- roslon resistance.
this section, lowing conditions have been established as 6.3 Calibration at zero angle o] attaok.

design criteria only. Tests shall be conducted The tube shall be mounted In a wind tun-
Maximum nel in line with the airflow and tested saps-
elongation as specified in sections 5, 6, 7.3.4.1 Temperature. When the lnstru- rately for pitot pressure and for static pres-

Nominal width (inches) : (percent) merits are mounted in accordance with sure at the values for air speeds specified In
36 ................................ 13 manufacturer's instructions, they shall table I. The test shall be made by cam-
42 ................................ 13 function over the range of ambient tempers_- parison with the results obtained under sire-
60 ................................ 14 tures of --65 ° C to -/-70 ° C and shall not be llar conditions with a calibrated tube. The
69 ................................ 15 adversely affected by exposure to tempera- error of the tube expressed in terms of lndl-
90 ................................ 16 tures of --65 ° C to +70 ° C. cared air speed shall not exceed 1 percent of

(b) Marking. The weight required in 3.4.2 Vibration. When the instruments the indication or 1 MPH, whichever is
§ 37.7 need not be included. The TSO are mounted in accordance with the manu- greater, and the static pressure shall befacturer's instructions, they shall function within the tolerances specified in table I.
number shall be marked continuously and shall not be adversely affected When TA_LX I--P_MZSSmLX ERROas IN STATIC
along the selvage edge of the fabric, subjected to the following vibration: PagSSURZ

§ 37.126 Technical Standard Order C16: Frequency: 500-3,000 cyclse per minute. Tolerance
"Air-Speed Tubes (Electrically Amplitude: 0.250 inch. Indicated air speed m.p.h.: inches o1 waterMaximum Acceleration: 32.5 g. 50 ................................. 0. 10Heated)".

NOTE: It is understood that the unit shall 75.................................. 15
(a) Introduction. (1) This Technical withstand vibration at higher frequencies 100 ................................. 20

Standard Order is intended to serve as a but the acceleration value need not exceed 125................................. 25
criterion by which the product manufac- that shown above. 150................................. 30
turer can obtain approval of his electri- When specified by the purchaser for use 175................................. 35
cally heated air-speed tube. in rotary wing aircraft, the frequency range 200 ................................. 40

(2) In the establishment of this Tech- shall be 150-3,000 cycles per minute. 225 ................................. 45250................................. 50
nical Standard Order, consideration has 4. Detail requirements.
been given to existing Government and 4.1 Drainage. The tube shall be designed 6,4 Calibration at various angles ol at-
industry standards for air-speed tubes to provide maximum drainage of water, re- tack. The tube shall be tested as specified
for the purpose of adopting the perform- suiting from rain or melting ice, consistent for "Error at Zero Angle of Attack" at ap-with maintaining the calibration specified In proximately 125 MPH except that the angle
ance requirements of one of the recog- sections 6.3, 6.4 and 6.5. of attack shall be varied by 2-degree in-
nized aeronautical standards as the mini- 4.2 Marking. Pilot pressure and statlQ tervais from -I-16 to -- 10 degrees inclusive.
mum safety requirements for air-speed pressure lines shall be identified by the let- The indicated error expressed in terms of In-
tubes which are intended for use in civil ters P and S, respectively, stamped, etched, dlcated air speed shall not differ from the
aircraft. The specification of the Society engraved or otherwise permanently marked indicated error at zero angle of attack by
of Automotive Engineers for electrically on the lines or fittings. The top of the tube more than 3 miles per hour, and the error In
heated air-speed tubes contains such re- shall be identified.5. Individual perlormance tests. All In- static pressure shall not differ from the staticpressure at zero angle of attack by more than
quirements, struments shall be subjected to whatever 0.20 inch of water.

(b) Directive--(1) Provision. The tests the manufacturer deems necessary to 6.5 Calibration at various angles o! yaw.
performance requirement for air-speed demonstrate specific compliance with the The tube shall be tested as specified In sec-
tubes as set forth in sections 5 and 6 of specification including the following require- tlon 6.3 at approximately 125 MPH except
SAE Specification AS-393, Air-Speed ments, where applicable, that the angle of yaw shall be varied between
Tubes, Electrically Heated, dated Decem- 5.1 Leakags. With a pressure of 10 inches plus and minus five degrees. The indicated
ber 1, 1947/ stated below, are hereby of mercury applied separately to the pilot error expressed in terms of indicated air speed
established as minimum safety require- pressure and/or the static pressure lines, shall not d_er from the error at zero angle
ments for electrically heated air-speed there shall be no evidence of leakage when of yaw by more than 3 miles per hour andthe corresponding pltot or static pressure the error in static pressure shall not differ
tubes which are intended for use in civil openings and drain holes are sealed, from the static pressure at zero angle of yaw
aircraft. 6.2 Dtele_rtc. The insulation shah with- by more than 0.20 inch of water.

1. Purpose. To specify minimum require- stand without evidence of damage the ap- 6.6 Magnetic effect. The magnetic effect
ments for Electrically Heated Air-Speed pUcation of a sinusoidal voltage at aeom- of the tube shall be determined in terms of
Tubes for use on aircraft the operation of mercial frequency between the terminals of _the deflection of a free magnet approximately
which may subject the Instrument to envl- the heater circuit and the shell (case) for a 1 _ inches long in a magnetic field with a

\
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horizontal intensity of 0.18+--0.01 gauss, when ation Agency, in the region in which the 3. Technical requirements. The material
the tube Is held In various positions--and manufacturer is located, as supplied shall be capable of meeting the
with rated voltage applied on an east-west (5) Conformance. (1) The manufac- following test:

If the material is rigid an 8 x 8 in. specl-
line with its nearest part five inches from turer shall furnish to the Chief, Engi- men shall be used. If flexible, the materialthe center of the magnet. (An aircraft Com-
pass with the compensating magnets re- neering and Manufacturing Branch, shall be placed In a frame, exposing an area
moved therefrom may be used as the free Flight Standards Division, Federal Avla- 8 x 8 In. Where backing material is used,
magnet for this test.) The maximum deflec- tion Agency, in the region in which the the specimen shall be provided wtth the same
tion of the magnet shall not exceed 5 degrees manufacturer is located, a written state- backing. The test specimen shall be sup-
for any pointer deflection, merit of conformance signed by a respon- ported at an angle of 45 degrees. The Bun-

6.7 De-icing. The tube shall be tested in sible official 0_fhis company, setting forth sen or Tlrrill burner shall rest upon a horl-
an icing wind tunnel at a temperature of zontai surface. The burner shall be ad-
--10" to --_0" C. and at an indicated tunnel that the air-speed tube to be produced by Justed for no air intake, giving a yellow
air speed of g00 miles per hour. When the him meets the minimum safety require- tipped, 1½ ln. flame. Suitable precautions
tube is coated with _ inch of ice at the nose, ments established in this order. Imme- shall be taken to avoid drafts. The period
the minimum rated voltage shall be applied diately thereafter distribution of the air- of application shall be 30 sec with _ of the
to the terminals. The time required to clear speed tube conforming with' the terms of flame In contact with the material at the
the tce cap shall not be more than 2 minutes this order may be started and continued, approximate center of the specimen. Upon
after the potential is applied. No re-Icing (ii) The prescribed identification on removal of the flame source from the speci-shall occur.

6.8 Cold resistance. The tube shall be the air-speed tubes does not relieve the men, the flame shall extinguish itself within15 sec and no _molderlng or glowing shall be
subjected to a temperature of --65" C. or aircraft manufacturer or owner of re- visible 10 sec thereafter. No complete pene-
colder for a minimum period of 48 hours, sponsibility for the proper application of tratlon of the material shall result.
There shall be no evidence of damage. After the air-speed tube in his aircraft, nor 4. Reports. Unless otherwise specified, the
this test, the tube shall be capable of suc- waive any of the requirements concern- vendor shall furnish, with the original sam-
cessfully passing all tests described hereto- ing type certification of the aircraft In ple submitted for approval, three copies of a
fore. accordance wlth existing Federal Avia- notarized report of the results of the test

(2) Application. (i) Air-speed tubes tionRegulations, noted above showing duration of flaming,time of smoldering, char width, and pene-
complying with the specifications ap- (iii) If complaints of nonconformance tratlon. After approval, unless otherwise
pearing in this Technical Standard Or- with the requirements of this order are specified, vendor shall furnish with each
tier are hereby approved for all aircraft, brought to the attention of the Adminis- shipment three copies of a notarized report
Air-speed tubes already approved may trator and investigation indicates that of the results of the above test made on each
continue to be installed in aircraft: such compliants are justified, the Ad- grade or type of each lot or shipment of

(a) For which an application for orig. ministrator takes appropriate action to material contained In the order. This re-
inal type certificate is made prior to the restrict the use of the product involved, port shall include the purchase order num-ber, this specification number, vendor's mate-
effective date of this order, (iv) Copies of this Technical Standard rlai number, and quantity.

(b) The prototype of which is flown Order may be obtained from the Library 5. Packing and iclentification.
within 1 year after the effective date of Services Division, HQ-630, Federal Aria- 5.1 Packaging shall be accomplished in
this order, and tion Agency, Washington, D.C., 20553. such a manner as to insure that the mate-

(c) The prototype of which is not aged and will be protected against exposureflown within 1 year after the effective § 37.127 Technical Standard Order C17: rials being shipped will not be torn or dam-
"Fire-Resistant Aircraft Material". and undue weathering and harmful materi-

date of this order if due to causes beyond als of any kind.
the applicant's control. (a) Introduction. _1) This Technical 5._ Each package shall be permanently and

(ii) If a major change is made i_ the Standard Order is intended to serve as a legibly marked, and the material tagged or
installation within 9 months after the criterion by which the product manufac- stamped to give the following information:
effective date of this order involving a turer can obtain approval of his fire- Material description ......................
change in type or model of air-speed resistant aircraft material. _MS 3851
tube, previously approved types of air- (2) In the establishment of this Tech- Meets fire resistance requirement AMS 3851
speed tubes may be installed. However, nical Standard Order, consideration has Vendor's identification .....................Purchase order number ....................
in any such change made after the 9- been given to existing Government and 6. Approval. A vendor shall not supply
month period, new types of air-speed industry standards for fire-resistant air- material until samples have been approved
tubes installed in aircraft used in in- craft material for the purpose of adopt- by the purchaser. After approval changes In
strument flight shall meet the specifica- ing the performance requirements of one composition, production manufacturing pro-
ti0ns contained in this section, of the recognized aeronautical standards cedures and processes shall not be made

(c) Spec/]/c instructions--(1) Mark- as the minimum safety requirements for without prior written approval by purchaser.
inf. In addition to the identification fire-resistant materials which are in, Results of teats on incoming shipments shall

be essentially equal to those obtained on ap-
information required in the referenced tended for use in civil aircraft. The proved samples.
specification, each air-speed tube shall specification of the Society of Auto- _. I_e]eetions. Material not conforming
be permanently marked with the Tech- motive Engineers for fire-resistant air- to this specification or to authorized modifi-
nical Standard Order designation "FAA- craft materials contains such require- cations will be subject to rejection. Unless
TSO-C16" to identify the air-speed tube ments, otherwise stipulated, rejected material will
as meeting the requirements of this (b) Directives(I) Provision. The be returned to vendor at vendor's expense,

unless purchaser receives, within three weeks
order in accordance with the manufac- performance r e q u i r e m e n t s for fire- of notification of rejection, other instruc-
turer's statement of conformance out- resistant aircraft material as set forth in tlons for disposition
lined below. This identification will be section 3 of SAE Specification AMS-
accepted by the Administrator as eel- 3851, Fire-Resistant Properties for Air- (2) Application. Fire-resistant mate-
denee that the established minimum craft Materials, dated May 1, 1948, _ rials complying with the specifications
safety requirements for air-speed tubes stated below, are hereby established as appearing in this Technical Standard
have been met. minimum safety requirements for fire- Order are hereby approved for all air-

(2) Data requirements. None. resistant material which is intended for craft.
(3) Effective date. After September use in civil aircraft. (c) Specific instructions--(1) Mark-

ing. In addition to the identification
1, 1948, specifications contained in this 1. Acknowledgment. A vendor shall men- information required in the referenced
Technical Standard Order will constitute tlon his specification number in all quota- specification, the material shall be per-. the basis for approval of air-speed tubes tlons and when acknowledging purchase
for use in certificated aircraft used in orders, manently marked with the Technical
instrument flight. 2. Application. Primarily intended to Standard Order designation "FAA-TSO-

(4) Deviations. Requests for devia- cover materials which may be used without C17" to identify the materials as meet-
tlon from, or waiver of, the requirements further treatment in areas in air carrier air- ing the requirements of this order in
of this order, which affect the basic air- craft where a fire-resistant material is re- accordance with the manufacturer's
worthiness of the component, should be quired, statement of conformance outlined be-

submitted for approval by the Chief, _ copies may be obtained from the Society lOW. This identification will be accepted
Engineering and Manufacturing Branch, of Automotive Engineers, 486 Lexington Ave- by the Administrator as evidence that
Flight Standards Division, Federal Avi- hue, New York 17, _ew York. the established minimum safety require-
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ments for fire-resistant materials have (a) Red and green forward position turer may obtain approval of his corn-
been met. lights, top and bottom fuselage bustion heaters.

(2) Data requirements. None. Lights and white rear position (b) Directive--(1)Provision. There-
light "ON"_ .................... 180" quirements for eombustlon heaters, as(3) Effective date. See paragraph Dark ............................ 5o*

(b) (2) of this section. Red and green forward poeltlon set forth in SAE Aeronautical Standard
(4) Deviations. Requests for devia- lights, top and bottom fuselage AS143B; Heaters, Airplane, Internal

tion from or waiver of, the requirements lights and red rear position light Combustion Heat Exchanger Type, dated
of this order, which affect the basic air- "oN". ......................... 160, February 1, 1949,1 stated below, are here-
worthiness of the component, should be Dark ............................ 50* by established as minimum safety stand-
submitted for approval by the Chief, This cycle shall be repeated at not less ards for combustion heaters intended for
Engineering and Manufacturing Branch, than 32.5 nor more than 42.5 times per use in civil aircraft:
Flight Standards Division, Federal Avia- minute. 1. Purpose. To specify standards covering
tion Agency, in the region in which the minimum safety and performance require-
manufacturer is located. (b) Red and green forward position ments for internal combustion heaters and

lights and white rear position certain auxiliary devices which are considered
(5) Con]ormanee. (t) The manttfac- light "ON". ..................... 150• necessary to the safety and performance of

turer shall furnish to the Chief, Engi- Dark ............................ 50* the heaters as used In aircraft. These stand-
neering and Manufacturing Branch, Top and bottom fuselage lights and ards are to be considered currently applicable
Flight Standards Division, Federal Avia- red rear position light "ON"_ .... lS0 o and necessarily subject to revision from time
ti0n Agency, in the region in which the Dark _........................... 50o to time due to rapid development of the aero-
manufacturer is located, a written This cycle shall be repeated at not less nautical industry. The following standards
statement of conformance signed by a than 65 nor more than 85 times per are based on practical engineering require-ments for such internal combustion heat
responsible official of his company, set- minute, exchanger type heaters as are now used on
ting forth that the fire-resistant material (ii) The following shall apply in lieu airplanes and for such as may be developed
to be produced by him meets the mini- of the last sentence of section 4.3 of to meet later requirements.
mum safety requirements established in AS211 : The flasher contacts shall be ade- 2. Sc_rpc. These standards are written to
this order. Immediately thereafter dis- quate for the intended purpose, cover internal combustion heat exchanger
tribution of the material conforming (b) Marking. In lieu of the marking type heaters used in the following appllca-
with the terms of this order may be requirement of § 37.7(c), the following tlons:
started and continued, shall be shown: 2.1 Cabin heating. (All occupied regions

and windshield heating.)
(ii) The prescribed identification on (1) Voltage, 2.2 Wing and empennage heating.

the fire-resistant material does not re- (2) Normal motor current---amps, and 2.z Engine and accessory heating. (When
lieve the aircraft manufacturer or (3) Flasher contact capacity--amps, heater is installed as part of the aircraft.)
owner of responsibility for the proper (c) Data requirements. S 1x copies 3. Definition. An Internal combustion
application of the fire-resistant ma° each of installation, operating, and heat exchanger type heater as used for air-
terial in his aircraft, nor waive any of maintenance recommendations or in- plane heating is one that utilizes through a
the requirements concerning type certl- structions shall be furnished the Chief, heat exchanger the heat produced by com-bustion of a fuel within the heater for the
fication of the aircraft in accordance Engineering and Manufacturing Branch, purpose of heating the air being supplied to
with existing Federal Aviation Regula- Flight Standards Division, Federal Avia- the airplane.
tions, tion Agency, in the region in which the 4. Genera! requirements.

(1tl) If complaints of nonconformance manufacturer is located. 4.1 Heater components. An Internal
with the requirements of this order are combustion type heater shall Include all of
brought to the attention of the AdmAn- § 37.129 Portable water-solution type the following:
istrator, and investigation indicates that fire extinguishers--TSO-C19b. 4.1.1 CombUstion chamber and heat ex-
such complaints are justified, the Admin- (a) Applicability--(1) Minimum _er. changer assembly.4.1.2 Casing or shroud for combustion

istrator takes appropriate action to re- ]ormance standards. Minimum per- chamber and heat exchanger assembly.
strict the use of the product involved, formance standards are hereby estab° 4.1.$ Igniter.

(iv) Copies of this Technical Stand- lished for portable water-solution type 4.1.4 Burner.
ard Order may be obtained from the IA- fire extinguishers which are to be used 4.1.5 Ventilating air inlet.
brary Services Division, HQ--630, Federal in civil aircraft of the United States. 4.1.6 Ventilating air outlet.
Aviation Agency, Washington, D.C., New models of portable water-solution 4.1.7 Combustion air inlet.
20553, type fire extinguishers manufactured for 4.1.8 Exhaust outlet.4.1.9 Fuel inlet.

37.128 Position light flashers (air- installation in civil aircraft on or after 4.2 Additional c_evices. In addition to the
carrier aircraft)--TSO-C18c, the effective date of this order shall meet heater, the following additional devices are

the standards of sections 5 and 6 and considered necessary to the safety and per-
(a) Applicability--(1) Minimum per- subsections 4.1.1, 4.1.4, 4.1.5, 4.2.3, 4.3.1 formance of the heater and will be covered

formance standards. Minimum per- and 4.3.2 of SAE Specification AS-245A, in that respect by these standards. These
formance standards are hereby estab- dated December 15, 1956, with the ex- devices may be furnished separately Or as
lished for position light flashers which ceptions listed in subparagraph (2) of part of the heater. These standards do not
will be used on civil aircraft of the this paragraph. Portable water-solution cover all tests necessary on these devices, but

only those required in their relationship to
United States engaged in air-carrier type fire extinguishers approved by the the heater.
operations. New models of position Civil Aeronautics Administration prior to 4.2.1 Fuel system.
light flashers manufactured for instal- the effective date of this order may con- 4.2.1.1 Fuel nozzle, restrlctor, orifice, or
lation in civil air-carrier aircraft on or tinue to be manufactured under the equivalent.
after July 15, 1957, shall meet the stand- provisions of their original approval. 4.2.1.2 Fuel shutoff valve.
"ards set forth in SAE Specification (2) Exceptions. For the purpose of 4.2.1.3 Fuel filter.
AS211, "Flasher, Position Light," dated this order, the dischargeable capacity 4.2.2 Safety controls.
November 1, 1948/ with the exceptions specified in 4.1.1 of AS-245A may be at 4.2.2.1 A device to prevent the heater frombecoming overheated.
listed in subparagraph (2) of this para- least one quart. 4.2.2.2 A device to prevent fuel flow to the
graph. (b) Marking. In addition to the in- heater when combustion air is insufficient

(2) Ezee_tions. (I} For the purpose formation required in § 37.7, the follow- for safe operation.
of this section, the following shall apply ing also must be legibly and permanently 4.2.z Ignition system. (Required for
in lieu of section 4.2 of AS211: marked on the extinguisher: 1- capacity, spark ignition only.)

4.2.3.1 Device to provide high voltageThe flashing cycle and its frequency shall 2- test pressure of container and 3- oper-
conform to either (a) or (b) of this sub- ating and maintenance instructions, power.4.2.3.2 High voltage ignition lead assembly
paragraph. A maximum deviation of 5* § 37.130 Technical Standard Order C20: or equivalent electrical linkage between high
from the specified periods is permissible. "Combustion Heaters". voltage device and spark plug.

xCopies may be obtained from the Society (a) Introduction. This Technical 1copies may be obtained from the Society
of Automotive Engineers, 485 Lexington Ave_ Standard Order is intended to serve as a of Automotive Engineers, 485 Lexington Ave-
New York 17, New York. criterion by which the product manufac- hue, New York 17, New York.
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i 4.3 Materials and workmanship, these lines, flexible fire resistant coupled hose --65 ° F. Include information on tempera-
i 4.3.1 The heater and auxiliary equipment assemblies shall be used to eliminate the poe- ture of fuel and combustion air supplied to

shah be constructed throughout of materials stblllty of using hose clamp connections, heater. The service ceiling of the heater and
i for Connections in metal fuel lines shall not its accompanying ignition devices shall bewhich are considered acceptable the par-
, tlcular use intended and shall be made and employ solder nor other relatively low melt- defined as the peak of the ignition charac-

furnished With a degree, uniformity, and lng point materials which cannot withstand teristtc curve. A time record shall be kept
i grade of workmanship generally accepted in a 2000" F. flame for five minutes, on each test start.

the aircraft industry. 5.3.4 All gaskets, synthetic rubber seals, 6.1.2 Heat output, ventilating air pressure

4.3.2 The heater casing or shroud shall be etc. shall be suitable for use with aromatic drop, combustion air pressure drop, exhaust
constructed of fireproof material, fuels and shall be satisfactory for use at the temperature, ventilating air temperature

4.4 Design ]eaturcs. temperatures encour_tered within the over- rise, fuel rate at---
4.4.1 The design shall be such as to pre- heating limits of the heater. 6.1.2.1 Sea level rating. (See section 5.1.)

elude the possibility of discharging harm- 5.3.5 The fuel system lines, fittings and 6.1.2.2 Sea level rating, except with --65 °
ful concentrations of carbon monoxide into controls shall be sumelently isolated from the P. inlet ventilating air, combustion air, and
the ventilating air stream. See test, para- combustion side of the heater to prevent fuel temperatures.
graph 6.5.4.1. their being damaged by flame, radiant heat 6.1.2.3 20,000 feet pressure altitude With:

4.4.2 Where specified, the design shall be or backfire. (a) Sea level rated weight of ventilating
such as to preclude excessive loss of pres- 5.4 Combustion chamber an_ heat ez- air at--65 ° F., inlet temperature.
surlzed fuselage air. See test, paragraphs changer a_semb/y. (b) Combustion air at --65 ° P., inlet tern-
6.5.4.2 and 6.5.4.3. 5.4.1 The combustion chamber and heat perature, and combustion air pressure dlf-

4.4.3 The design shall include protection exchanger assembly shah be constructed ferential midway between 20,000 feet alti-
against excessive radio interference. See test, from a corrosion and heat resistant material tude ignition limits determined In 6.1.1.
section 6.4. in accordance with SAE Aeronautical Mate- (c) Sea level rated values of voltage and

4.4.4 The design shall be such as to pre- rial Specification AMS 5840, or equivalent, fuel pressure.
clude harmful effects on construction or per- 5.4.2 Means shall be provided to minimize (d) Fuel at --65" F., inlet temperature.
formance due to vibration. See test,, malfunctioning due to lead deposits and to
section 6.3. permit disassembly and cleaning of all parts NOTE: Temperature measurements for out-

4.4.5 The design shall be such that the affected by products of combustion, put shall be made in a manner which will
life of the heater and accompanying devices 5.4_ The accumulation of lead scale or provide a representative average tempera-
shall be comparable to other similar air- prOducts of combustion deposits shall not ture of the discharge air. Temperature sens-ing elements used in test shall be protected
frame components and accessories. See test, cause functional failure before 500 hours of against effects of radiation from the heater.section 6.6. heater operation.

4.4.6 Unless otherwise specified, the design 5.4.4 The heater combustion chamber and 6.1.3 Maximum starting and maximum
shall be such that the heater and accom- heat exchanger assembly shall be so designed running amperages required with normal
panying devices shall operate satisfactorily that it will not rupture under the most severe voltage for operation of the heater and ac-
within normal ranges of power, fuel, and air explosion conditions that can occur with any companylng devices at sea level.
supplies available In aircraft. . possible fuel air mixture as demonstrated by 6.1.4 Voltage range within which the

4.5 Heater identification. The following test procedure outlined in section '6.1.6. heater and accompanying devices will operate
minimum information shah be legibly and 5.5 Exhaust. at sea level and service ceiling.
permanently marked on the heater or on a 5.5.1 The temperature of the exhaust 6.1.5 Collapsing pressure of the combus-
nameplate attached thereto: gases at the point of discharge from the tlon chamber and heat exchanger assembly.

(a) Manufacturer's name and/or trade- heater shall not exceed 1200 ° F. at rating. {}.1.5.1 The heater shall he set up with an
mark. (See section 5.1.) adjustable restriction on the combustion

(b) Manufacturer's part number. 5.6 Ignition. air Inlet, and a source of vacuum connected
(c) Manufacturer's serial number. 5.6.1 Ignition may be accomplished by: to the exhaust outlet. The ventilating air
(d) SAE rated output ....... B. t. u. hr. 5.6.1.1 Electrically heated resistance hot shall discharge freely to atmosphere (sea

(See section 5.1.) wire. level). A static pressure tap shall be pro-
(e) Rated fuel pressure ......... psig. 5.6.1.2 Eleotrlc high-voltage spark plug. sided In the exhaust pipe within 12" of the
(f) Electrical characteristics. 5.6.2. Ignition may be sustained during connection to the heater.

_ (g) SAE Spec. AS-143B. For Use: Unpr. operation of the heater or discontinued if 6.1.5.2 For a non-pressurized cabin heater
!_ cabin ......... Press. cabin ......... Wing satisfactory combustion is assured, or a wing-empennage heater, the heater shall

iiI ....... (Stamp "X" in one or more blanks 5.6_ The igniter shah be capable of func- be operated at sea level rating, except thatas applicable.) tioning over a period of 200 hours without the exhaust outlet pressure is to be main-
5. Detail requirements, service. See test, section 6.5.5. tained at a value which is at least 4 psi below

,: 5.1 SAE rating conditions. Heater shall 5.6.4 In event of ignition delay for an in- the ventilating air outlet pressure. After
i: deliver at least SAE rated output at follow- definite period, either with or without fuel operating the heater for at least one hour

ing conditions: supply, no hazardous condition shall result, at these conditions, there must be no per-
5.1.1 Sea level ambient pressure. 5.6.5 Heaters which are intended for wing- manent distortion of any part of the heater,
5.1.2 Rated fuel pressure, as specified by empennage heating shall ignite within 15 Unless it can be demonstrated that such dis-

manufacturer, seconds under conditions of paragraph 6.1._.3 tortlon does not affect the performance or
5.1.3 Rated sea level combustion air rate, except that the temperature shall not be life of the heater.

as specified by manufacturer, higher than --20 ° F. 6.1.5.3 For pressurized cabin heaters, the
5.1.4 Ventilating air temperature rise of 5.7 8afety cuntro/s. The following auto- test shall be the same as 6.1.5.2 except that

250" F. matic safety controls shall be furnished sepa- the exhaust outlet pressure shall be main-
5.1.5 Inlet temperature of fuel and air rarely or as part of the heater. These con- rained at a value which Is at least 10 psi

between 50 ° F. and 125 ° F. trois shah be independent of and in addition below the ventilating air outlet pressure.
" 5.2 Air supply, to the normal operating controls. {}.1.6 Combustion chamber burst pressure.

5.2.1 When sufficient combustion or Yen- 5.7.1 A control to shut off the heater fuel The following design test shall demonstrate
tllating air for safe operation is not available flow in case combustion air supply is in- compliance with section 5.4.4.

; the heater shall be made automatically In- sufficient for safe operation. 6.1.6.1 _Wlth the combustion chamber and
_: operative. See tests, paragraphs 6.5.7.1 and 5.7.2 A control to prevent the heater from heat exchanger assembly at room tempera-

6.5.7.2. becoming overheated under any condition of ture, Introduce a gaseous fuel air mixture in
5.2.2 The combustion air and ventilating ventilating air flow. a ratio of from .085 to .095. Purge the corn-

air inlets on the heater shall be separated 5.8 Lines and fittings, bustlon chamber and heat exchanger as-
from each other. 5.8.1 All pipe and tubing fittings used sembly with this mixture to the extent of at

5.3 Fuel supply, shall comply with applicable AN standards, least ten times the volume of the combustion
5.3.1 The fUel lines and fittings under 5.8.2 Other fittings not covered above chamber and heat exchanger assembly. Ig-

._ pressure in the heater shall be enclosed in shall conform to accepted aircraft practice, nlte the mixture with the heater Igniter.
_ such manner as to prevent any fuel leakage 5.9 Electriva! equipment. Repeat procedure to complete 50 explosions•

from entering the ventilating air stream, and 6.9.1 All electrical equipment, including The heater shall then meet the leakage re-
- the enclosure shall have adequate provision wiring, instruments, motors, insulation, quirements of section 6.5.4.2.

for draining to the combustion chamber or shielding, relays, etc., shall conform to ac- 6.1.7 Radio interference noise levels. See
_i to a fuel drain fitting, ceptable aircraft practice, test, section 6.4.

5.3.2 A fuel drain outlet or equivalent 6. Test requirements and methods. 6.1.8 Effect of vibration of heater and ac-
safety device shall be provided to prevent 6.1 Performance tests. Tests shall be con- companying devices• See test, section 6.3.
accumulation of fuel In the combustion ducted to establish the following: 6.1.9 Minimum life and service require-
chamber and heat exchanger assembly in 6.1.1 Ignition characteristic curve, plot- merits of heater and accompanying devices.
Case the fuel flows without igniting, ting altitude as the ordinate and combustion See test, section 6.5.

5.3.3 All fuel lines In the heater shall be air pressure differential as the abscissa such 6.2 Test report. The manufacturer shall
constructed of steel or other fire resistant that the area under the curve represents the furnish a report, on request, covering tests.

& material. Where flexibllit_ is required in region of reliable starting and burning at This report _hall include an introduction, a
No._24 S
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summary, a description of apparatus, instru- 6.5.1.6 Approximately 50% of the life test 6.5.4.8 For pressurized cabin heaters, with
mentation, and tests, the results, a discus- shall be with "continuous" operation, and pressurized Jacket, air leakage through the
sion, and conclusions, the remainder of the test with "rapid cycling" ventilating air shroud or casing shall not

6.3 Vibration test. The heater and aUX- operation, exceed 10 lbs/hr, at sea level and room tem-
fllary equipment shall be capable of with- 6.5.1.3.1 During "continuous" operation, perature when air pressure of 16 l_lg Is
standing and satisfactorily operating when the ventilating air rate shall he adjusted as applied to the ventilating air passages.
subjected to a steady vibration over a range required to give the specified temperature 6.5.4.4 When heater Is to be used for wing-
of frequencies from 600 to 2,700 cycles per rise under steady conditions. At least once, empennage anti-icing, the output shall be
minute with a total excursion of 1/16 '°, and and not more than twice, during each two not less than 90% of the original rating after
from 2,700 to 2,200 cycles per minute with hours of operating time, the fuel and ignition the life test. If the heater is to be used for
an acceleration not exceeding 6 G's. Unless system shall be shut off and the heater per- cabin heating, the manufacturer shall re-
otherwise specified in detail specifications, mltted to cool for at least 1O minutes with cord in the test report the heater output at
the equipment shall be mounted on the vl- continuous ventilating air and combustion the end of the life test.
brating apparatus with the longitudinal axis air flow. In calculating total "on" time for 6.5.5 Igniter. Whenever it becomes nec-
of the heater in a plane parallel to the the _heater, the 10-minute cooling periods essary due to ignition failure during the life _
vibrating surface of the apparatus and nor- shall not be included, test, the igniter may be cleaned, adjusted,
real to the direction of vibration. 6.5.1.3.2 During "rapid cycling" operation, or replaced. However, the igniter shall not

6.3.1 The heater shall be vibrated over a a thermostatic switch in the ventilating air require servicing or replacement more than
range of from 600 to 2,700 cycles per minute outlet stream shall cycle the fuel on and off twice during the life test of a wing-empen-
with a total excursion of _6"'. The ire- and maintain a specified outlet air tempera- nage heater or more than four times during
quencies at which resonance occurs, If any, ture. The ventilating air rate shall be ad- the life test of a cabin heater.
shall be observed and noted. Justed so that the average heat output (as- 6.5.6 Fuel system.

6.3.2 The heater will be vibrated over a suming that the setting of the cycling switch 6.5.6.1 Whenever necessary due to stop-
range of from 2,700 to 3,200 cycles per minute represents the average outlet air tempera- page or failure, the fuel orifice or nozzle may
with an acceleration of not less than 5 G's ture) is between 60 and 75% of the rated be cleaned or replaced. Such servicing shall
and not more than 6 G's. The frequencies at output. At least once, and not more than not be required more than once during a
which resonance occurs, ff any, shall be oh- twice during each 2 hours of operating time, wing-empennage heater life test or twice
served and noted, the fuel and ignition system shall be shut during a cabin heater life test.

6.3.3 If resonance is observed under the off and the heater permitted to cool for at 6.5.6.2 The fuel shut off valve may be
test of either 6.3.1 or 6.2.2, a vibration test least l0 minutes with continuous ventilating cleaned once during a wing-empennage
shall be conducted for fifteen hours at the air and combustion air flow. For cycling op- heater life test and twice during a cabin
frequency showing the maximum resonance, eration "on" tbne is defined as the total heater life test. It shall not be cleaned,

6.3.4 If no resonance Is observed under the elapsed time during which the rapid cycling serviced, or replaced due to failure to close
tests of 6.3.1 or 6.3.2, a vibration test shall switch controls the heater operation; it does during the llfe test. At the end of the life
be conducted for 15 hours at 2,700 cycles per not include the 10-minute cooling periods, test the valve leakage in the closed position
minute with Ks" total excursion. 6.5.2 Uab_n heater lt/e tests. The cabin with rated fuel pressure shall not exceed two

6.3.5 At the conclusion of the vibration heater life tests shall be divided into four cubic centimeters of fuel in ten minutes.
test there shall be no evidence of structural periods, as follows: 6.5.6.3 The fuel filter may be cleaned or
failure and the heater and accompanying 6.5.2.1 First pertodt--250 ho_rs. Contin- the filter element replaced but the filter body
devices shall operate satisfactorily, uous operation, with the ventilating air rate shall not be replaced during the life test.

6.4 _adto tnterlcrence test. adjusted to maintain a temperature rise of At the end of the life test there shall be no
6.4.1 The heater shall be set up with a at least 200 ° F. and an outlet air tempera- leakage through the case or body.

sleeve of bare metal ductwork having the ture of at least 250 ° F. 6.5.7 ,_afety controls.
same diameter as the heater easing con- 6.5.2.2 Secen_ period...-250 _,ours. Rapid 6.5.7.1 The device used to prevent the
nected at each end of the casing. The length cycling operation, with the cycling switch heater from becoming overheated shall not
Of each piece of ductwork shall be not less set to control at 250±10 ° F.'outlet air tern- be serviced or replaced during the life test
than five diameters and shall be connected perature, due to failure to shut off the heater. At the
to the heater with a clamp of the type 6.5.2.3 T_rd per_o_--175 hours. Same beginning of the life test and at the end of
normally used in an installation, conditions as first period, each test period (section 6.5.2 or 6.5.3), any

6.4.2 In the same manner as 6.4.1, connect 6.5.2.4 Fourth pertod_-I75 hours. Same cycling or intermediate controls shall be by-
ductwork or tubing to the combustion air conditions as second period, passed and the ventilating air rate gradually
inlet and to the exhaust outlet with respec- 6.5.3 Wing-empennage antt-_ctng heater reduced over a period of 15 minutes to per-
tire dimensions determined by diameters of lgfe tests. Wing-empennage anti-Icing mlt operation of this device. Operation shall
the combustion air inlet and exhaust outlet heater life tests shall be divided into two be within ±25 ° F. of the value obtained at
fittings, periods, as follows: the beginning of the life test.

6.4.3 If the ignition voltage transformer 6.5.3.1 _r_t period/--250 _off/ra. Contin- 6.5.7.2 The device to prevent fuel flow
is not part of the heater, mount in external uous operation, with the ventilating air rate when combustion air is insufficient for safe
to the heater and connect the high voltage adjusted to maintain a temperature rise of operation shall be sensitive to heater corn-
terminal to the spark plug by means of the at least 300 ° F. and an outlet air temper- bustion air pressure differential or to corn-
high voltage ignition lead assembly, ature of at least 350 ° F. bustion air pressure. The device may be an

6.4.4 With the ignition system operating, 6.5.3.2 ,Second per_o_--250 ho_rs Rapid air actuated electrical switch designed for
check the complete assembly including cycling operation, with the cycling switch use with an electrical fuel shut Off valve, or
heater, high voltage device, and high voltage set to control at 350±10 ° F. outlet air tern- an air actuated mechanical valve designed
ignition lead assembly using the recom- perature, to control the flow of fuel.
mended procedure of specification JAN-I-225 6.5.4 Perlormance alter tests. At the end 6.5.7.2.1 If an air actuated electrical
dated June 14, 1945, and Radio Interference of the life and vibration tests the heater shall switch is used, it shall be checked as follows
Noise Limit Specification AAF-32466-A dated meet the following requirements: at the end of each test period (section 6.5.2
October 17, 1945. 6.5.4.1 Carbo_ mom)_ eontamtnattozL, or 6.5.3) with the heater in operation:

6.5 Lt]e tests. Life tests may be conducted At rating conditions, and with the burner 6.5.7.2.1.1 Reduce the combustion air dlf-
in such manner as to qualify the heater and operating, carbon monoxide concentration in ferential pressure or combustion air pres-
accompanying devices for cabin heating, the heated ventilating air stream shall not sure gradually (approximately 30 seconds)
wing-empennage anti-icing, or beth. For exceed one part in 20,000 or 0.005 of l%. This from normal rating to a point where the
cabin heating only, the duration of the test test shall be run with the heater exhaust switch closes the electrical fuel shut off
shall be at least 850 hours "on" time. For discharging to atmosphere. The ventilating valve. The combustion air differential pres-
wing-empennage anti-icing only, the dura- air samples shall be taken from an Uure- sure or combustion air pressure at which the
tion of the test shall be at least 500 hours stricted duct fastened to the heater ventilat- fuel shut off valve closes shall not be less

than the minimum value required for safe
"on" time. For qualification of the heater lug air outle_. The duct shall be the same heater operation. At the end of 15 minutesand accompanying devices under both cabin
heating and wing-empennage classifications, diameter as the heater easing and at least "fuel off" time, the combustion air differen-
the duration of the test may be 850 hours 6 diameters in length. Use carbon monoxide tial pressure or combustion air pressure, as
heater "on" time providing at least 500 hours detector assembly AAF No. 46B1790 or Navy applicable, shall be gradually increased at
"on" time is performed at wing-empennage Stock No. R-83-BUA-9256, or equivalent, the same rate and the switch shall open the
conditions. 6.5.4.2 Lea_age. With an air pressure of electrical fuel shut off valve at or above the

6.5.1 General condtt_on_. The general 8 psig inside the combustion chamber and rated combustion air pressure differential.
conditions applying to both cabin and wing- heat exchanger assembly, leakage shall not 6.5.7.2.2 If an air actuated mechanical fuel
empennage heater life tests shall be as fol- exceed 9 lbs/hr. (sea level and 59* F.). valve is used it shall be checked as followslows: at the end of each test period (sections 6.5.2

6.5.1.1 Tests shall be performed at sea level There shall be no leaks which could allow or 6.5.3) :
rated fuel pressure and sea level rated corn- liquid fuel to enter the ventilating air stream 6.5.7.2.2.1 With the heater operating and
bustion air rate. In event of ignition failure, when tka heater with the fuel shut off valve "open", the com-

6.5.1_ Inlet air temperature shall not Is mounted in any normal position, with bustion air differential pressure shall be
exceed125°1 p. drains open. reduced gradually (apprOximately 30 sac-
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i onds) from normal rating to value required nine months after the effective date of established in this order. This state-
I for safe heater operation. Leakage through this order, previously approved types of merit shall indicate whether the heater

the air actUated mechanical fuel valve shall heaters may be installed. However, in meets the standards for cabin or wing-then be measured and shall not exceed two
cubic centimeters in ten minutes. At the any such change made after the nine- empennage heaters as prescribed in SAE
end of 15 minutes "fuel off" time, the corn- month period, new types of heaters in- Aeronautical Standard AS--143B and
bustion air differential pressure shall be stalled shall meet the specifications con- whether it has met the standards of this
gradually increased at the same rate and tained in this section, specification pertinent to pressurized
the valve shall permit rated fuel flow when (c) Specific instructions_(1) Marking. systems. Immediately thereafter distri-
the rated combustion air pressure differential In addition to the identification infor- bution of the heaters conforming with
is reached, marion required in the referenced speci- the terms of this order may be started

6.5.7.3 Ignition system.
6.5.7.3.1 If necessary, the high voltage de- flcation, each heater shall be per- and continued.

vice may be serviced or parts replaced once manently marked with the Technical (il) The prescribed identification on
during the life test. Standard Order designation, FAA-TSO- the heater does not relieve the aircraft

6.5.7.3.2 If necessary, the high voltage lg- C20, to identify the heater as meeting manufacturer or owner of responsibility
nltlon lead assembly or equivalent may be the requirements of this order in accord- for the proper application of the heater
serviced or replaced once during the life test. ance with th_ manufacturers' statement in his aircraft, nor waive any of the re-

6.5.7.4 Unless otherwise specified, items of conformance outlined in subpara- quirements concerning type certification6.5.7.1, 6.5.7.2, 6,5.7.2.1, 6.6.7.2._, 6.5.7.8, and
6.5.7.3.2, if fUrnished separately, not as part graph (5) of this paragraph. This iden- of the aircraft in accordance with exist-
of the heater, need not be tested more than tification will be accepted by the Admin- ing Federal Aviation Regulations.
once providing no changes are made in their istrator as evidence that the established (rid If complaints of nonconformance
design, construction, or adjustment, minimum safety requirements for corn- with the requirements of this order are

6.5.7.5 In case of life test failure of one or bustion heaters have been met. brought to the attention of the Adminis-
more of the devices In items 6.5.7.1, 6.5.7.2, (2) Data requirements. Ten copies of trator and investigation indicates that
6.5.7.2.1, 6.5.7.2.2, 6.5.7._, and 6.5.7.3.2, the test the following technical information shall such complaints are justified. The Ad-
may be continued to qualify the heater or be submitted by the manufacturer of ministrator takes appropriate action todevices that have not failed. A separate life
test shall apply only to the failed device if the heater with his Statement of Con- restrict the use of the product involved.
necessary to establish reliability, formance to the Chief, Engineering and (iv) Copies of this Technical Standard

7. Desirable features (Not Mandatory). Manufacturing Branch, Flight Stand- Order Library Services Division, HQ-630,
7.1 Operation. ards Division, Federal Aviation Agency, Federal Aviation Agency, Washington,
7.1.1 The operation of the heater and ac- in the region in which the manufacturer D.C., 20553.

companylng devices should require a mini- is located:
mum of moving parts. (i) Rated combustion air flow rates § 37.131 Special aircraft lurnbuckle as-

7.1.2 The heater should start operation (or pressure drop) including minimum semblies and/or turnbuckle safe-within five seconds at --65 ° F. at sea level tying devices---TSO-C2la.
and at its service ceiling, and should reach safe rate and variation with altitude.
its maximum output within three minutes (ii) Rated ventilating air flow rates (a) Applicability. (1) Minimum per-
after being started. (or pressure drop) including minimum formance standards: Minimum per-

7.1.3 The heater should be designed in safe rate and variation with altitude, formance standards are hereby estab-
such a manner as to preclude violent ex- (iii) Ignition characteristics curve es- lished for special turnbuckle assemblies
ploslons on being started, tablished in accordance with section and/or safetylng devices which are to be

7.1.4 The heater should be designed in 6.1.1 of Specification AS143B. used on civil aircraft of the United

I such a manner and made from such ma- (iv) Minimum operating voltage used States.
terials as to withstand deteriorating effects
of high humidity, condensation, fungus, and for subdivision (iii) of this subpara- (2) New models of special turnbuckle
abrasive particles in the air. graph, assemblies and/or safetying devices

I 7.1.5 The heater and its accompanying (V) Maximum operating altitude, manufactured on or after July 1, 1958,
devices should not be adversely affected if (vi) Operating fuel pressure, shall meet the performance requirements
subjected to ambient temperatures np to (vii) Installation diagram showing in- as set _orth in sections 3 and 4 of Military

160" F. for indefinite periods, stallation of safety devices necessary to Specification lVIIY._T-5685A dated April
7.1.6 The heater should be designed to achieve compliance with sections 4.2, 6, 1950,_ with the additional tests, when

_i give low air pressure drop at high altitudes. 5.7 and 6.5.7 through 6.5.7.2.2.1 of Speci- applicable, listed below. Special turn-7.1.7 Where necessary, additional devices
such as the following, may be provided to flcation AS143B. buckle assemblies and/or safetylng
improve heater operation. (viii) Recommended electrical ar- devices already approved may continue

_ 7.1.7.1 Air pressure regulator, rangement and any necessary limita- to be used for the purposes for which

I 7.1.7.2 Fuel pressure regulator, tions and pressure or temperature set- approved.7.1.7.3 Combustion air blower, tings which are considered essential to (3) Tests: The following tests, when

i 7.1.7.4 Ventilating air blower, proper and safe installation and opera- applicable, are required in addition to7.1.7.5 Fuel air ratio control, tion. those set forth in MII_T-5685A, and= 7.1.7.6 Thermal cycling switch.
7.1.7.7 Cabin heat controls. (3) Effective gate. After June 15, shall be conducted to substantiate the
7.2 Igniter. The igniter should be acces- 1949, specifications contained in this strength and reliability of special turn-

slble for quick replacement or servicing, order will constitute the basis for ap- buckle assemblies and/or safetying de-
!. 7.3 Fuel nozzle. The fuel nozzle should proval of combustion heaters for use in vices. A minimum of six samples each

be accessible for quick replacement or sere- certificated aircraft, shall be used in conducting the tests
icing. (4) Deviations. Requests for deviation for torsion, tension, fatigue (tensile),

_ (2) Application. (t) Combustion heat- from, or waiver of, the requirements of and fatigue (torsion).
ers complying with the specifications this order, which affect the basic air- (i) Torsion. At least one sample of

worthiness of the component, should be each size turnbuckle assembly andi appearing in this order are hereby ap-
_'_ proved for all aircraft. Heaters already submitted for approval by the Chief, safetying device shall be tested in torsion

approved may continue to be installed Engineering and Manufacturing Branch,
in aircraft: Flight Standards Division, Federal Avia- to determine that the torque necessary

(a) For which an application for tion Agency, in the region in which the to overcome the turnbuckle thread fric-
original type certificate is made prior to manufacturer is located, tion and break the safetying device is
the effective date of this order. (5) _on/ormance. (i) The manufac- equal to or greater than that required

_ (b) The prototype of which is flown turer shall furnish to the Chief, Engi- when the conventional safety wire is used
within one year after the effective date of neering and Manufacturing Branch, in accordance with the safetying proce-
this order, and Flight Standards Division, Federal Aria- dure recommended in Civil Aeronautics

(e) The prototype of which is not tion Agency, in the region in which the
flown within one year after the effective manufacturer is located, a written state- _Copies may be obtained from the Corn-
date of this order if due to causes beyond ment of conformance signed by a respon- manger, Air Materiel Command, Attn:MCSIFF-2, WrlghtoPatterson Air Force Base,
the applicant's control, sible official of his company, setting forth ohio, or from the Commauding Officer, Naval

(ii) If an alteration involving a change that the heater to be produced by him Aviation Supply Depot, 700 Robbins Ave.,
in type or model of heater is made within meets the minimum safety requirements Philadelphia 11, Pa,, Code AD.
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Manual 4b.329-2 effective April 30, 1955 hag device),tntended for a larger size strength of the safety belt assembly shall
[20 F.R. 2278]. turnbuckle, the larger size turnbuckle be shown, and

(it) Tension. At least one sample of and the longer wire (or other safetying (2) In lieu of the marking require-
each size turnbuckle and safetying device device) shah be used for this test. ment in paragraph (d) of § 37.7 the
assembly shah be tested to determine (vi) Fatigue (torsion). At least one date of manufacture is required. The
that the turnbuckle assembly (including sample of each size turnbuckle assembly serial number may also be marked on
safetying device) will not fall at any and/or safetying device shall be given a the belt but not In lieu of the date of
tensile load under the maximum (ulti- repeated load test in which a load equal manufacture.
mate) teusfle strength for which the to two-thirds the torque (determined ha (c) Data requirements. (1) The
comparable standard MIL or NAS turn- test No. 1 above) required to overcome manufacturer shall maintain a current
buckle is rated. For this test, the the turnbuckle thread friction and break file on complete design data.
sample shall consist of the turnbuckle the conventional safety wire (CAM (2) The manufacturer shah maintain
assembly (Including safetying device) 4b.329-2) is applied in torsion first in a current file of complete data describ-
with a two (2) foot length of cable ap- one direction and then reversed for 3000 ing the inspection and test procedures
propriately attached to each terminal complete cycles of reversal without fail- applicable to his product. (See para-
(end) of the turnbuckle. In making the tire of any component part. graph (d) of this section.)
determination, the sample shall be tested (3) One copy of the following shall
for tensile strength in accordance with § 37.132 Safety behs--TSO-C22e, be furnished to the Chief, Engineering
Federal Test Method Std. No. 151: If (a) Applicability_(1) Minimum l_er- and Manufacturing Branch, Flight
the sample does not fail under the specl- yormance standards. Minimum per- Standards Division, Federal Aviation
fled maximum load, it need not be tested formance standards are hereby estab- Agency, in the region in which the manu-
further to destruction, lished for safety belts which are to be facturer is located: A drawing of the

(ill) Vibration. At least one sample of used on civil aircraft of the United States. complete belt assembly showing the
each of 3 representative sizes of turn- New models of safety belts manufactured manufacturer's part numbers together
buckle assemblies, i. e., the smallest, the for installation on civil aircraft on or with a notation indicating the minimum
largest, and an intermediate size, shall be after the effective date of this section webbing strength specified by the belt
vibrated to determine that the lock wire, shall meet the standards of National Air- manufacturer. If the test belts were
or other safetying device which relies craft Standards Specification 802, re- tested to destruction, the average
UpOn spring action or clamping to safety vised May 15, 1950,1with the exceptions strength of the belt assembly should also
the turnbuckle, can be depended upon covered in subparagraph (2) of this para- be indicat_d.
not to jump out of place or otherwise lose graph. Belts approved under prior is- (d) Quality control. Each safety belt
its safetying properties, under vibratory suances of this section may continue to shah be produced under a quality con-
conditions apt to be encountered In air- be manufactured under the earlier trol system, established by the manufac-
craft service. It is suggested that a cable provisions, turer, which will assure that each belt is
tension load equal to 25 percent of rated (2) Exceptions. (i) For the purpose ha conformity with the requirements of
ultimate cable strength and a frequency of this section the strengths specified In this standard. This system shall be de-
of 3600 cpm with an overall amplitude section 4.1.1 of NAS 802 shall be 1,500 scribed in the data required under para-
of _,/sInch (parallel to the axis of the hole pounds and 3,000 pounds instead of 3,- graph (c) (2) of this section. The Ad-
through the barrel) for 25 hours, be used 000 pounds and 6,000 pounds, ministrator shall be permitted to make
for this determination. (ii) In complying with section 4.3.2.2 such inspections and tests at the manu-

(iv) Fatigue (tensile). At least one of NAS 802, the curved portion of the test facturer's facility as may be necessary to
sample of each size turnbuckle assembly form may be padded with no more than determine compliance with the require-
shall be given a repeated load test, ha one inch of mediura density sponge rub- ments of this standard.
which a load equal to two-thirds the ultt- ber, or equivalent, and covered with suit-
mate tensile strength requirement As able fabric to simulate a person's body § 37.133 Parachutes---TSO C23b.
applied repeatedly In tension for 300 and clothing, (a) A_plieabilit_--(1) Minimum per-
applications of the load without failure (Ill) Synthetic material webbing Yormance standards. Minimum per-
of any component part. For this test, which is not subject to loss of strength formance standards are hereby estab-
the sample shall consist of the turnbuckle due to the influence of humidity, tern- llshed for parachutes which are to be
assembly (including safetying device) peraturc variations, etc., need not be used In civil aircraft of the United States.
with a two (2) foot length of cable ap- subjected to the first six-month retest- New models of parachutes manufactured
propriately attached to each terminal ing period specified in section 3.1.2 of for use in civil aircraft of the United
(end) of the turnbuckle. NAS 802. Retestlng at succeeding six- States on or after the effective date of

(v) Fatigue (bending). The safety month periods will be necessary if the this section shall meet the minimum
wire used in the conventional lock wire belt manufacturer is unable to ascertain performance standards of National Air-
safetying procedure recommended in by means of textile data available to craft Standards Specification 804 dated
CAM 4b.329-2 is not considered to be re- him that the webbing is unaffected by August 24, 1949,1 with the exceptions
usable. If the safety device used with ambient storage conditions for the pc- covered In subparagraph (2) of this
the special aircraft turnbuckle assembly riod of time involved, paragraph. Parachutes approved prior
is to be considered re-usable, at least (iv) In complyIng with section 4.1.3 to the effective date of this section may
three (3) samples of the shortest formed of NAS 802, the two-inch webbing width continue to be manufactured under the
non-standard safety wire (or other fin- shall be considered a nominal width, provisions of the original approval.
ished safetyIng device) shall be tested Thus, after considering aH manufactur- (2) Exceptions. (i) The auxiliary
by alternate fastening and unfastening lng processes as are necessary such as parachute used in combination with a
of the wire (or other safetylng device), weaving, dyeing, mildew proofing, flame standard parachute shall be designed for
to determine that the device will" not resistance and abrasion treatments, a use In combination with the specific
break after repeated applications of the webbing width of ll_s inches +---_Jeinch main parachute.
bending loads Involved. 200 on and off shall be acceptable. (ii) For the purpose of testing an
cycles, simulating rough treatment apt (v) The slots or openings in the hard- auxiliary type parachute used in corn-
to be experienced durIng maintenance ware for attachment of the safety belt bination with a standard parachute the
should substantlate_a reasonable service webbing shall not be lea_ than two speed specified in section 4.3.8 of NAS
life. It is felt that the shortest safety inches.
wire (or other safetying device) will (b) Marlcing. (1) Each half of each Specification 804 shall be 25 feet per
be subjected to the greatest bending safety belt shall be marked in accord- second instead of 21 feet per second.
stresses. However, if the stresses may be ance with § 37.7 except that the weight (b) Marking. The auxiliary para-
greater in a longer wire (or other safety- required by paragraph (c) of § 37.7 chute and its pack shall be marked

need not be shown and the rated "Auxiliary Parachute" in addition to the
i copies may be obtained from the General

Services Administration, Business Service a Copies may be obtained from the National 1Copies may be obtained from the National
Center, Region 8, Seventh and D Streets, Standards Association. 616 Washington Loan Standards Association, 616 Waahlngton Loan
SW., Washington 25, D. C., :for 70¢ each an_ Trust Building, Washington &,D.C. and Trust Building, Washington 4, D.C.
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other marking requirements contained 4.1.5 Firing cord. Flares Lucorporattng a tion Agency, in the region in which the
in § 37.7. manual firing cord actuating cable shall have manufacturer is located, a written state-

(c) Data requirements. (1) The cord length not less than 20 feet. merit of conformance signed by a respon-4.2 Marl¢ing and instructions.
manufacturer shall maintain a current 4.2.1 Each flare shall carry the following sible official of his company, setting forth

! file of complete design data. information legibly marked on or attached that the landing flares to be produced by
i (2) The manufacturer shall maintain to the flare and the flare container: him meet the minimum safety standards

a current file of complete data describing Manufacturer's name. established in this section. Immediately

t the inspection and test procedures appli- Model number or model name. thereafter distribution of the landingcable to his product. (See paragraph Instructions for installation procedures flares conforming with the terms of this
(d) of this section.) and safety precautions, section may be started and continued.

Date of manufacture (month and year).
(d) Quality control. Each parachute National Aircraft Standard Number NAS (ii) The prescribed identification on

shall be produced under a quality control 805. the landing flares does not relieve the
system, established by the manufacturer, 4.3 Qualification tests. The following aircraft manufacturer or owner of re-
which will assure that each parachute qualification tests shall he conducted, sponsibility for the proper installation
is in conformity with the requirements 4.3.1 Functional tests. Five flares of each of the landing flares in his aircraft, nor
of this section. This system shall be model shall be installed in an airplane ac- waive any of the requirements concern-
described in the data required under cording to the manufacturer's instructions lng type certification of the aircraft in

and shall be dropped from an altitude ade- accordance with existing Federal Avia-
paragraph (c)(2) of this section. The quate to insure complete burning of the
Administrator shall be permitted to make flare prior to ground cbntact, tion Regulations.
such inspections and tests at the manu- 4.3.1.1 In the event that there is one (iii) If complaints of nonconformance
facturer's facility as may be necessary to failure out of the five flares subjected to the with the requirements of this section
determine compliance with the require- functional tests, five additional flares shall are brought to the attention of the Ad-
ments of this section, be subjected to the functional tests, ministrator and investigation indicates

4.3.1.2 Fallure of two or more flares out that such complaints are justified, the
37.134 Technical Standard Order C24 : of the ten dropped shall be sufficient grounds Administrator takes appropriate action

"Landing Flares". for rejection. The flare model will be con-
sidered to be satisfactory only if all five to restrict the use of the product involved.

(a) Introduction, (1) This Technical original flares function satisfactorily or in (iv) Copies of this Technical Stand-
Standard Order is intended to serve as a the event of one failure in the original five, ard Order and other Technical Stand-
criterion by which the product manufac- if the second five function satisfactorily, ard Orders may be obtained from the

Library Services Division, HQ--630, Fed-
turer may obtain approval of his landing (2) Application. (i) Landing flares eral Aviation Agency, Washington, D.C.,flares.

(b) Directive--(1) Provision. (l) complying with the specifications ap- 20553.
The performance requirements for land- pearing in this Technical Standard Or-
ing flares as set forth in sections 4.1 and der are hereby approved for use in all § 37.135 Aircraft seats and berths
4.3 of National Aircraft Standards Speci- aircraft. Landing flares already ap- (Type I transport, 6g forward
fication NAS 805 dated February 15, proved may continue to be installed in load)--TSO--C25a.
1950/ stated below, are hereby estab- aircraft. (a) A_pliea_ility--(1) Minimum per.
lished as minimum performance re- (ii) If an installation change involv- ]ormance standards. Minimum per-
qulrements for landing flares intended ing a new type or model landing flare is formance standards are hereby estab-
for use in civil aircraft, made within nine months after the effec- lished for aircraft seats and berths (Type

tire date of this section, previously ap- I transport, 6g forward load) which are
1. Applicable spe_catto_, proved types of landing flares may be to be used in civil aircraft of the United
1.1 None, installed. However, in any such change States. These'S_t._dards apply to TyPe I2. Types.
2.1 This specification covers four types of made after the nine-month period, new transport seatsfo_ use in transport cate-

landing flares suitable for use in certificated types of landing flares installed in air- gory aircraft for which an application for
civil aircraft, craft shall meet the specifications con- type certificate was made prior to March

Class 1. rained herein. 5, 1952.' New models of seats and berths
Class IA. (c) 8pecf_c instructions--(1) Mark- (Type I transport, 6g forward load)
Class 2. . ing. (i) In addition to theidentiflcation manufactured for installation in civil
Class 3. information required in the referenced aircraft on or after January 15, 1957 shall
3. Material anel _or_mans_t_. specification, except that the NAS 805 meet the standards of National Aircraft3.1 Materials shall be of a quality which

experience and/or tests have conclusively number is not required) each flare shall Standard Specification 806, revised Janu-
demonstrated to be suitable _or use in land- be Permanently marked with the Tech- ary 1, 1956/ with the changes and ex-
lng flares. Workmanship shall be consistent nlcal Standard Order designation, FAA- ceptions listed in subparagraph (2) of
with high-grade landing flare manufacturing TSO-C24, to identify the landing flare as this paragraph. Seats and berths ap-
practice, meeting the requirements of this section proved by the Civil Aeronautics Admin.

3.2 The flare body should be so sealed as to in accordance with the manufacturers' istration prior to January 15, 1957, may
reduce to a minimum deterioration of the statement of conformance outlined be- continue to be manufactured under the
ignition element and to increase, insofar as low. The Administrator accepts this provisions of their original approval.possible the service life of the unit. All metal
parts should be suitably protected against identification as evidence that the estab- (2) E_eep_ions. (i) The ultimate loads
corrosion. All fabric except nylon material llshed minimum safety requirements for corresponding to the aircraft reduced
should be mildew-proofed, landing flares have been met. weight gust load factor or the airplane

4. Detail requirements. (2) Data requirements. (i) None. designer's special requirements may ex-
4.1 Design and construction. (3) Egective date. (i) After October eeed the ultimate down loads for Type I4.1.1 Light duration. Flares shah have a

minimum light duration as follows: 10, 1950, specifications contained in this seats specified in subsection 4.1.2 of NAS
Classes 1 and 1A---3 minutes, section will constitute the basis for ap- 806. For the purpose of this section,
Class 2---1_ minutes, proval of landing flares for use in civil in order to provide for such load-
Class 3--1 minute, aircraft, ing conditions, the ultimate down loads
4.1.2 Light intensity. Flares shall have a (4) Deviations. (i) Requests for de- specified in Table I of 4.1.2 for Type I

minimum light intensity as follows: elation from, or waiver of, the require- seats shall be 1,O00 pounds (6g) instead
Classes 1 and 1A---300,000 candlepower, ments of this section, which affect the of 765 pounds.: Class 2--110,000 candlepower.

" Class 3--70,000 candlepower, basic airworthiness of the component, (ii) To insure that pilot and copilot
4.1.3 Rate of descent. Flares shall have should be submitted for approval by the seats will provide for the rearward loads

an average rate of descent not greater than Chief, Engineering and Manufacturing
550 feet per minute. Branch, Flight Standards Division, Fed- _Standards for Types II, III, IV, and I (for

4.1.4 Delaying fuse. Class 1A flares shall eral Aviation Agency, in the region in installation in aircraft for whlclx an appllca-
incorporate a 90 second plus or minus 10 which the manufacturer is located, tion for type certificate was made after
seconds delaying fuse. (5) Conformance. (i) The manufac- March 5, 1952), are contained in § 37.136(TSO-CS9).

zCopies may be obtained from the Ameri- turer shall furnish to the Chief, Engi- • Copies may be obtained from the National
can Aeronautical ForUm, 52'/ Washington neering and Manufacturing Branch, Standards Association, 616 Washington Loan
Loan and Trust Building, Washington 4, D.C. Flight Standards Division, Federal Avia- and Trust Building, Washington 4, D. C.
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resulting from the application of pilot Aeronautics Paper 120-61/DO-108 • en- letter above the other in the following

forces to the flight controls, such seats titled, "Environmental Test Procedures Ashall withstand a rearward load of 450 Airborne Electronic Equipment", dated manner: Env. Cat. ABAAAX:
pounds. The load shall be applied 8 July 13, 1961, with the exceptions to these (4) Each major component of equip-
Inches above the intersection of the seat standards listed in subparagraph (2) of ment (antenna, power supply, etc.) shall
back with the seat bottom, this paragraph, be identified with at least the manufac-

(ifi) The weight of the seat or berth (2) Radio Technical Commission for turer's name, TSO number, and the eno
times the appropriate "g" value shall be Aeronautics Paper 120-61/DO-108 out- vironmental categories over which the
added to the design ultimate load spect- lines various test procedures which define equipment component is designed to
fled in subdivision (i) of this subpara- the environmental extremes over which operate.
graph and in subsection 4.1.2 of NAS 806. the equipment shall be designed to op- (c) Data requirements. In accord-

(iv) For the purpose of this section, erate. Some test procedures have cate- ance with the provisions of § 37.5, the
4.3 (c) of NAS 806 should read: "that dories established and some do not. manufacturer shall furnish to the Chief,
the structure is capable of supporting Where categories are established, only Engineering and Manufacturing Branch,
without failure for at least 3 seconds the equipment which qualifies under the fol- Flight Standards Division, Federal Avia-
ultimate loads specified in this order lowing categories, as specified in RTCA tion Agency, in the region in which the
when applied separately." Paper 120-61/DO-108, is eligible under manufacturer is located, the following

(b) Marking. The weight required in this order: technical data:
§ 37.7 need not be included. (i) Temperature-Altitude Test---Cate- (1) Six copies of the manufacturer's

37.136 Aircraft seats and berths--- dories A, B, C, or D; operating instructions and equipment(ii) Humidity Test---Categories A or limitations;
TSO-C39. B; (2) Six copies of the installation pro-

(a) AppZicability--(1) Minimum per- (iii) Vibration Test--Categories A, B, cedures with applicable schematic draw-
]ormance standards. (1) Mirdmum per- C, D, E, or F; ings, wiring diagrams, and specifications.
formance standards are hereby estab- (iv) Audio-Frequency Magnetic Field Indicate any limitations, restrictions, or
llshed for aircraft seats and berths of Susceptibility Test---Categories A or B; other conditions pertinent to installs-
the following types which are to be used (v) Radio-Frequency Susceptibility tion.
in civil aircraft of the United States: Test_--Category A; and (3) One copy of the manufacturer's

Type I--Transport (9g forward load). (vi) Emission of Spurious Radio-Fre- test report.
Type II--Normal and utility, quency Energy Test---Category A.
TypeIII--Acrobatic. (b) Marking. (1) In addition to the § 37.138 VOR radio receiving equip-ment operating within the radio-
Type IV--Rotorcraft. marking requirements of § 37.7(d), the frequency range of 108-118 rnega-
(ll) New models of seats and berths equipment shall be marked to indicate cycles (for air-carrier aircraft)---

manufactured for installation in civil the environmental extremes over which TSO-C40a.
aircraft on or after the effective date of it has been designed to operate. There
this order shall meet the standards of are seven environmental t_st procedures (a) ApplicabiZity--(1) Minimum per-
National Aircraft Standards Specifica- outlined in RTCA Paper 120-61/DO-108 Jormance standards. Minimum per-
tion 809, dated January 1, 1956,' with the which have categories established. These formance standards are hereby estab-
exception in subparagraph (2) of this should be identified on the nameplate lished for airborne VOR radio receiving
paragraph. Seats and berths approved by the words "environmental categories" equipment operating within the radio-
by the Civil Aeronautics Administration or, as abbreviated, "Env. Cat." followed frequency range of 103-118 megacycles
prior to January 15, 1957, may continue by seven letters which identify the cate- which is to be used on civil aircraft of the
to be manufactured under the provisions gories designated in RTCA Paper 120- United States engaged in air carrier op-
of their original approval. 61/DO-108. Reading from left to right, erations. New models of airborne VOR -_

(2) ExcePtion. The sideward loads as the category designations shall appear radio receiving equipment manufactured
specified in 4.1.2 Table I need not exceed on the nameplate in the following order for use on civil air carrier aircraft on or
the requirements of the applicable Fed- so that they may be readily identified: after September 1, 1959, shah meet the
eral Aviation Regulations. (i) Temperature-Altitude Test Care- minimum performance standards as setforth in Radio Technical Commission

(b) Marking. The weight required in gory; for Aeronautics' Paper entitled "Mini-
§ 37.7 need not be included. (ii) Humidity Test Category;

(ill) Vibration Test Category; mum Performance Standards Airborne
§ 37.137 Airborne radio marker receiv- (iv) Audio-Frequency Magnetic Field VOR Receiving Equipment Operating

ing equipment operating on 75 me. Susceptibility Test Category; Within the Radio Frequency Range of
(for air carrier aircraft)--TSO-- (v) Radio-Frequency Susceptibility 108-118 Megacycles," as amended (Pa-
C35c. Test Category; per 225-55/DO-69 dated December 13,

(a) Applicability. (1) Minimum per- (vi) Emission of Spurious Radio-Fre- 1955, and amendment, Paper 253-58/EC-
formance standards are hereby quency Energy Test Category; and 363 dated November 13, 1958)2 Radio
established for airborne radio marker (vii) Explosion Test. Technical Commission for Aeronautics'
receiving equipment operating on 75 mc. (2) Equipment which meets the ex- Paper 100-54/DO-60 • which is incor-
which is to be used on civil aircraft of plosion test requirement shall be tden- porated by reference in and thus is a
the United States engaged in air carrier tiffed by the letter "E". Equipment part of Paper 225-55/DO-69 has been
operations. New models of airborne which does not meet the explosion test amended by Paper 256-58/EC-366 dated
radio marker receiving equipment op- requirement shah be identified by the November 13, 1958. This amendment is
crating on 75 inc. manufactured for use letter "X". A typical nameplate identi- also a part of the minimum performance
on civil air carrier aircraft on or after fication would be as follows: Env. Cat. standards. An exception to these stand-
the effective date of this section shall DABAAAX. ards is covered in subparagraph (2) of
meet the minimum performance stand- (3) In some cases such as under the this paragraph.
ards contained in Federal Aviation Temperature-Altitude Test Category, a (2) Exception. (i) Radio Technical
Agency Standard entitled "Minimum manufacturer may wish to substantiate Commission for Aeronautics' Paper 100-54/DO-60, and amendment Paper 256-
Performance Standards for Airborne his equipment under two categories. In 58/EC-366 dated November 13, 1956,
Radio Marker Receiving Equipment Op- this case, the nameplate shall be marked outline environmental test procedures for
erating on 75 inc.", 1 dated April 6, 1962, with both categories in the space desig-
and Radio Technical commission for hated for that category by placing one • copies of these papers may be obtained

from the RTCA Secretariat, Suite 302, NADA

Copies may be obtained upon request ad- • Copies of this paper may be obtained from Building, 20th and K Streets NW., Washing-
dressed to Library Services Division, HQ--630, the RTCA Secretariat, Suite 302, NADA Build- ton, D.C., 20006. Paper 225-55/DO-69, 30
Federal Aviation Agency, Washington, D.C., tng, 20th and K Streets, NW., Washington, cents per copy; Paper 100-54/DQ-60, 20 cents
20553. D.C., 20006, ata cost of 75 cents per copy. per copy.
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equipment designed to operate under aircraft of the United States engaged in (3) (i) Two classes of equipment are
three environmental test conditions as air carrier operations. New models of specified as follows:
specified therein under Procedures A, B, airborne radio receiving and direction (a) Class A--For equipment intended
and C. Only airborne VOR radio receiv- finding equipment manufactured for use for operation in the European-Medi-
ing equipment which meets the operating on civil air carrier aircraft on or after terranean area (EUM) and in other
requirements as outlined under Proce- the effective date of this section shall areas where the frequency and geo-
dure A or Procedure B of Paper 100-54/ meet the standards as set forth in Radio graphical separation of ground facilities
DO-60, as amended, is eligible under this Technical Commission for Aeronautics and their output powers are similar to
section. Papers 158-61/DO-111 1 dated August those in the (EUM) area.

(ii) The vibration values specified be- 1O, 1961, and 120-61/DO-108 1 dated (b) Class B---For equipment intended
low may be used for equipment designed July 13, 1961. Exceptions to these for operation in the United States and
exclusively for installation on the instruo standards are listed in subparagraph in other areas where the frequency and
ment panel of aircraft in lieu of those (2) of this paragraph, geographical separation of ground _acili-
specified in Paper 100-54/DO-60 as (2) Exception. Radio Technical Corn- ties and their output powers are similar
amended. No shock mounting shall be mission for Aeronautics Paper 120- to those in the United States area.
used during the conduct of this test if 61/DO-108 outlines various test proce- (fi) The class of the equipment shall
the vibration values specified below are dures which define the environmental be identified on the nameplate. Equip-
used. extremes over which the equipment ment which complies with both Class A

Amplitude: 0.01" (0.02'; total excursion), shall be designed to operate. Some test and Class B requirements need only be
Frequency: Variable 5-50 cps. procedures have categories established marked as Class A equipment, A typical
Maxlmum Acceleration: 1.5g. and some do not. Where categories are nameplate identification would be as fol-

established, only equipment which qual- lows: Env. Cat. DABAAAX Class A.
(ill) Equipment which is designed exo ifies under the following categories as (4) In some cases, such as under the

clusively for installation on the instru- specified in RTCA Paper 120-61/DO- Temperature-Altitude Test Category, a
ment panel of aircraft need not be sub- 108, is eligible under this order: manufacturer may elect to qualify his
jected to the shock requirements outlined (i) Temperature-Altitude Test--Care- equipment under two categories. In this
in Paper 100-54/DO-60 as amended, gories A, B, C, or D. case, the nameplate shall be marked with

(iv) Indicating instruments which are (ii) Humidity Test---Categories A or both categories in the space designated
a part of the system, but which are not B. for that category by placing one letter
designed exclusively for installation on (iii) Vibration Test--Categories A, B, above the other in the following manner:

the instrument panel of aircraft, may C, D, E, or F. Aalso be tested to the vibration require- (iv) Audio-Frequency Magnetic Field Env. Cat. ABAAAX Class A.
ments specified in subdivision (ii) of this Susceptibility Test---Categories A or B. (5) Each major component of equip-
subparagraph and need not be subjected iv) Radio-Frequency Susceptibility ment (antenna, power supply, etc.) shall
to the shock requirements outlined in Test---Category A. be identified with at least the manufac-
Paper I00-54/DO-60 as amended. (vi) Emission of Spurious Radio-Fre- turer's name, TSO number, and the en-

(b) Marking. In addition to the in- quency Energy Test---Category A. vironmental categories over which the
formation required in § 37.7, equipment (b) Markings. (1) In additiontothe equipment component is designed to
which has been designed to operate over marking requirements of § 37.7(d), the operate.
the environmental conditions as outlined equipment shall be marked to indicate (c) Data requirements. In accordance
in Procedure A of RTCA Paper _00-54/ the environmental extremes over which with the provisions of § 37.5, the manu-
DO-60, as amended, shall be marked as it has been designed to operate. There facturer shall furnish to the Chief, Engi-
Category A equipment. Equipment are seven environmental test procedures neering and Manufacturing Branch,
which has been designed to operate over outlined in RTCA Paper 120-61/DO--108 Flight Standards Division, Federal Avia-
the environmental conditions outlined in which have categories established, tion Agency, in the region in which the
Procedure B of this same paper shall be These should be identified on the name- manufacturer is located, the following
marked as Category B equipment, plate by the words "environmental care- technical data:
Equipment which has been designed ex- gories" or, as abbreviated, "Env. Cat." (1) Six copies of the manufacturer's
clusively for installation on the instru- followed by seven letters which identify operating instructions and equipment
ment panel of aircraft and which meets the categories designated in RTCA Paper limitations;
only the amended vibration requirements 120-61/DO-108. Reading from left to (2) Six copies of the installation pro-
outlined above shall be identified with right, the category designations should cedures with applicable schematic draw-
the letters I.P. following the category of appear on the nameplate in the follow- ings, wiring diagrams, and specifications
equipment, such as CAT. A--I.P. ing order, so that they may be readily (indicate any limitations, restrictions, or

(c) Data requirements. With the identified: other conditions pertinent to installa-
statemen_ of conformance, one copy (i) Temperature-Altitude Test Care- tion); and
each of the manufacturer's operating in- gory. (3) One copy of the manufacturer's
structions, schematic diagrams, and in- (ii) Humidity Test Category. test report.

stallation procedures shall be furnished (iii) Vibration Test Category. § 37.140 Propeller feathering hose as.
the Chief, Engineering and Manufactur- (iv) Audio-Frequency Magnetic Field semhlies (rubber and wire braid con-
ing Branch, Flight Standards Division, Susceptibility Test Category. struction)--TSO-C42a.
Federal Aviation Agency, in the region (v) Radio-Frequency Susceptibility
in which the manufacturer is located. Test Category. (a) App_icabilityN(1) Minimum per-

(d) Previously approved equipment. (vi) Emission of Spurious Radio-Fre- lormance standards. Minimum per-
Airborne VOR radio receiving equipment quency Energy Test Category; and formance standards are hereb_ estab-
approved prior to September 1, 1959, (vii) Explosion Test. lished for propeller feathering hose
may continue to be manufactured under (2) Equipment which meets the ex- assemblies of the following types which
the provisions of its original approval, plosion test requirement shall be ideno are to be used in civil aircraft of the
§ 37.139 Airborne radio receiving and tiffed by the letter "E". Equipment United States:(i) Type 1 (pressure line) hose assem-

direction finding equipment operat- which does not meet the explosion test blies which are intended to be used in the
ing within the radio frequency range requirement shall be identified by the line connecting the feathering pump
o£ 200-415 kilocycles (for air car- letter "X". A typical nameplate iden- outlet to the propeller governog.rier aircraft)_TSO--C41b, tiflcation would be as follows: Env. Cat.

(a) APplicability_(1)Minimum per- DABAAAX. (ii) Type 2 (supply line "ffre-resist-ant") hose assemblies which are in-
]ormance standards. Minimum perform- tended to be used in the line connecting
ance standards are hereby established _Copies of these papers may be obtained the oil supply to the feathering pumpfor airborne radio receiving and direc- from the RTCA Secretariat, Suite 302, NADA

Building, 20th and K Streets NW., Washing- where this entire line is located aft of
tion finding equipment operating within ton. D.C., 20006, Paper 158-61/DO-111,, 60 thefirewall.
the radio frequency range of 200-415 cents per copy; Paper 120--61/DO-t08. 75 (rid Type 3 (supply line "fireproof")
kilocycles which is to be used on civil cents per copy. hose assemblies which are intended to be

#
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usedinthelineconnectingtheoilsupply NoTs:Items(d)and (c)ofthissubdivl-manufactured for Installationon civil
tothe featheringpump where thisline slon,concerningHams sizeand distribution°aircrafton orafterMarch 31,1957,shah
islocatedwhollyor in part forward of willberevisedinaccordancewithagreementsmeet the standards set forth in SAEreached with the SAE A-3 Flame Test Sub-
the flrewaH.
New models of propeller feathering hose committee,completed,when its study of this problem In SpecificationLights,,,datedAS271'October"Alrcraft15,1952,mwithP°Siti°nthe

exception listed in subparagraph (2) of
assemblies manufactured for use in civil (ii) Fire test procedure---(a) Part I. this paragraph. Position lights ap-aircraft on or after March 1, 1957, shah
meet the "performance" section of Mil- Pressure: 150 psi (minimum). proved by the Civil Aeronautics Admln-

Oll _ow rate: :[.3 quarts/minute {magi- lstration prior to March 31, 1957, may
itary Specification MII_H-8795 (ASG) mum). contint]e to be manufactured under the
dated January 6, 1956,' or MIL-H-8790 Duration: 4 minutes, $0 seconds, provisions of their original approval.dated August 22, 1956,' with the follow-
ing exception and shall also meet the (b) Part II (which shall immediately (2) Exceptio_zs. For the purpose of
appropriate fire test requirements listed follow Part I). this section only the standards set forth

in subsection 3.3 and section 4 (except
below. Pressure: 1,6_0 psi (minimum). subsection 4.3.2.3 and 4.7) need be corn-(2) Excerption. Thehydraulieil_puise Oil flow rate: 14 quarts/minute (magi-
test requirements in MIL-H-8795 (ASG) mum; any lower flow rate is acceptable), plied with.
and MII_H-8790 need not be met for Duration: 30 seconds. (b) Marking. In lieu of the marking

requirements of paragraph (c) of § 37.7,
the purposes of this section. (iii) Criteria lot acceptability. The the minimum lamp candle Power or lamp

(3) Pressure line (type I) hose assem- hose assembly under test shall be con- part number shall be shown.
bly fire test--(l) Test setup and /tame sidered acceptable if it complies with
requirements. Ca) For the purpose of these test conditions without evidence of § 37.142 Temperature indicators--TSO-
this test, a length of hose five times the leakage. C43.
outside diameter or longer shall be sub- (4) Supply line "/tre-resistant'" (type (a) Applieability--(1) Minimum per.
Jected to a flame of the size and tempera- 2) hose assembly/ire test----(l) Test set- formanve standards. Minimum per-
ture specified in (d)and (e)of this sub- up and flame requirements. Same as formance standards are hereby estab-
division while the hose is In a horizontal subparagraph (3) (i) of this paragraph, lished for temperature indicators which
position. The entire end fitting shall (li) Fire test procedure, specifically are required to be approvedalso be subjected to this flame.

(b) The hose assembly shah be in- Pressure: 30 psi (minimum). for use in civil aircraft of the United
Oil flow rate: 1.3 quarts/minute (mazi- States. New models of temperature in-

stalled horizontally in the test setup in mum). dicators manufactured for installation in
such a manner that it includes at least Duration: 5 minutes, civil aircraft on or after October 15,one full 90" bend so that the pressure
existing inside the hose will exert an (ill) (_riteria for acceptability. Same 1957, shall meet the standards set forth
axial force on the end fitting equal to as subparagraph (3) (iii) of this para- in SAE Aeronautical Standard AS-413A,
the inside area of the hose multiplied by graph. "Temperature Indicator," dated Decem-
the internal pressure. (5) SuI_ply line "fireproof" (type 3) ber 15, 19542 Temperature indicatorsapproved by the Civil Aeronautics Ad-

(c) During the test the end fitting hose assembly/tre test--(i)--Test setup ministration prior to October 15, 1957,which is subjected to flame shall be el- and flame requirements. Same as sub-
brated at the rate of 2,000 cycles per paragraph (3) (i) of this paragraph, may continue to be manufactured under
minute through a total amplitude of not (il) Fire test procedure. Test shall be the provisions of their original approval.
less than _ inch, t. e., a displacement of conducted as described in subparagraph (b) Marking. In lieu of the weight
_6 inch on each side of the neutral (4) (ti) of this paragraph except that specified in § 37.7(c), the rating shall
position, upon completion thereof test shall be be shown.

(d) The flame temperature shah be extended for an additional 10 minutes, (c) Data requirements. With the
2,000 ° F., plus or minus 50 ° F. as meag- making the total duration 15 minutes, statement of conformance, one copy
ured within _ inch of the surface of the (ilD Criteria for acceptability. Same each of the manufacturer's operating in-structions, schematic diagrams, and in-
hose and end fitting at the point nearest as subparagraph (3) (iti) of this para- stallation procedures shah be furnishedthe flame. Suitable shielded thermo- graph.
couples or equivalent temperature mess- (b) Marking. The following marking the Chief, Engineering and Manufactur-
uring devices shall be used for measuring is required in lieu of that specified in ing Branch, Flight Standards Division,
the flame temperature. A sufficient § 37.7: Federal Aviation Agency, in the region
number of these shah be used to assure (1) Name or trademark of the manu- in which the manufacturer is located.
that the specified temperature exists at facturer responsible for compliance with § 37.143 Fuel flow meters---TSO-C44.
least along the entire end fitting and this TSO. (a) Applieability_(1) Minimum per.
along the hose for a distance of not leas (2) Model designation, formance standards. Minimum per-
than three times its outside diameter. (3) Date of manufacture, formance standards are hereby estab-

(c) The flame diameter shall not be (4) Applicable TSO number, followed lished for fuel flow meters which spe-
less than three times the maximum immediately by "Type Number" (as cificaHy are required to be approved for
diameter of the hose or three times the "Type 1", etc.). This identification must use in civil aircraft of the United States.
maximum diameter of the end fitting be legibly stampled on a steel (or other New models of fuel flow meters manu-
(whichever is greater). The length of fireproof material) band securely affixed factured for installation in civil aircraft
the flame shall be such that it extends to the hose assembly, on or after October 15, 1957, shall meet
beyond the end fitting and hose when
they are in place during the test, for § 37.141 Aircraft position lights_TSO- the standards set forth in SAE Aero-nautical Standard AS--407A, "Fuel Flow
a distance of not less than three times Cg0b. Meters," dated December 14, 1954.' Fuel
the maximum diameter of the hose or (a) ApPlicability--(1) Minimum per- flow meters approved by the Civil Aero-
three times the maximum diameter of ]ormance standards. Minimum per- nautics Administration prior to October
the end fitting, whichever is greater, formanee standards are hereby estab- 15, 1957, may continue to be manufac-

(/) During the test SAE 20 off or equiv- lished for position lights which arc to tured under the provisions of their
aleuts hall be circulated through the hose be used in civil aircraft of the United original approval.

(b) Marking. In lieu of the weight
assembly, and the oH shaH enter the hose StateS._ New models of position lights specified in §37.7(c), the range andassembly at a temperature of not less
than 200" 1_. _The number and types of position lighte rating shall be shown.

for each aircraft category are established in (C) Data requirements. With the
Copies of these specifications may be oh- Federal Aviation Regulations Parts 23, 25, 27 statement of conformance, one copy

tarried by addressing a request to the Corn- and 29 of this title. In general, air-carrier
mandtng General, Air Materiel CommantL aircraft use all five types listed in AS271, sec- sCopies may be obtained from the Society
Wright-Patterson Air Force Base° Dayton, tlon g, while other aircraft are eqnipped with of Automotive Engineers, 485 Lexington Ave-
Ohio. types I, II, and III only. nue, New York 17, New York,
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each of the manufacturer's operating in- § 37.146 Pressure instruments--fuel, civilaircraft on or after October 15, 1960,
structions, schematic diagrams, and in- oil, and hydraulic--TSO-C47, shall meet the standards set forth in
stallation procedures shall be furnished (a) AppZicability--(1) Minimum per- SAE Aeronautical Standard AS-404B, _
the Chief, Engineering and Manufactur- ]ormance standards. Minimum per- "Electric Tachometerf Magnetic Drag
ing Branch, Flight Standards Division, formance standards are hereby estab- (Indicator and Generator)," dated Feb-
Federal Aviation Agency, in the region lished for pressure instruments---fuel, ruary 1, 19591 with exceptions, additions,
in which the manufacturer is located, oil, and hydraulic--which specifically and substitutions to the standards listed
§ 37.144 Manifold pressure indicating are required to be approved for use in in subparagraph (2) of this paragraph2

instruments--TSO-C45, civil aircraft of the United States. New Electric tachometers approved prior to
models of pressure indicators--fuel, oil, October 15, 1960, may continue to be

(a) AppZicability--(1) Minimum per- and hydraulic--manufacturedforinstal- manufactured under the provisions of
]ormanee standards, Minimum per- lation in civil aircraft on or after Oc- their original approval.
formance standards are hereby estab- tober 15, 1957, shall meet the standards (2) Exceptions. (i) The following
lished for manifold pressure indicating set forth in SAE Aeronautical Standard specifically numbered parts in AS-404B
instruments which specifically are re- AS-408A, "Pressure Instruments--Fuel, do not concern minimum performance
quired to be approved for use in civil air- Oil, and Hydraulic," dated December 15, and therefore are not essential to com-
craft of the United States. New models 1954.a Prqssure instruments--fuel, oil, pliance with this section: Parts 3.1, 3.1.1,
of manifold pressure indicating instru- and hydraulicmapproved by the Civil 3.1.2, 3.2, 3.2 (a) (b) (c) (d) (e) (f),
ments manufactured for installation in Aeronautics Administration prior to Oc- 4.1.3.1, 4.1.3.2, 4.1.3.3, 4.1.3.4, and 4.1.3.5.
civil aircraft on or after October 15, tober 15, 1957, may continue to be manu- (li) In lieu of part 7 in AS-404B, it is
1957, shall meet the standards set forth factured under the provisions of their a requirement that tachometers covered
in SAE Aeronautical Standard AS-411, original approval, by this section be capable of successfully
"Manifold Pressure Indicating Instru- (b) Marking. In lieu of the weight passing the tests in parts 7.1 through 7.8.

(b) Marking. In addition to the
ments," dated November 1, 1948.1 Mani- specified in § 37.7 (c), the rating and markings specified in § 37.7, range andfold pressure indicating instruments range shall be shown.
approved by the Civil Aeronautics Ad- (c) Data requirements. With the rating shall be shown.
ministration prior to October 15, 1957, statement of conformance, one copy (c) Data requirements. (1) The man-
may continue to be manufactured under each of the manufacturer's operating in- ufacturer shall maintain a current file
the provisions of their original approval, structions, schematic diagrams, and in- of complete design data.

(b) Marking. In lieu of the weight stallation procedures shall be furnished (2) The manufacturer shall maintain
specified in § 37.7(c), the range shall the Chief, Engineering and Manufactur- a current file of complete data deserib-
be shown, ing Branch, Flight Standards Division, ing the inspection and test procedures

(c) Data requirements. With the Federal Aviation Agency, in the region applicable to his product. (See para-
statement of conformance, one copy in which the manufaeturer is locatod, graph (d) of this section.)
each of the manufacturer's operating (3) Six copies each of the following
instructions, schematic diagrams, and, § 37,147 Carbon monoxide detector in, shall be furnished to the Chief, Engi-
installation procedures shall be fUr- struments--TSO-C48, neering and Manufacturing Branch,
nished the Chief, Engineering and Manu- (a) App_icability--(1) Minimum per- Flight Standards Division, Federal Avia-
facturing Branch, Flight Standards Di- ]ormance standards. Minimum per- tion Agency, in the region in which the
vision, Federal Aviation Agency, in the formance standards are hereby estab- manufacturer is located.
region in which the manufacturer is lished for carbon monoxide detector (i) Manufacturer's operating instruc-
located, instruments which specifically are re- tions and instrument limitations.
§ 37.14_ Maximum allowable airspeed quired to be approved for use in civil air- (ii) Drawing or photograph showing

indicators_TSO-C46a, craft of the United States. New models exploded view of instruments.
of carbon monoxide detector instruments (iii) Installation procedures with ap-

(a) Applicability--(1) Minimum per- manufactured _or installation in civil plicable schematic drawings, wiring dia-
]ormance standards. Minimum per- aircraft on or after October 15, 1957, grams, and specifications. Indicate any
formance standards are hereby estab- shall meet the standards set forth in limitations, restrictions, or other condi-
lished for maximum allowable airspeed SAE Aeronautical Standard AS-412A, tions pertinent to installation.
indicators which specifically are re- "Carbon Monoxide Detector Instru- (d) Quality control. Each electric
quired to be approved for use in civil air- ments," dated December 15, 1956.a Car- tachometer shall be produced under a
craft of the United States. New models bon monoxide detector instruments ap- quality control system, established by the
of maximum allowable airspeed indi- proved by the Civil Aeronautics Admin- manufacturer, which will assure that
cators manufactured for installation in istration prior to October 15, 1957, may each tachometer is in conformity with
civil aircraft on or after October 15, 1957, continue to be manufactured under the the requirements of this section and is
shall meet the standards set forth in provisions of their original approval, in condition for safe operation. This
SAE Aeronautical Standard AS--418, (b) Marking. In lieu of the weight system shall be described in the data re-
"Maximum Allowable Airspeed Indica- specified in § 37.7(c), the rating shall quired under paragraph (c)(2) of this
tors," dated December 15, 1956.' Maxi- be shown, section. The Administrator shall be per-
mum allowable airspeed indicators ap- (c) Data requirements. With the mitred to make such inspections and tests
proved by the Civil Aeronautics Admin- statement of conformance, one copy at the manufacturer's facility as may be
istration prior to October 15, 1957, may each of the manufacturer's operating in- necessary to determine compliance with
continue to be manufactured under the structions, schematic diagrams, and in- the requirements of this section.
provisions of the original approval, stallation procedures shall be furnished § 37.149 Aircraft audio and interphone

(b) Marking. In lieu of the weight the Chief, Engineering and Manufactur- amplifiers (for air carrier aircraft)_
; specified in § 37.7(c), the range shall ing Branch, Flight Standards Division, TSO-CS0a.
,, be shown.

(c) Data requirements. With the Federal Aviation Agency, in the region (a) AppZicability_(1) Minimum _er-
statement of conformance, one copy in which the manufacturer is located. /ormance standards. Minimum per-
each of the manufacturer's operating in- § 37.148 Electric tachometer: magnetic formance standards are hereby estab-
structions, schematic diagrams, and in- drag (for air carrier aircraft)_ lished for aircraft audio and tnterphone
stallation procedures shall be furnished TSO-C49a. amplifiers which are to be used on civil
the Chief, Engineering and Manufactur- (a) Applicability--(1) Minimum per- aircraft of the United States engaged inair carrier operation. New models of
ing Branch, Flight Standards Division, formance standards. Minimum per- aircraft audio and lnterphone amplifiersFederal Aviation Agency, in the region formance standards are hereby estab-
in which the manufacturer is located, lished for electric tachometers which _When electric tachometers are installed

specifically are required to be approved on civil aircraft, the installation must comply
Copies may be obtained from the Socleiry for use on civil aircraft of the United with the functional and lnstallational re-

of Automotive Engineers, 485 Lexington States. New models of electric tachom- qutrements of Parts 23, 25, 27, or 29 of the
Avenue, New York 17,New York. eters manufactured for installation on Federal Aviation Regulations as applicable.

No. 224 4
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manufactured for use on clvfl air carrier CAB Standard, "Aircraft Flight Record- (Zig) and maintained for one minute, or
aircraft on or after September 1, 1959, er", dated June 12, 1958. ffi until air bubbles cease to be given oH
shall meet the minimum performance (b) Marking. In addition to the by the liquid, whichever is longer. The
standards as set forth in Radio Tech- markings in § 37.7, the rating (nomi- absolute pressure shall then be increased
nical Commission for Aeronautics' hal voltage and wattage) shah also be by 21/2 inches Hg. Any bubbles coming
Paper entitled "Minimum Performance marked on the recorder, from within the indicator case shall be
Standards Aircraft Audio and Inter- (c) Data requirements. With the considered as leakage and shall be cause
phone Amplifiers," as amended (Paper statement of conformance, one copy for rejection. Bubbles which are the re-
45-57/DO-78 dated March 15, 1957, and each of the manufacturer's operating in- suit of entrapped air in the various ex-
amendment, Paper 255-58/EC-365 dated structions, schematic diagrams, and in- terior parts of the case shall not be
November 13, 1958).1° Radio Technical stallation procedures shah be furnished considered as leakage. Other test meth-
Commission for Aeronautics' Paper 100- the Chief, Engineering and Manufactur- ods which provide evidence equal to the
54/DO--60 lo which is incorporated in by ing Branch, Flight Standards Division, immersion test of the integrity of the
reference and thus is a part of Paper 45- Federal Aviation Agency, in the region instrument's seals may be used. If the
57/DO--78 has been amended by Paper in which the manufacturer is located, instrument incorporates nonhermeti-
256--58/EC-366 dated November 13, 1953. cally sealed appurtenances, such as a
This amendment is also a part of the § 37.151 Flight directors--TSO-C52a, case extension, these appurtenances maY
minimum performance standards. An (a) ApplicabilityN(1) Minimum per- be removed prior to the sealing test.
exception to these standards Is covered ]ormance standards. Minimum per- (v) In addition to paragraph 4.6.2, the
in subparagraph (2) of this paragraph, formance standards are hereby estab- indicating means shall be readily dis-

(2) Exception. Radio TechnicalCom- lished for flight directors which cernible under any lighting condition
mission for Aeronautics' Paper 100-54/ specifically are required to be approved normally encountered in aircraft.
DO-60, and amendment Paper 256-53/ for use on civil aircraft of the United (b) Marking. In addition to the mark-
EC-366 dated November 13, 1958, outline States. New models of flight directors ings specified in § 37.7 range and rating
environmental test procedures for equip- manufactured for installation on civil shall be shown.
ment designed to operate under three aircraft on or after the effective date of _ (c) Data requirements. (1) Theman-
environmental test conditions as spec- this section shall meet the standards set ufacturer shall maintain a current file of
ified therein under Procedures A, B, and forth in SAE Aeronautical Standard AS-- complete design data.
C. Only aircraft audio and interphone 420A, "Flight Directors," revised No- (2) The manufacturer shall maintain
amplifiers which meet the operating re- vember 15, 1959,_ with exceptions and a current file of complete data describing
quirements as outlined under Procedure additions to the standards listed in sub- the inspection and test procedures ap-
A or Procedure B of Paper 100-54/DO-60, paragraph (2) of this paragraph, plicable to his product. (See paragraph
as amended, are eligible under this (2) Exceptions and additions. (i) (d) Quality control of this section.)
section. The following specifically numbered (3) Six copies each, except where

(b) Marlcing. In addition to the in- parts in AS-420A do not concern mini- noted, of the following shall be furnished
formation required in § 37.7, equipment mum performance and therefore are not to the Chief, Engineering and Manufac-
which has been designed to operate over essential to compliance with this sec- turing Branch, Flight Standards Divi-
the environmental conditions asoutlined tion: parts: 3.1; 3.1.1; 3.1.2; 3.2(a), (b), sion, Federal Aviation Agency, in the re-
in Procedure A of RTCA Paper 100-54/ (c) ; (d), (e) ; and 4.1.1.3. gion in which the manufacturer is
DO-60, as amended, shall be marked as (ii) In lieu of part 7, it is a require- located:
Category A equipment. Equipment ment that flight directors covered by (i) Manufacturer's operating instruc-
which has been designed to operate over this section be capable of successfully tions and instrument limitations.
the environmental conditions outlined passing the tests in parts 7.1 through (ii) Drawings of major components
in Procedure B of this same paper shah 7.6. or photographs showing exploded views
be marked as Category B equipment. (iil) Thermal shock: This test shah of instruments.

(c) Data requirements. With the apply to any hermetically sealed compo- (iii) Installation procedures with ap-
statement of conformance, one copy nents. The component shall be sub- plicable schematic drawings, wiring dia-
each of the manufacturer's operating jected to four cycles of exposure to water grams, and specifications. Indicate any
instructions, schematic diagrams, and at 85°_2 ° C. and 5°_2 ° C. without evi= limitations, restrictions, or other condi- '
installation procedures shall be fur- dence of moisture penetration or damage tions pertinent to installation with the
nished the Chief, Engineering and to coating or enclosure. Each cycle of statement of conformance certifying that
Manufacturing Branch, Flight Stand- the test shall consist of immersing the the instrument conforms to this section.
ards Division, Federal Aviation Agency, component in water at 850--+2° C. for a (iv) One copy of the manufacturer's
in the region in which the manufacturer period of 30 minutes, and then within test report.
islocated. 5 seconds of removal from the bath, the (d) Quality control. Each flight di-

(d) Previously approved equipment, component shah be immersed for a rector shall be produced under a quality
Airborne audio and tnterphone ampli- period of 30 minutes in the other bath control system, established by the manu-
tiers approved prior to September 1, maintained at 5°---+2° C. This cycle facturer, which will assure that each
1959, may continue to be manufactured shall be repeated continuously, one cycle flight director is in conformity with the
under the provisions of their original [ollowing the other until four cycles requirements of this section and is inhave bee]/ completed. Following this condition for safe operation. This sys-
approval, test, the component shall be subjected tom shall be described in the data re-
§ 37.150 Aircraft flight recorder--TSO- to the Sealing test specified in subdivi- quired under paragraph (c) (2) of this

C51. sion (iv) of this subparagraph. No section. The Administrator shall be per-

(a) Applicability--(1) Minimum per- leakage shall occur as a result of this mitred to make such inspections andtests at the manufacturer's facility as
/ormanee standards. Minimum per- test.
formance standards are hereby estab- (iv) Sealing: This performance test may be necessary to determine compli-ance with the requirements of this
lished for aircraft flight recorders which shall apply to each hermetically sealed section.
specifically are required to be approved instrument. The instrument shah be (e) Previously approved equipment.
for use in civil aircraft of the United immersed in a suitable liquid, such as Flight directors approved prior to the
States. Aircraft flight recorders ellgl- water. The absolute pressure of the air effective date of this section may con-
ble for installation in civil aircraft shall above the liquid shall then be reduced tinue to be manufactured under the
meet the standards set forth in CAA- to approximately one inch of mercury provisions of their original approval.

§ 37,152 Fuel and engine oil system
10copies of these papers may be obtained 1Copies may be obtained from the Library bose assemblies (rubber or tetra-

from the RTCA Secretariat, Suite 302, NADA Services Division, HQ-630, Federal Aviation fluoroethylene tube and wire braid
Building, 20th alld K Streets NW., Washing- Agency, Washington, D.C., 20553. eonstruetion)_TSO-C53a.
ton, D.C.,20006. Paper 45-57/DO-78, 25 cents • Copies may be obtained from the Society
per copy; Paper 100-54/DO-60, 20 cents per of Autom0ttve Engineers, 485 Lexington (a) ApplicabiZity--(1) Minimum per-
copy. Avenue, New York 17,N.Y. /orrgancc s_aRd_rds. Mtnirrlllm per-
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formance standards are hereby estab- compliance with Specification MIL-H- lished for stall warning instruments
lished for new models of fuel and engine 8795A. which specifically are required to be ap-

oil system hose assemblies 1 of the fol- (ii) Type B hose assemblies are not proved for use on civil aircraft of the
lowing types manufactured on or after required to comply with sections 3.6.5, United States. New models of stall
the effective date of this section, which 3.6.7 and 3.6.10 of Specificatior_ MIL-H- warning instruments manufactured for
are to be used on civil aircraft of the 25579 (USAF). The burst pressures to installation on civil aircraft on or after
United States. Fuel and engine oil sys- be utilized shall be twice the proof pros- the effective date of this section shall
tern hose assemblies of the following sures listed in Table 1 of that specifi- meet the standards set forth in SAE
types approved prior to the e2Ieetive cation. Aeronautical Standard AS 403A, "Stall
date of this section may continue to be (3) Fire test procedure and require- Warning Instrument," revised July 15,
manufactured under the provisions of merits. A description of the standard 1958/ with exceptions, and additions to
their original approval, fire test apparatus and its use is in FAA the standards listed in Subparagraph (2)

(i) Type A. Non-fixe-resistant "nor- "Standard Fire Test Apparatus and of this paragraph.
real" temperature hose assemblies which Procedure" (Power Plant Engineering (2) Exceptions and additions. (i) The
are intended to be used in locations out- Report No. 3) ." The use of a protective following specifically numbered parts in
side fire zones where the fluid and sleeve over the hose and/or end fittings AS 403A do not concern minimum per-
ambient air temperatures do not axcoed is l_rmitted to facilitate compliance with formance and therefore are not essential
250 ° F. the fire test requirements. Sleeves or to compliance with this section: Parts

(ii) Type B. Non-fre-resistant"high" covers shall be secured to the hose as- 3.1; 3.1.1; 3.1.2; 3.2 (a), (b), (c), (d), (e),
temperature hose assemblies which are sembly so that fire-resistant properties and (f),
intended to be used in locations outside will be maintained. (ii) In lieu of Part 7 of AS 403A, it
fire zones where the fluid and ambient (i) Oil pressure during fire test: Type is a requirement that stall warning in-
air temperatures do not exceed 450" F. C hose assemblies--the operating pres- struments covered by this section be

(iii) Type C. Fire-resistant "normal" sure specified in the "Fuel" column of capable of successfully passing the tests
temperature hose assemblies which are Table 1 in Specification MIL-H-8795A. in Parts 7.1 through 7.7 of AS 403A.
intended to be used in locations within Type D hose assemblies--the operating (iii) Thermal shock: This test shall
fire zones where the fluid and ambient pressure specified in Table 1 of Specifi- apply to any hermetically sealed corn-
air temperatures do not exceed 250 ° F. cation MII_H-25579 (USAF). ponent. The component shall be sub-

(iv) Type D. Fire-resistant "high" (ii) Oil flow rate: 5× CHose assembly jected to four cycles of exposure to water
temperature hose assemblies which are actual ID in inches).2 Example: Flow at 85°--2 ° C. and 5°±2 ° C. without col-
intended to be used in locations within rate for --16 size-----5× (_/s) '=3.5 GPM). dence of moisture penetration or damage
fire zones where the fluid and ambient (iiD Duration: 5 minutes, to coating or enclosure. Each cycle of the
air temperatures do not exceed 450" F. (iv) Criteria for acceptability: The test shall consist of immersing the corn-

(a) New models shall comply with the hose assembly shall be considered ac- portent in water at 85" +-2" C. for a pe-
following minimumrequirements. Three ceptable if it complies with these test riod of 30 minutes, and then within 5
samples of each size shall be tested, conditions without evidence of leakage, seconds of removal from the bath, the

(1) Type A hose assemblies shall corn- (b) Marking. The markings required component shall be immersed for a pc-
ply with the "3.3 Performance" section are specified in § 37.7 with the follow- riod of 30 minutes in the other bath
requirements of Specification M_II_H- ing exceptio_s: maintained at 5°-_.2 ° C. This cycle
8795A, dated July 25, 1958/ except as (1) Trademark may be used in lieu of shall be repeated continuously, one cycle
noted in subparagraph (2) of this para- name, and manufacturer's address is not following the other until four cycles have
graph. The hose incorporated therein required, been completed. Following this test, the
shall conform to "3.6 Performance" sec- (2) In lieu of the weight specified in indicator shall be subjected to the Seal-
tion of Specification MIL-H-8794A, paragraph (c) of § 37.7, the size of the ing test specified in subdivision (iv) of
dated July 25, 1958/ except as noted in hose assembly shall be shown, this subparagraph. No indicator leak-
subparagraph (2) of this paragraph. (3) The applicable TSO number shall age shall occur as a result of this test.

(2) Type B hose assemblies shall corn- be followed immediately by the appro- (iv) Sealing: This performance test
ply with the "3.6 Performance" section of priate type designation, as TSO-C53- shall apply to each hermetically sealed
Specification M2J_,-H-25579 (USAF) Type B. Where a protective sleeve is instrument. The instrument shall be
Amendment 2, dated March 19, 1959," ex- employed, the information should be immersed in a suitable liquid, such as
cept as noted in subparagraph (2) of this legibly stamped on a steel (or other fire- water. The absolute pressure of the air
paragraph, proof) band securely affixed to the hose above the liquid shall then be reduced

(3) Type C hose assemblies shall coin- assembly, to approximately 1 inch of mercury
ply with the above requirements for Type (e) Data requirements. The follow- (Hg) and maintained for 1 minute, or
A hose assemblies and in addition shall ing information and data should be sub- until air bubbles cease to be given off
pass the fire test described in subpara- mitred with the letter of conformance, by the liquid, whichever is longer. The
graph (3) of this paragraph. (1) One copy of drawing showing the absolute pressure shall then be increased

(4) Type D hose assemblies shall corn- hose assembly construction, materials, by 2_/2 inches Hg. Any bubbles coming
ply with the above requirements for Type part numbers and the recommended from within the indicator case shall be
B hose assemblies and in addition shall maximum and minimum fluid and ambi- considered as leakage and shall be cause
pass the fire test described in subpara- ent temperatures for continuous opera- for rejection. Bubbles which are the re-
graph (3) of this paragraph, tion. The following data should be sult of entrapped air in the various ex-

(2) Exceptions. (i) Type A hose as- shown for each size: Proof and burst terior parts of the case shall not be con-
sidered as leakage. Other test methods

semblies are not required to comply with pressure (minimum), Operating pres- which provide evidence equal to the ira-sections 3.6.1.2 and 3.6.2.7 of Specifica- sure (maximum), Bending radius
tion MIL-H-8794A. The operating and (minimum). mersion test of the integrity of the in-
proof pressures referred to in Table 1 of (2) One copy of any installation in- strument's seals may be used. If the
that specification shall be those values structions and/or other pertinent in- instrument incorporates nonhermetically

: listed in the "Fuel" column thereof, formation (may be shown on drawing), sealed appurtenances, such as a case ex-
The burst pressures to be utilized shall tension, these appurtenances may be re-
be twice the proof pressures listed in the § 37.153 Stall warning instruments---- moved prior to the sealing test.

_" "Fuel" columd in Table 1. The fore- TSO-C54. (v) Power malfunction indication:
going shall likewise apply in showing (a) Applicability--(1) Minimum Means shall be incorporated in the tn-

per]ormance sSandards. Minimum per- strument to indicate when adequate
those assemblies for use in propeller formance standards are hereby estab- power (voltage and/or current) is not

feathering lines are covered in TSO-C42. being made available to all phases re-
i s copies of these specifications may be oh- s Copies of Power Plant Engineering Re- quired for the proper operation of the

talned by addressing a request to: Corn- port No. 3 may be obtained by addressing
mander, USAF, Administrative Services Of- a request to Library Services Division, xCopies may be obtained from the Society
rice, Attention EWBFE, Wright-Patterson Air H_-680, Federal Aviation Agency, Washing- of Automotive Engineers, 485 Lexing_on
Force Base, Ohio. ton, D.C., 20553. Avenue, New York 17, N.Y.



15340 RULES AND REGULATIONS "

instrument. The indicating means shall April 1, 1959, may continue to be manu- quantities referred to in subsequent par-
indicate a failure or a maffunction in a factured under the provisions of their agraphs describing test methods.)
positive manner, and be readily discern- original approval. (1) Rated terminal voltage.-
ible under any lighting condition nor- (2) Exceptions. (i) Conformance (2) Rated load current.
really encountered in aircraft, with the following sections is not re- (3) Minimum blast cooling require-

(b) Marking. In addition to the qulred: 3.1; 3.1.1; 3.1.2; 3.2; 4.2.1. ment (if blast cooling is to be used).
markings specified in § 37.7 range or (ii) Substitute the following for see- (4) Rated speedrange.
rating (voltage) shah be shown, tion 7.: "Performance tests: The follow- (5) Continuous operating speed.

(c) Data requir_ts. (1) The ing tests, in addition to any others (6) Minimum speed for regulation.
manufacturer shah maintain a current deemed necessary by the manufacturer, (7) Maximum speed for regulation.
file of complete design data. shall be the basis for determining corn- (8) Maximum overspeed.

(2) The manufacturer shall maintain pllance with the performance require- (9) Minimum and maximum external
a current file of complete data describ- ments of this standard." field resistance in series with the shunt
lng the inspection and test procedures (b) Marking. In lieu of the weight field,
applicable to his product, specified in § 37.7(c), the following shall (10) Maximun_ operating altitude.

(3) Six copies each, except where be shown: (1I) Allowable brush and commutator
noted, of the following shall be furnished (1) Instrument tyPe (I or II), wear.
to the Chief, Engineering and Manufac- (2) Range, (12) Maximum static torque.
turing Branch, Flight Standards Divi- (3) Rating if applicable, i.e., electrical, (13) Equalizing voltage (if provided)
sion, Federal Aviation Agency, in the re- vacuum, etc. at rated load current.
gion in which the manufacturer is (c) Data requirements. With the (14) Overhang moment, with respect
located, statement of conformance, one copy to the drive pad.

(i) Manufacturer's operating instruc- each of the manufacturer's operating (b) Maximum speed /or regulation.
tions and instrument limitations, instructions, schematic diagrams, and The generator shall net be given an

(fi) Drawings of major components or installation procedures shall be fur- operational warm-up prior to this test.
photographs showing exploded views of nished the Chief, Engineering and Manu- The generator shall be operated at the
instnnnents, facturing Branch, Flight Standards Di- maximum speed for regulation and it

(Hi) Installation procedures with ap- vision Federal Aviation Agency, in the shall deliver the rated terminal voltage
plicable schematic drawings, wiring region in which the manufacturer is at no load with no more than the de-
diagram.% and specifications, including located, clared maximum external field resist-
any limitations, restrictions, or other § 37.155 Engine-driven direct current ance in series with the shunt field.
conditions pertinent to installation, generators for aircraft certificated (c) Heating, commutation, minimum

(iv) One copy of the manufacturer's under Part 25--TSO-C56. speed and equalizing voltage. Provision
test report, shah be made for determining speed,

(d) Quality c o n t r o l. Each stall (a) Applicability--(1) Minimum per- terminal voltage, load current, field volt-
warning instrument shall be produced /ormance standards. Minimum per- age, field current and the resistance in
under a quality control system, estab- formance standards are hereby estab- series with the shunt field. The de-
lished by the manufacturer, which will lished for engine-driven direct current clared minimum blast cooling require-
assure that each stall warning 4nstru- generators which are to be used on civil merit shall be supplied to the generator
merit is in conformity with the require- aircraft of the United States certificated air inlet. The temperature of the cool-
ments of this section and is in condition under Part 25. New models of engine- ing air shall be determined by means of
for safe operation. This system shah be driven direct current generators manu- a suitable temperature indicating de-
described in the data required under factured for use on civil aircraft on or vice whose responsive element is located
paragraph (c) (2) of this section. The after April 1, 1959, shah meet the mini- within the cooling air duct. While the
Administrator shall be permitted to make mum performance standards as set forth generator is cold, the resistance and
such inspections and tests at the manu- below, temperature of the shunt field shah be
facturer's facility as may be necessary to (l) Test conditions. Unless otherwise determined for use in calculating the
determine compliance with the require- specified in this section, each test shall field temperature rise (average) during
ments of this standard, be made under the following conditions: continuous operation at the declared full(a) Mounting. The generator shall load current. The generator shall be

(e) Previously approved equz_3ment, be mounted on a suitable drive stand considered to have reached a continuousStall warning instruments approved
prior to the effective date of this section capable of driving the generator contin- operating condition when the rate of riseuously within the speed range. The of the shunt field temperature, above the
may continue to be manufactured under longitudinal axis of the generator shall then existing ambient temperature, does
the provisions of their original approval, be horizontal, not exceed 2 ° F. in five minutes.
§ 37.154 Fuel and oil quantity instru- (b) Ezcitatton. The generator shall (I) Heating. The ability of the gen-

ments (for reciprocating engine air- be self-excited and controlled by a suit- erator to deliver the rated load current
craft)mTSO-C55, able variable resistance in series with the at rated terminal voltage at the declared

(a) Applicability--(1) Minimum per- shunt field. The shunt field current continuous operating speed shall be dem-
]ormance standards. Minimum per- shall not be considered as part of the onstrated. Immediately following the
formance standards are h e r e by generator load current, above run, the ability of the generator
established for fuel and oil quantity (c) Ambient temperature. The am- to deliver rated load Current at rated
instruments (for reciprocating engine blent temperature shall be 95°±9 ° F. terminal voltage for both the minimum
aircraft) which specifically are required (d) Altitude. The tests shall be run speed for regulation and the maximum
to be approved for use on civil aircraft at approximately sea level altitude, rated speed shall be demonstrated. Fol-
of the United States. New models of fuel (e) Location o] load. The load for lowing this test, the generator shah dem-
and oil quantity instruments (for recip- the generator shall be so located that it onstrate its ability to deliver rated load
rocating engine aircraft) manufactured will not appreciably affect the ambient current at minimum rated speed, at a
for installation on civil aircraft on or temperature or the blast-cooling air tern- terminal voltage notless than 85 percent
after April 1, 1959, shah meet the stand- perature (if blast cooling is used), of the rated terminal voltage.
ards set forth in SAE Aeronautical (I) Warm-uIJ. Prior to the test, the (2) Commutation. Tmmediately fol-
Standard AS-405B, "Fuel and Oil Quan- generator shall be operated at continu- lowing the above heat runs, with the gen-
tity Instruments," dated July 15, 1955,I ous operating speed delivering rated load erator hot, the commutation of the gen-
with the exceptions listed in subpara- at rated voltage for sttflleient time to erator shah be observed over the rated
graph (2) of this paragraph. Fuel and reach a substantially constant temper- speed range for no load, half load, and
oil quantity instruments (for recipro- ature.
cating engine aircraft) approved prior to (li) T e s t methods--(a) Manufac- rated load current. There shah be noturer's declaration. The manufacturer more than fine, pin-point sparking of

zCopies may be obtained from the Society shah declare the following generator the brushes during this test.
of Automotive Engineers. Inc., 485 Lexington ratings and characteristics. (These val- (3) Minimum speed. At no time dur-
Avenue, New York 17,New York. ues are the "'rated" and "declared" ing the above heat runs shall the re-
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quired resistance external to the shunt critical frequencies. The flexible drive (b) Marking. In addition to the mark-
field be less than the declared minimum shall limit the armature amplitude with- tng required in § 37.7, the nameplate
external field resistance, in ±7 degrees, shall contain the following information:

(4) EquaZizing _oltagc. Where an (_) Perlor_ancc ol commutator, bear- (1) Rated terminal voltage.
equalizing voltage is provided, it shah ings, and brushes. The generator shall (2) Rated load current.
be within 5 percent of the declared be operated under the following condi- (3) Rated speedrange.
equalizing voltage when the generator is tigris. New brushes may be installed (c) Da_a requirements. The manu-
stabilized in temperature and operating for this test. facturer shall submit a tabulation of the
at rated load current at the declared (1) 100 hours at the declared con- declared generator ratings and charac-
continuous operating speed. The de- tinuous operating speed, at rated load teristics (called for in paragraph
clared minimum blast cooling require- current with the test conditions spect- (a) (1)(ii)(a) of this section to the Chief,
merit shall be supplied at the generator fled in subdivision (i) of this subpara- Engineering and Manufacturing Branch,
air inlet, graph. Flight Standards Division, Federal Aria-

(d) Overspeed. This test shall be (2) Four continuous cycles consisting tion Agency, in the region in which the
made while the generator is hot as a re- of the following: 24 hours at the declared manufacturer is located.
suit of testing and shall be made at no continuous operating speed and rated
load with the field circuit open and at load current, at altitude conditions ap- § 37.]56 Aircraft headsets and speakers
the declared maximum overspeed. The proximating 115 percent of the declared (for air carrier alreraft)_TSO--C57.
generator shall demonstrate its ability maximum operating altitude. The am- (a) Al_pl_cab_ty_(1) Mtnimuln per-
to operate under overspeed conditions for blent temperature (and cooling air tern- lormance standards. Minimum per-
five minutes without mechanical failure, perature, if blast cooling is used) shall be formance standards are hereby estab-
throwing of varnish, or impairing elec- related to the test altitude by the for- lished for aircraft headsets and speakers
trical performance, mula T----104--(0.005)h (where T is the which are to be used on civil aircraft of

(e) D_eZectric strength. While the temperature in degrees F. and h is the the United States engaged in air carrier
generator is hot as a result of testing, test altitude in feet), except that the operations. New models of aircraft
it shall withstand the following test lower temperature limit, regardless of headsets and speakers manufactured for
voltage at commercial frequency, ap- altitude, shall be -67 ° F.; at least one use on civil aircraft on or after August
plied between windings, and between hour at the declared continuous operat- 14, 1959, shall meet the minimum per-
each winding and frame, for the speci- hag speed and rated load current, with formance standards as set forth in Radio
fled time: the test conditions specified in eubdivi- Technical Commission for Aeronautics'

500 volts (rms) for one minute, or sign (i) of this subparagraph. The time Paper entitled "Minimum Performance
ego volts (rms) _or on_ second, interval between successive 24-hour runs Standards---A i r c r a f t Headsets and

at altitude shall not exceed two hours. Speakers" (Paper 257-58/DO-90 dated
(]) RippZe voltage. Ripple voltage The rate of change of altitude need not November 18, 1958)? Radio Technical

shall be determined by means of a peak be controlled, but the temperature at Commission for Aeronautics' Paper
reading vacuum tube voltmeter in series any transition altitude shall be within 100-54/DO--60 _which is incorporated by
with a 4.0 microfarad capacitor. The 18° F. of that obtained from the temper- reference in and thus is a part of Paper
generator shall be operated at 120 per- ature-altitude formula above. 257-58/DO--90 has been amended by
cent of minimum rated speed at 50 per- (3) Two continuous cycles consisting Paper 256--58/EC-366 dated November
cent of rated load current, with a man- of the following: Nine hours at the de- 13, 1958. This amendment is also a part
ually operated field rheostat, and with- clared continuous operating speed and 75 of the minimum performance standards.
out a battery in parallel. Peak voltage percent rated load current, at altitude Exceptions to these standards are coy-
readings shall be taken with the volt- conditions approximating 115 percent of ered in subparagraph (2) of this para-
meter successively connected for each of the declared maximum operating alti- graph.
the two polarities and the higher of the tude. The ambient temperature (and (2) Ezceptions. (i) Radio Technical
two readings shall not exceed 1.5 volts, cooling air temperature, if blast cooling Commission for Aeronautics' Paper

GO) Humidity. The relative humidity is used) shall be related to the test alti- 100-54/DO-60, and amendment Paper
for this test shall be 95-----5percent. Sub- tude by the formula T--16O--(0.004)h 256--58/EC-366 dated Novembe_ 13, 1958,
ject equipment to test condition at (where T is the temperature in degrees outline environmental test procedures
160°+---4° F. for six hours. The heat P. and h is the test altitude in feet) ; at for equipment designed to operate under
source shall be turned off for 16 hours least one hour at the declared continu- three environmental test conditions as
without changing total moisture content ous operating speed and 75 percent rated specified therein under Procedures A,
in the test space. During the 16-hour load current, with the test conditions B, and C. Only aircraft headsets and
period, the temperature shall drop to specified in subdivision (i) of this sub- speakers which meet the operating re-
1O0° F. or less. The test shall be re- paragraph. The time interval prior to quirements as outlined under Procedure
peated ten times, allowing a two-hour each nine-hour run at altitude shall not A or Procedure B of Paper 100-_4/DO-60,
period to stabilize to 160° F. Check for exceed two hours. The rate of change as amended, are eligible under this
corrosion, distortion, and general deteri- of altitude need not be controlled, but section.
oration. At the end of this test, the the temperature at any transition alti- (ii) Radio Technical Commission for
generator shall deliver rated load cur- tude shall be within 18 ° F. of that oh- Aeronautics' Paper 257-58/DO-90 dated
rent at the declared continuous operat- tained from the temperature-altitude November 18, 1958, paragraph 2.3, Pilot
ing speed for two hours, formula above. Operated Gain Control. The provisions

(h) Flexible drive. The flexible drive (4) Evaluation of results of tests (I), of this paragraph are applicable only to
test shall be conducted on a universal (2), and (3) above: Cumulative brush attenuators which are a part of the
joint torsional vibration machine which or commutator wear shall not'exceed 20 headset assembly.
has a fly-wheel of at least 20 times the percent of the declared allowable wear (b) Marking. In addition to the in-
amount of inertia of the generator arma- after tests (1) and (2) and shall not ex- formation required in § 37.7, equipment
ture being tested. Testing procedure ceed 4 percent of the declared allowable which has been designed to operate over
shall be as follows: wear after test (3). No mechanical fail- the environmental conditions as outlined

(1) 10Ohours with ±1 degree torsional ure or electrical malfunction shall occur in Procedure A of RTCA Paper 10O-
• amplitude input to drive shaft at critical during this test. 54/DO-60, as amended, shall be marked

frequencies. The flexible drive shall (_) Dr_veshear_ec_io_. Suf_cienttor- as Category A equipment. Equipment
limit the armature amplitude within ±5 signal force shall be applied to the drive which has been designed to operate over
degrees, shear section (or to the armature shaft the environmental conditions as out-

(2) 50 hours with ±2 degrees torsional itself, if no shear section is provided)amplitude input to drive shaft at fre-
quencies of 20 to 24 cps. The flexible to result in its failure. The necessary _Copies of these papers ma_ be obtained
drive shall limit the armature amplitude torque indicating instrumentation shall from the RTCA Secretariat, Suite 302, NADABuilding, 20th ancl K S_reets NW., Washing-
within---+7 degrees, be provided. Failure shall occur at an ton, D.C., 20006. Paper 25_/-SS/DO-90, 25

(3) 15 minutes with -----2degrees tor- applied torque of less than the declared cents per copy; Paper 100-54/DO--60, 20 cents
signal amplitude input to drive shaft at maximum static torque, per copy.

S
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lined in Procedure B of this same paper, installation procedures shall be furnished (c) Data requirements. With the
as amended, shall be marked as Category the Chief, Engineering and Manufactur- statement of conformance, one copy
B equipment, tng Branch, Flight Standards Division, each of the manufacturer's operating in-

(c) Data requirements. With the Federal Aviation Agency, in the region In structions, schematic diagrams, and in-
statement of conformance, one copy which the manufacturer is located, stailation procedures shall be furnished
each of the manufacturer's operating in- (d) Previously approved equipment, the Chief, Engineering and Manufactur-
structions, schematic diagrams, and in- Aircraft microphones approved prior to ing Branch, Flight Standards Division,
stallation procedures shall be furnished August 14, 1959, may continue to be Federal Aviation Agency, in the region in
the Chief, Engineering and Manufactur- manufactured under the provisions of which the manufacturer is located.
ing Branch, Flight Standards Division, their original approval. (d) Previously approved equipment.
Federal Aviation Agency, in the region
in which the manufacturer is located. § 37.158 High frequency (HF) radio Airborne high frequency radio communl-communicalion transmitting equip- cation transmitting equipment approved

(d) Previously approved equipment, ment operating within the radio ire- prior to September 1, 1959, may continue
Aircraft headsets and speakers approved quency range of ].5-30 megacycles to be manufactured under the provisions
prior to August 14, 1959, may continue to (for air carrier aircraft)--TSO- of its original approval.
be manufactured under the provisions C31b. § 37.159 High frequency (HF) radio
of their original approval. (a) Applicabilit#--(1) Minimum per- communication receiving equipment
§ 37.157 Aircraft microphones (for air /ormance standards. Minimum per* operating within the radio frequency

carrier aireraft)_TSO-C58, formance standards are hereby estab- range of 1.5-30 megacycles (for air

(a) Applicability--(1) Minimum per- lished for airborne high frequency radio carrier aircraft)uTSO-C32b.
lormance standards, lVliuimum per- communication transmitting equipment (a) Applicability--(1) Minimum per-
formance standards are hereby estab- which is to be used on civil aircraft of /ormance standards. Minimum perform-
llshed for aircraft microphones which the United States engaged in air carrier ance standards are hereby established
axe to be used on civil aircraft Of the operations. New models of airborne I-IF for airborne high frequency radio corn-
United States engaged in air carrier op- r a d 1o communication transmitting munication receiving equipment which
erations. New models of aircraft micro- equipment manufactured for use on civil is to be used on civil aircraft of the
phones manufactured for use on civil air carrier aircraft on or after Septem- United States engaged in air carrier op-
aircraft on or after August 14, 1959, shall ber 1, 1959, shall meet the minimum per- erations. New models of airborne ttF
meet the minimum performance stand- formance standards as set forth in Radio radio communication receiving equip-
ards as set forth in Radio Technical Technical Commission for Aeronautics' ment manufactured for use on civil air
Commission for Aeronautics' Paper en- Paper entitled "Minimum Performance carrier aircraft on or after September 1,
titled "M2nlmum Performance Stand- Standards--Airborne Radio Communl- 1959, shall meet the minimum perform-
ards--Aircraft Microphones" (Paper cation Transmitting Equipment Oper- ance standards as set forth in Radio
258-58/DO-91 dated November 18, ating Within the Radio-Frequency Technical Comrni_ion for Aeronautics'
1958) .' Radio Technical Commission for Range of 1.5-30 Megacycles," as amend- Paper entitled "Minimum Performance
Aeronautics' P a p e r 100-54/DO--60 ' ed (Paper 14-53/DO-48 dated January Standards Airborne Radio Communica-
which is incorporated by reference in 26, 1953, and amendment, Paper 247- tion Receiving Equipment Operating
and thus is a part of Paper 255-58/DO- 58/EC-357, dated November 13, 1950).x Within the Radio Frequency Range of
91 has been amended by Paper 256-58/ Radio Technical Commission for Aero- 1.5-30 Megacycles," as amended (Paper
EC-366 dated November 13, 1958. This nautics' Paper 100-54/DO-601 which is 15-53/DO-49 dated January 26, 1953, and
amendment is also a part of the mini- incorporated by reference in and thus amendment, Paper 246-58/EC-358 dated
mum performance standards. An ex- is a part of Paper 14-53/DO-48 has been November 13, 1958).' Radio Technical
ception to these standards is covered in amended by Paper 256-58/EC-366 dated Commission for Aeronautics' PaPer 100-
subparagraph (2) of this paragraph. -- November 13, 1958. This amendment 54/DO-60 ' which Is incorporated by ref-

(2) Exception. Radio Technical Corn- is also a part of the minimum perform- erence in and thus is a part of Paper 15-
mission for Aeronautics' Paper 100-54/ ance standards. An exception to these 53/DO-49 has been amended by Paper
DO-60, and amendment Paper 256-58/ standards is covered in subparagraph 256-58/EC-366 dated November 13, 19511.
EC-365 dated November 13, 1958, outline (2) of this paragraph. This amendment is also a part of the
environmental test procedures for equip- (2) Exception. Radio Technical Corn- minimum performance standards. An
ment designed to operate under three mission for Aeronautics' Paper 100-54/ exception to these standards is covered
environmental test conditions as speci- DO-60, and amendment Paper 256-58/ in subparagraph (2) of this paragraph.
fled therein under Procedure A, B, and EC-366 dated November 13, 1958, outline (2) Exception. Radio Technical Com-
C. Only aircraft microphones which environmental test procedures for equip- mission for Aeronautics' Paper 100-54/
meet the operating requirements as out- ment designed to operate under three DO-60, and amendment Paper 256-58/
lined under Procedure A or Procedure B environmental test conditions as spec- EC-366 dated November 13, 1958, out-
of Paper 100-54/£}O-60, as amended, are fried therein under Procedures A, B, and line environmental test procedures for
eligible under this section. C. Only airborne high frequency radio equipment designed to operate under

(b) Marking. In addition to the in- communication transmitting equipment three environmental test conditions a8
formation required in § 37.7, equipment which meets the operating requirements specified therein under Procedures A, B,
which has been designed to operate over as outlined under Procedure A or Pro- and C. Only airborne high frequency
the environmental conditions as outlined cedure B of Paper 100-54/T}O-60, as radio communication receiving equip-
in Procedure A of RTCA Paper 100-54/ amended, is eligible under this section, ment which meets the operating require-
DO-60, as amended, shall be marked as (b) Marking. In addition to the in- meats as outlined under Procedure A or
Category A _equipment. Equipment formation required in § 37.7, equipment Procedure B of Paper 100-54/DO--60, as
which has been designed to operate over which has been designed to operate over amended, is eligible under this section.
the environmental conditions as out- the environmental conditions as outlined (b) Marking. In addition to the in-
lined in Procedure B of this same paper, in Procedure A of RTCA Paper 100-54/ formation required in § 37.7, equipment
as amended, shall be marked as Category IX:)-60, as amended, shall be marked which has been designed to operate over
B equipment, as Category A equipment. Equipment the environmental conditions as outlined

(c) Data requirements. With the which has been designed to operate over in Procedure A of RTCA Paper 100-54/
statement of conformance, one copy the environmental conditions outlined in DO-60, as amended, shall be marked
each of the manufacturer's operating Procedure B of this same paper shall be as Category A equipment. Equipment
instructions, schematic diagrams, and marked as Category B equipment, which has been designed to operate over

• Copies of these papers may be obtained _ Copies of these papers may be obtained , Copies of these papers may be obtained
from the RTCA Secretariat, Suite 302, NADA from the RTCA Secretariat, Suite 302, NADA from the RTCA Secretariat, Suite 302, NAI)A

Building, 20th and K Streets NW., Washing- Building, 20th and _: Streets NV¢., Washlng- Building; 20th and i Streets NW., Washing-
ton, D.C., 20006. Paper 258-58/DO-91, 25 ton, D.C., 20006. Paper 14-53/DO-48, 30 cents ton, D.C., 20006. Paper 15-53/DO-49, 25 cents
cents per copy; Paper 100-54/DO-60, 20 cents per copy; Paper I00-54/DO-60, 20 cents per per copy; Paper 100--54/DO-60, 20 cents per
per copy, copy. copy.
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the environmental conditions outlined in equipment shall be marked to indicate carrier aircraft on or after the effective
Procedure B of this same paPer shall be the environmental extremes over which date of this section shall meet themini-
marked as Category B equipment, it has been designed to operate. There mum performance standards contained

(c) Data requirements. With the are seven environmental test procedures in Federal Aviation Agency Standard en-
statement of conformance, one copy outlined in RTCA Paper 120-61/DO-108 titled "Minimum Performance Standards
each of the manufacturer's operating which have categories established, for Airborne ILS Localizer Receiving
instructions, schematic diagrams, and These should be identified on the name- Equipment"/ dated June 15, 1962, and
installation procedures shall be fur- plate by the words "environmental care- Radio Technical Commission for Aero-
nished the Chief, Engineering and gories" or, as abbreviated, "Env. Cat." nautlcs Paper 120-61/DO-108 entitled
Manufacturing Branch, Might Standards followed by seven letters which identify "Enviromental Test Procedures Airborne
Division, Federal Aviation Agency, in the the categories designated in RTCA Paper Electronic Equipment", _ dated July 13,
region in which the manufacturer is 120-61/DO-108. Reading from left to 1961, with the exceptions to thesestand-
located, right, the category designations shall ards listed in subparagraph (2) of this

(d) Previously approved equipment, appear on the nameplate in the following paragraph.
Airborne high frequency radio commu- order so that they may be readily (2) Radio Technical Commission for
nlcation receiving equipment approved identified: Aeronautics Paper 129-61/DO--108 out-
prior to September 1, 1959, may continue (i) Temperature--Altitude Test Cate- lines various test procedures which de-
to be manufactured under the provisions gory. fine the environmental extremes over
of its original approval. (ii) Humidity Test Category. which the equipment shall be designed

§ 37.160 Airborne ILS glide slope re- (lid Vibration Test Category. to operate. Some test procedures have
ceiving equipment (for air carrier (iv) Audio-Frequency Magnetic Field categories established and some do not.
aircraft)--TSO--C34b. Susceptibility Test Category. Where categories are established, only

(v) Radio-Frequency Susceptibility equipment which qualifies under the fol-
(a) Applicability_(1) Minimum _er- Test Category. lowing categories, as specified in RTCA

/ormance standards. Minimum per- (vi) Emission of Spurious Radio-Fre- Paper 120-61/DO-108, is eligible under
formance standards are hereby estab- quency Energy Test Category. this order:
lished for airborne ILS glide slope (vii) Explosion Test. (i) Temperature-AltitudeTest---Cate-
receiving equipment which is to be used (2) Equipment which meets the ex- gories A, B, C, or D;
on civil aircraft of the United States en- plosion test requirement shall be identi- (ii) Humidity Test--Categories A or
gaged in air carrier operations. New fled by the letter "E". Equipment which B;
models of airborne ILS glide slope receiv- does not meet the explosion test require- (iii) Vibration Test_--Categories A, B,
ing equipment manufactured for use on ment shall be identified by the letter "X". C, D, E, or F;
civil air carrier aircraft on or after the A typical nameplate identification would (iv) Audio-Frequency Magnetic Field
effective date of this section shall meet be as follows: Env. Cat. DABAAAX. Susceptibility Test---Categories A or B;
the minimum performance standards (3) In some cases such as under the (v) Radio- Frequency Susceptibility
contained in Federal Aviation Agency Temperature-Altitude Test Category, a Test---Category A; and
Standard entitled "Minimum Perform- manufacturer may wish to substantiate (vi) Emission of Spurious Radio-Fre-
ance Standards for Airborne ILS Glide his equipment under two categories. In quency Energy Test--Category A.
Slope Receiving Equipment", _ dated this case, the nameplate shall be marked (b) Marking, (1) In addition to the
May 9, 1962, and Radio Technical Corn- with both categories in the space desig- markings specified in § 37.7(d), the
mission for Aeronautics Paper 120-61/ hated for that category by placing one equipment shall be marked to indicate
DO-108 _ entitled, "Environmental Test letter above the other in the following the environmental extremes over which
Procedures Airborne Electronic Equip- A
ment", dated July 13, 1961, with the ex- manner: Env. Cat. DABAAAX" it has been designed to operate. Thereare seven environmental test procedures
ceptions to these standards as listed in (4) Each major component of equip- outlined in RTCA Paper 120-61/DO-108
subparagraph (2) of the paragraph, ment (antenna, power supply, etc.) shall which have categories established. These

(2) Exception. Radio Technical Corn- be identified with at least the manufac- should be identified on the nameplate
mission for Aeronautics Paper 120-61/ turers' name, TSO number, and the en- by the words "environmental categories"
I30-108 outlines various test procedures vironmental categories over which the or, as abbreviated, "Env. Cat." followed
which define the environmental extremes equipment component is designed to by seven letters which identify the care-
over which the equipment shall be de- operate, gories designated in RTCA Paper 120-
signed to operate. Some test procedures (e) Data requirements. Six copies 61/DO-I08. Reading from left to right,
have categories established and some do each of the following, except where the category designations shall appear
not. Where categories are established, noted, together with the statement of on the nameplate in the following order
only equipment which qualifies under the conformance, shall be furnished to the so that they may be readily identified:
following categories, as specified in Chief, Engineering and Manufacturing (i) Temperature-Altitude Test Cate-
RTCA Paper 120-61/DO-108, is eligible Branch, Mlight Standards Division, Fed- gory;
under this order: eral Aviation Agency, in the region in (ii) Humidity Test Category;

(i) Temperature-Altitude Test,--Care- which the manufacturer is located: (iii) Vibration Test Category;
gories A, B, C, or D. (1) Manufacturer's operating instruc- (iv) Audio-Frequency Magr_tic Field

(ii) Humidity Test---Categories A or tions and equipment limitations. Susceptibility Test Category;
B. (2) Installation procedures with ap- (v) Radio-Frequency Susceptibility

(iii) Vibration Test,--Categories A, B, plicable schematic drawings, wiring alia- Test Category;
C, D, E, or F. grams, and specifications. Indicate any (vi) Emission of Spurious Radio-Fre- '

(iv) Audio-Frequency Magnetic Meld limitations, restrictions, or other condi- quency Energy Test Category; and
Susceptibility Test--Categories A or.B. tions pertinent to installation. (vii) Explosion Test.

(v) Radio-Frequency Susceptibility (3) One copy of the manufacturer's (2) Equipment which meets the ex-
_rest---Category A. test report, plosion test requirement shall be identi-

(vi) Emission of Spurious Radio-Fre- § 37.161 Airborne ILS localizer receiv- fled by the letter "E". Equipment which
quency Energy Test--Category A: ing equipment operating within the does not meet the explosion test require-

(b) Marking. (1) In addition to the radio-frequency range of 108--112 ment shall be identified by the letter
markings specified in § 37.7(d), the megacycles--TSO--C36b. "X". A typical nameplate identifica-

(a) Applicability. (1) Minimum per-
aCopies may be obtained upon request formance standards are hereby estab- _copies may be obtained upon request ad-

addressed to Library Services Division, lished for airborne II_ localizer receiving dressed to Library Services Division, HQ-630,
HQ-630, Federal Aviatlon Agency, Washing- equipment which is to be used on civil Federal Aviation Agency, Washington, D.C.,ton, D.C., 20553. 20553.

Copies of this paper may be obtained from aircraft of the United States engaged in =copies of this paper may be obtained
the RTCASecretariat, Suite 302, NADABuild- air carrier operations. New models of from the RTCA Secretariat, Suite 302, NADA
ing, 20th and K Streets NW., Washington, airborne ILS localizer receiving equip- Building, 20th and K Streets NW., Washing-
D.C., 20006, at a cost of 75 cents per copy. ment manufactured for use on civil air ton, D.C., 20006,at a cost of 75 cents per copy.
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tlon would be as follows: Env. Cat. categories established and some do not. this case, the nameplate shall be marked
DABAAAX. Where categories are established, only with both categories in the space desig-

(3) In some cases such as under the equipment which qualifies under the fol- nated for that category by placing one
Temperature-Altitude Test Category, a lowing categories, as specified in RTCA letter above the other in the following

manufacturer may wish to substantiate Paper 120-61/DO-108, is eligible under manner: Env. Cat. DAABAAAX Class I.his equipment under two categories. In this section:
this case, the nameplate shall be marked (a) Temperature-Altitude Test---Cat- (c) Data requirements. Six copies
with both categories in the space desig- egories A, B, C, or D; each of the following, except where
nated for that category by placing one (b) Humidity Test--Categories A or noted, shall be furnished to the Chief,
letter above the other in the following B; Engineering and Manufacturing Branch,

manner: Env Cat. ADABAAAX. (c) Vibration Test---Categories A, B, Flight Standards Division, Federal Asia-C, D, E, or F; tion Agency, in the region in which the
(4) Each major component of equip- (d) Audio-Frequency Magnetic Field manufacturer is located:

ment (antenna, power supply, etc.) shall Susceptibility Test--Categories A or B; (1) Manufacturer's operating instruc-
be identified with at least the manufac- (e) Radio-Frequency Susceptibility tions and equipment limitations.
turer's name, TSO number, and the en- Test---Category A; and (2) Installation procedures with ap-
vironmental categories over which the (/) Emission of Spurious Radio-Fre- plicable schematic drawings, wiring di-
equipment component is designed to quencyEnergyTest,-;-CategoryA, agrams, and specifications. Indicate
operate. (b) Marking. (1) In addition to the any limitations,- restrictions, or other

(c) Data requirements. In accordance markings specified in § 37.7 the equip- conditions pertinent to installation.
with the provisions of § 37.5 the manu- ment shall be marked to indicate the (3) One copy of the manufacturer's
facturer shall furnish to the Chief, En- environmental extremes over which it test report.

gineering and Manufacturing Branch, has been designed to operate. There are § 37.163 VHF radio communications re-
Flight Standards Division, Federal Asia- seven environmental test procedures out- ceiving equipment operating within
tion Agency, in the region in which the lined in RTCA Paper 120-61/DO-108 the radio-frequency range of 11S-
manufacturer is located, the following which have categories established. 136 megacycles---TSO-C38b.
technical data: These shall be identified on the name-

(l) Six copies of the manufacturer's plate by the words "environmental cate- (a) Applicability--(1) Minimum per-
operating instructions and equipment gories" or, as abbreviated, "Env. Cat." ]ormance standards. Minimum per-formance standards are hereby estab-
limitations; followed by seven letters which identify lished for VHF radio communications re-

(2) Six copies of the installation pro- the categories designated in RTCA Paper
cedures with applicable schematic draw- 120-61/DO-108. Reading from left to ceiving equipment operating within the
ings, wiring diagrams, and specifications, right, the category designations shall radio-frequency range of 118-136 mega-cycles which is to be used on civil aircraft
indicating any limitations, restrictions, appear on the nameplate in the follow- of the United States engaged in air car-
or other conditions pertinent to instal- ing order, so that they may be readily rier operations. New models of airborne
lation; and identified: VHF radio comunications receiving

(3) One copy of the manufacturer's (i) Temperature-Altitude Test Cate- equipment manufactured for use on air
test report, gory; carrier aircraft on or after the effective
§ 37.162 VHF radio communications (ii) Humidity Test Category; date of this section shall meet the stand-

transmitting equipment operating (iii) Vibration TestCategory; ards as set forth in Radio Technical
within the radio-frequency range of (iv) Audio-Frequency Magnetic Field Commission for Aeronautics Papers 130-
118--136 megacycles---TSO-C37b. Susceptibility Test Category; 61/DO-108 2dated July 13, 1961, and 120-

(v) Radio-Frequency Susceptibility 61/DO-108 ' dated July 13, 1961, with the
(a) Applieability--(1) Minimum per- Test Category;

/ormanee standards. Minimum per- (vi) Emission of Spurious Radio-Fre- exceptions to these standards listed in
formance standards are hereby estab- subparagraph (2) of this paragraph.

quency Energy Test Category; and (2) Exceptions. (i) Radio Technical
lished for airborne VHF radio (vii) Explosion Test.
communications transmitting equipment Commission for Aeronautics Paper 130-
operating within the radio-frequency Equipment which meets the explosion 61/DO-109, Paragraph 2.8, Selectivity,
range of 118-136 megacycles which is to test requirement shall be identified by outlines selectivity requirements for re-
be used on civil aircraft of the United the letter "E". Equipment which does ceivers designed for selection of fre-
States engaged in air carrier operations, not meet the explosion test requirements quency channels in discrete increments
New models of airborne VHF radio corn- shall be identified by the letter "X'. of 50 kc. or 100 kc. Only VHF receivers
munications transmitting equipment (2) Each major component of equip- which are designed for selection of fre-
manufactured for use on air carrier air- ment (antenna, power supply, etc.) shall quency channels on discrete frequencies
craft on or after the effective date of be identified with at least the manufac- spaced 50 kc. apart or closer are eligible
this section shall meet the standards as turer's name, TSO number, and the en- under this section.
set forth in Radio Technical Commis- vironmental categories over which the (ii) Radio Technical Commission for
sion for Aeronautics Papers 134-61/DO- equipment component is designed to Aeronautics Paper 120-61/DO-108 out-
1101 dated July 13, 1961, and 120- operate, llnes various test procedures which define
61/DO-1081 dated July 13, 1961, with the (3) The equipment shall be marked to the environmental extremes over which
exceptions to these standards listed in indicate the distance range over which the equipment shall be designed to
subparagraph (2) of this paragraph, it is designed to operate. Three classes operate. Some test procedures have

(2) Exceptions. (i) Only VI-IF trails- of equipment have been established in categories established and some do not.
mitters which are designed for selection RTCA Paper 134-61/DO-110 based upon Where categories are established, only
of frequency channels on discrete fre- maximum radio line-of-sight distances equipment which qualifies under the fol-
quencies spaced 50 kc. apart or closer as follows: lowing categories, as specified in RTCA
are eligible under this section, class I: 200 nautical miles--Not less than Paper 120-61/1)O-108, is eligible under

(ii) Radio Technical Commission for 16 watts output, this order:
Aeronautics Paper 120-61/DO-108 out- Class II: 100 nautical miles---Not less than

lines various test procedures which de- 4 watts output. (a) Temperature-Altltude Test---Cat-
fine the environmental extremes over Class 1TI: 50 nautical miles--Not less than egories A, B, C, or D;
which the equipment shall be designed i watt output. (b) Humidity Test,--Categories A or
to operate. Some test procedures have NOTE: A typical nameplate identification B;

would be a_ follows: Env. Cat. DABAAAX

1 Copies of these papers may be obtained Class I. 2 Copies of these papers may be obtained
from the RTCA Secretariat, Suite 302, NADA (4) In some cases such as under the from the RTCA Secretariat, Suite 302, NADABuilding, 20th and K Streets NW., Washing-
Building, 20th and K Streets NW., Washing- Temperature-Altitude Test Category, a ton, D.C., 20006. Paper 130--61/DO--109, 45ton, D.C., 20006. Paper 134-61/DO--110, 40
cents per copy; Paper 120-61/DO-108, 75 manufacturer may wish to substantiate cents per copy; Paper 120--61/DO--108, V5
cents per copy. his equipment under two categories. In cents per copy,
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(c) Vibration Test--Categories A, B, (3) One copy of the manufacturer's § 37.165 Airborne Loran A receiving
C, D, E, or F; test report, equipment operating within the

radio-frequency range of 1800-2000
(d) Audio-Frequency Magnetic Field g 37.164 Alrb_-ne selective calling kilocycles (for air carrier aircraft)-

Susceptibility Test---Categories A or B; equipment (for air carrier air- TSO-C60.
(e) Radio-Frequency Susceptibility eraft)--TSO-C59. _

Testr-CategoryA; (a) Appiieability--(1) Minimum per-

(]) Emission of Spurious Radio-Fre- (a) Applicability_(1) Minimum per- ]ormance standards. Minimum per-

quency Energy Test---Category A. ]ormance standards. Minimum per- formance standards are hereby estab-
(b) Marking. (1) In addition to the fornmnce standards are hereby estab- llshed for airborne Loran A receiving

markings specified in § 37.7, the equip- lished for airborne selective calling equipment operating within the radio-
merit shall be marked to indicate the en- equipment which is to be used on civil frequency range of 1800-2000 kilocycles
vironmental extremes over which it has aircraft of the United States engaged in which is to be used on civil aircraft of
been designed to operate. There are air carrier operations. New models of the United States engaged in air carrier
seven environmental test procedures out- airborne selective calling equipment operations. New models of airborne
lined in RTCA Paper 120-61/DO-108 manufactured for use on civil air car- Loran A receiving equipment manufac-
w h I c h have categories established, tier aircraft on or after July 31, 1959, tured for use on civil air carrier
These shall be identified on the name- shall meet the minimum perform- aircraft on or after July 31, 1959,
plate by the words "environmental cate- ance standards as set forth in Radio shall m e e t the minimum perform-
gories" or, as abbreviated, "Env. Cat." Technical Commission for Aeronautics' ance standards as set forth in Radio
followed by seven letters which identify Paper entitled "Minimum Perform- Technical Commission for Aeronautics'
the categories designated In RTCA Paper ance Standards--Airborne Selective Paper entitled "Minimum Performance
120-61/DO-108. Reading from left to Calling Equipment," Paper 25-59/DO-93 Standards--Airborne Loran A Receiving
right the category designations shall ap- dated February 10, 19597 Radio Teeh- Equipment Operating Within the Radio-
pear on the nameplate in the following nical Commission for Aeronautics' Paper Frequency Range of 1800-2000 Kilo-
order, so that they may be readily 100-54/DO-60 _whtchis incorporated by cycles" (Paper 226-58/DO-92' dated
identified: reference in and thus is a part of Paper November 18, 1958). Radio Technical

(i) Temperature-Altitude Test Cate- 25-59/DO-93 has been amended by Paper Commission for Aeronautics' Paper
gory; 256-58/EC-366 dated November 13, 1958. 100-54/DO--60 s which is incorporated by

(ii) Humidity Test Category; This amendment is also a part of the reference in and thus is a part of Paper
(iii) Vibration TestCategory; minimum performance standards. An 226-58/DO-92 has been amended by
(iv) Audio-Frequency Magnetic Field exception to these standards is covered Paper 256-58/EC-366 dated November 13,

Susceptibility Test Category; in subparagraph (2) of this paragraph. 1958. This amendment is also a part
(v) Radio-Frequency Susceptibility (2) Exception. Radio Technical Corn- of the minimum performance standards.

Test Category; mission for Aeronautics' Paper 100-54/ An exception to these standards is cov-
(vi) Emission of Spurious Radio-Fre- DO-60, and amendment Paper 256-58/ ered in subparagraph (2) of this

quency Energy Test Category, and EC-366 dated November 13, 1958, outline paragraph.
(vii) Explosion Test. environmental test procedures for equip- (2) Exceptions. (t) Radio Technical

ment designed to operate under three Commission for Aeronautics' Paper
Equipment which meets the explosion environmental test conditions as speci- 100-54/DO-60, and amendment Paper
test requirement shall be identified by fled therein under Procedures A, B, and 256-58/EC-366 dated November 13, 1958,
the letter "E', Equipment which does C. Only airborne selective calling equip- outline environmental test procedures for
not meet the explosion test requirement ment which meets the operating require- equipment designed to operate under
shall be identified by the letter "X". ments as outlined under Procedure A or three environmental test conditions as

(2) Each major component of equip- Procedure B of Paper 100-54/DO-60, as specified therein under Procedures A, B,
ment (antenna, power supply, etc.) shall amended, is eligible under this section, and C. Only airborne Loran A receiving
be identified with at least the manufac- (b) MarI_ng. In addition to the in- equipment which meets the operating re-
turer's name, TSO number_ and the en- formation required in § 37.7, equipment quirements as outlined under Procedure
vironmental categories over which the which has been designed to operate over A or Procedure B of Paper 100-54/DO-60,
equipment component is designed to the environmental conditions as outlined as amended, is eligible under this section.
operate. In Procedure A of RTCA Paper 100-54/ (ii) The vibration values specified

NOTZ: A typical nameplate identification DO-60, as amended, shall be marked as below may be used for equipment de-
would be as follows: Env. Cat. DABAAAX. Category A equipment. Equipment signec_ exclusively for installation on the

which has been designed to operate over instrument panel of aircraft in lieu of
(3) In some cases such as under the the environmental conditions outlined in those specified In Paper 100-54/£)O-60

Temperature-Altitude Test Category, a Procedure B of this same paper shall be as amended. No shock mounting shall
manufacturer may wish to substantiate marked as Category B equipment, be used during the conduct of thls test
his equipment under two categories. In (c) Data requirements. With the if the vibration values specified below are
this case, the nameplate shall be marked statement of conformance, one copy used.
with both categories in the space desig- each of the manufacturer's operating in-
nated for that category by placing one structions, schematic diagrams, and in- Amplitude: 0.01" (0.02" total excursion).Frequency: Variable 5-50 cps.
letter above the other in the following stallation procedures shall be furnished Maximum acceleration: 1.5 g.

DA the Chief, Engineering and Manufac-manner: Env. Cat. ABAAA_. turing Branch, Flight Standards Divi- (ifi) Equipment which is designed ex-
(c) Data requirements. Six copies sion, Federal Aviation Agency, in the re- clusively for installation on the instru-

each of the following, except where gion in which the manufacturer is merit panel of aircraft need not be sub-
noted, shall be furnished to the Chief, located, jected to the shock requirements outlined

in Paper 100-54/DO-60 as amended.
Engineering and Manufacturing Branch, (d) Previously approved equipment. (iv) Indicating instruments which are
Flight Standards Division, Federal Airborne selective calling equipment ap- a part of the system, but which are not
Aviation Agency, in the region in which proved prior to July 31, 1959, may con- designed exclusively for installation on
the manufacturer is located: tinue to be manufactured under the the instrument panel of aircraft, may

-_. (1) Manufacturer's operating instruc- provisions of its original approval, also be tested to the vibration require-
tions and equipment limitations.

(2) Installation procedures with ap- _Copies of these papers may be obtained JCopies of these papers may be obtained
plicable schematic drawings, wiring alia- from the RTCA Secretariat, Suite 302, NADA from the RTCA Secretariat, Suite 302, NADA

Building, 20th and K Streets NW., Washing- Building, 20th and K Streets NW., Washing-
grams, and specifications. Indicate any ton, D.C., 20006. Paper 25-59/DO-93, 30 ton, D.C., 20006. Paper 226-58/DO-92, 30
limitations, restrictions, or other condl- cents per copy; Paper 100-54/DO-60, 20 cents cents per copy; Paper 100-54/DO-60, 20 cents
tions pertinent to installatior_ per copy. per copy.

No. 224 5
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ments specified in subdivision (ii) of this (2) Exceptions. (i) Radio Technical hag the inspection and test procedures
subparagraph, and need not be subjected Commission for Aeronautics Paper 100-- applicable to his product. (See para-
to the shock requirements outlined in 54/DO-60, and Amendment Paper 256- graph (d) of this section.)
Paper 100-54/DO-60 as amended. 58/EC-366 dated November 13, 1958, out- (3) Six copies each, except where

(b) Marking. In addition to the in- line environmental test procedures for noted, of the following shall be furnished
formation required in § 37.7, equipment equipment designed to operate under to the Chief, Engineering and Manufac-
which has been designed to operate over three environmental test conditions as turing Branch, Flight Standards Divi-
the environmental conditions as outlined specified therein under Procedures A, sion, Federal Aviation Agency, in the re-
i n P r o c e d u r e A of RTCA P a p e r B, and C. Only equipment which meets gion in which the manufacturer is
100-54/DO-60, as amended, shall be the operating requirements as outlined located.
marked as CategoryAequipment. Equip- under Procedure A or Procedure B of (i) Manufacturer's operating instruc-
ment which has been designed to operate Paper 100-54/DO-60, as amended, is tions and equipment limitations.
over the environmental conditions out- eligible under this section. (ii) Installation procedures with ap-
lined in Procedure B of this same paper (ii) (a) The vibration values specified plicable schematic drawings, wiring dia-
shall be marked as Category B equip- below may be used in lieu of those speci- grams, and specifications. Indicate any
ment. Equipment which has been de- fled in Paper 100-54//:)O-80, as amended, limitations, restrictions, or other condi-
signed exclusively for installation onthe If these values are used, no external tions pertinent to installation.
instrument panel of aircraft and which shock mounting shall be used during the (lid One copy of the manufacturer's
meets only the amended vibration re- conduct of the test. test report.
quirements outlined above shall be (b) Constant total excursion of (d) Quality control. Portable aircraft
identified with the letters I.P. following 0.820" from 10 to 55 c.p.s, with a max- emergency communications equipment
the category of equipment, such as CAT. imum acceleration of 3g. shall be produced under a quality con-
A--I.P. (iii) Paper 26-59/DO-94, Paragraph trol system, established by the manufac-

(c) Data requirements. With the 2.1, Operating Life. The capacity of the turer, which will assure that each equip-
statement of conformance, one copy power supply shall be sufficient to pro- ment is in conformity with the require-
each of the manufacturer's operating vide continuous operation for at least ments of this section and is in a condition
instructions, schematic diagrams, and in- 24 hours under the condition of maxi- for safe operation. This system shall be
stallation procedures shall be furnished mum power consumption. At the end described in the data required under
the Chief, Engineering and Manufactur- of the 24-hour period, the radiated paragraph (c) (2) of this section. The
ing Branch, Flight Standards Division, power output shall not have deteriorated Administrator shall be permitted to make
Federal Aviation Agency, in the region in by more than 3 db from that specified such inspections and tests at the manu-
which the manufacturer is located, in paragraph 2.2.1, as amended by sub- facturer's facility as may be necessary

(d) Prev_ousZy approved equipment, division (iv) of this subparagraph, to determine compliance with the re-
Airborne Loran A receiving equipment These values also apply to the test pro- quirements of this section.
approved prior to July 31, 1959, may con- cedures contained in Paragraph T-l, (e) Previously approved equipment.
tinue to be manufactured under the Appendix A. Portable aircraft emergency communi-
provisions of its original approval. (iv) Paper 26-59/DO-94, Paragraph cations equipment approved prior to the

2.2.1, Radiated Power. The effective effective date of this section may con-
§ 37.166 Portable aircraft emergency radiated power (ERP) from the antenna tinue to be manufactured under the pro-

communications equipment (for air shall be at least 225 milliwatts. This visions of its original approval.
carrier aircraft)--TSO-C6la, value also applies to the test procedures § 37.167 Aircraft tires---TSO-C62b.

(a) Applicability--(1) Minimum per- contained in Paragraph T-2, Appendix A.
/ormance stanc_ards. Minimum per- (v) Paper 26-59/DO-94, Paragraph (a) Applicability--(1)Minimum per-
formance standards are hereby estab- 2.2.2,Modulation Capability. The trans- ]ormanve standards. Minimum per-
lished for portable aircraft emergency mitter output carrier shall be capable formanee standards are hereby estab-
communications equipment which spe- of being tone amplitude modulated a lished for aircraft tires, excluding taft-
ciflcaliy is required to be carried on civil minimum of 90 percent downward and wheel tires, which are to be used on
aircraft of the United States engaged in 10 percent upward by an audiofrequency civil aircraft of the United States. New
particular air carrier operations. The signal between 900 and 1600 c.p.s, and design tires, manufactured on or after
radio frequencies to be utilized by such by a 1000 c.p.s, signal applied to the the effective date of this section, which
equipment shall be selected from 500 microphone, if voice modulation is axe to be used on civil aircraft of the
kc., 8384 kc., or 121.5 inc. A single provided. United States shall meet the standards
frequency or a combination of the above (vi) Paper 49-59/DO-95, Paragraph specified in Federal Aviation Agency
frequencies may be used. New models 2.1, Operating Life. The capacity of the Standard, "Aircraft Tires" dated August
of portable aircraft emergency corn- power supply shall be sufficient to pro- 1, 1962.1
munications equipment manufactured vide continuous operation for at least (b) Marking. In lieu of the marking
for use on air carrier aircraft on or after 24 hours under the condition of maxi- requirements of § 37.7 (d), aircraft tires
the effective date of this section shall mum power consumption. At the end shall_be legibly and permanently marked
meet the standards in the following of the 24-hour period, the radiated power with the following information:
Radio Technical Commission for Aero- output shall not have deteriorated by (1) Brand name or name of the man-
nautics Papers: more than 3 db from that specified in ufacturer responsible for compliance and

paragraph 2.2.1. These valuesalso apply the country of manufacture if outside
49-59/DO-95 _ dated March 10, 1959, for to the test procedures contained in Para- the United States.

500 or 8364 kc. equipment; 26--59/DO-94 _ graph T-l, Appendix A. (2) The size, ply rating, and serial
dated February 10, 1959, for 121.5 inc. equip- (b) Marking. In addition to the number.
ment; 100-54/DO-60 _ dated April 13, 1954, markings specified in § 37.7, equipment (3) The qualification test speed and
Environmental Test Procedures; 256--58/EC-- which has been designed to operate over skid depth when the test speed is greater
366 _ dated November 13, 1956, Amendment the environmental conditions outlined than 180 m.p.h., also, the word "rein-
to 100--54/DO--60. in I_rocedure A of RTCA Paper 108- forced" if applicable.
Exceptions, additions, and substitutions 54/1:X_80, as amended, shall be marked (4) Applicable Technical Standard
to these standards are listed in sub- as Category A equipment. Equipment Order (TSO) number.
paragraph (2) of this paragraph, which has been designed to operate over (c) Data requirements. Six copies

the environmental conditions outlined in each of the following shall be furnished
the Chief, Engineering and Manufactur-

1Copies of these papers may be obtained Procedure B of this same paper shall be ing Branch, Flight Standards Division,
from the RTCA Secretariat, Suite 302. NADA marked as Category B equipment.
Building, 20th and K Streets NW., Washing- (C) Data requirements. (1) The Federal Aviation Agency, in the region in
ton, D.C., 20006. Paper 49-59/DO-95, 30 manufacturer shall maintain a current
cents per copy; Paper 26--59/DO-94, 30 cents 1Copies may be obtained upon request
per copy; Paper 100-54/DO--60, with Amend- file of complete design data. addressed to Library Services Division,
ment Paper 256-58/EC-366, 20 cents per (2) The manufacturer shall maintain HQ-630, Federal Aviation Agency. Washing-
copy. a current file of complete data describ- ton, D.C., 20553.
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which the manufacturer is located: tire DO-60, as amended, shall be marked as 2.3_requtred minimum oxygen flow, LPM,
size, static and dynamic load rating, ply Category A equipment. Equipment NTPD, at 25,000 ft.
rating, rated inflation pressure, outside which has been designed to operate over 8,2---required minlmum oxygen flow, LPM,
diameter, skid depth, static unbalance, the environmental conditions outlined in NTPD, at 30,000 ft.

4.8--required minimum oxygen flow, LPM.
tire weight and a summary of the load- Procedure B of this same paper shall NTPD, at maximum approved altitude.
speed-time parameters used in the high be marked as Category B equipment.

speed dynamometer tests. (c) Data requirements. With the (b) Mark.ing. Each oxygen mask as-

§ 37.168 Airborne weather radar equip- statement of conformance, one copy sembly shall be marked in accordance
each of the manufacturer's operating in- with § 37.7 except that the weight speci-

ment (for air carrier aircraft)-- structions, schematic diagrams, and in- fled in § 37.7 may be omitted, and theTSO-C65.
stallation procedures shall be furnished following additional information shall be

(a) Applicability_(1) Minimum per- the Chief, Engineering and Manufactur- shown:
]ormance standards. Minimum per- ing Branch, Flight Standards Division, (1) The performance classification
formance standards are hereby estab- Federal Aviation Agency, in the region number.
lished for airborne weather r a d a r in which the manufacturer is located. (c) Data requirements. (1) The
equipment which is to be used on civil (d) Previously approved equipment, manufacturer shall maintain a current
aircraft of the United States engaged in Airborne weather radar equipment ap- file of complete design data,
air carrier operations. New models of proved prior to the effective date of this (2) The manufacturer shall maintain
airborne weather radar equipment section, may continue to be manufac- a current file of complete data describing
manufactured for use on civil air car- tured under the provisions of its original the inspection and test procedures appli-
rier aircraft on or after December 1, approval, cable to his products. (See paragraph
1959, shall meet the ruin!mum perform- (d) of this section.)
ance standards as set forth in Radio § 37,169 Oxygen mask assembly, con- (3) Six copies each, except where
Technical Commission for Aeronautics' tinuous flow, passenger (for air car- noted, of the following, shall be furnished
Paper entitled "ltKintmum Performance tier aircraft)_TSO-C64, the Chief, Engineering and Manufactur-
Standards--Airborne Weather and (a) Applicability_(1) Minimum per- ing Branch, Flight Standards Division,
(}round Mapping Radar Operating ]ormanee standards. Minimum per- Federal Aviation Agency, in the region
Within the Radio Frequency Bands of formance standards are hereby estab- in which the manufacturer is located.
5250 to 5449 Mc and 9300 to 9500 Mc," lished for passenger oxygen mask asscm- (i) Manufacturer's operating instruc:
Paper 148-59/1:}O-96 dated August 11, blies which are to be approved for use tions and equipment limitations.
19597 Radio Technical Commission for on civil aircraft of the United States. (li) Installation procedures with aP-
Aeronautics'Paper 100-54/T)O-60 _which New models of passenger oxygen mask plicable drawings and specifications,
is incorporated by reference in and thus assemblies manufactured for lnstalla- limitations, restrictions, or other condl-
is apart of Paper 148-59/T)O-96 has been tion on civil aircraft on or after the tions pertinent to installation. These
amended by Paper 256-58/EC-366 dated effective date of this section shall meet limitations shall include the regulators
November 13, 1958. This amendment is the standards set forth in National Air- which are capable of providing an oxygen
also a part of the minimum performance craft Standard, NAS 1179, "Oxygen partial pressure specified in the appli-
standards. An exception to these stand- Mask Assembly, Passenger", Revision 2, cable Federal Aviation Regulations.
ards is covered in subparagraph (2) of dated March 31, 1961/ with exceptions (rid One copy of the manufacturer's
this paragraph2 to the standard listed in subparagraph test report.

(2) Exception. (1) Radio Technical (2) of this paragraph. (iv) Manufacturer's cleaning and ster-
Commission for Aeronautics' Paper 106- (2) Exceptions. (i) The following liizing procedures.
54/IX)--60, and amendment Paper 256- specifically numbered subparagraphs in (d) Quality control Passenger oxy-
58/EC-366 dated November 13, 1958, NAS 1179 are not concerned with mini- gen masks shah be produced under a
outline environmental test procedures mum performance and, therefore, are quality control system, established by
for equipment designed to operate under not essential to compliance with this the manufacturer, which will assure that
three environmental test conditions as section: 2.0 in its entirety, 3.1.1, 3.1.2, each mask assembly is in conformity with
specified therein under Procedures A, B, 3.1.3.7, 3.1.12, 3.3.11 in its entirety, 4.2, the requirements of this section and is
and C. Only airborne weather radar 4.3.5, 5.3, 5.8, 5.7, and 5.8. in a condition for safe operation. This
equipment which meets the operating (1i) Conformance to "NAS Standard system shall be described in the data re-
requirements as outlined under Proce- Part Number" and "NAS Standard quired under paragraph (c)(2) of this
dure A or Procedure B of Paper 100--54/ Drawing" referred to throughout NAS section. The Administrator shall be per-
DO-60, as amended, is eligible under this 1179 is not required, mitted to make such inspections and pro-
section. (ill) Paragraph 1.4 of NAS 1179 shall duction tests at the manufacturer's fa-

(ii) The vibration values specified be revised and made a part of this stand- cility as may be necessary to determine
below may be used for indicators de- ard, as follows: compliance with the requirements of this
signedexclusivelyfor installationinthe 1.4 C'odlngol perlorma_e cZass_l_cat_on,section.
cockpit area of aircraft in lieu of those An eight digit performance classification (e) Previously approved equipment.
specified in Paper 146-59/T)O-96. number shall be assigned to each class of Passenger oxygen masks approved prl6r

Amplitude: 0.015" (0.0S" total excursion), masks. This number shall correspond to to the effective date of this section may
Frequency: Variable 10-55 cps. the number assigned to the minimum per- continue to be manufactured under the
Maximum Acceleratlon:3.0 g. formance curve established In paragraph • provisions of its original approval.4.1.7.2.2 and shall appear In the part callout
(b) Marking. In addition to the in- as the first dash number following speciflca- § 37.170 Airborne doppler radar ground

formation required in § 37.7, equipment tton No. NAS 1179. Each pair of digits, start- speed and/or drift angle measuring
which has been designed to operate over lng with the first pair to the left, shall equipment (for air carrier air-
the environmental conditions as outlined represent the required minimum oxygen flow craft)_TSO--C65.rates (NTPD) to the mask shown on curve
in Procedure A of RTCA Paper 106-54/ "c" of Figure 2 at cabin pressure altitudes of (a) ApplieabiZity--(1) Minimum per-

15,000, 25,000, 30,000 feet and the maximum ]ormance staRdards. MiDAI_uIn per-
Copies of these papers may be obtained approved altitude, respectively. Flow rates formance standards are hereby estab-from the RTCA Secretariat, Suite 302, NADA shall be to one decimal.

Building, 20th anc_K Streets NW., Washing- Typical example. NAS 1179-08233248-XX • lished for airborne doppler radar groundton, D.C., 20006. Paper 148-59/DO-@6, 50 speed and/or drift angle measuring
cents per copy; Paper 100-54/DO-60, 20 cents 0_--requlred minimum oxygen flow, LPM, equipment which is to be used on civil
per copy. NTPD, at 15,000 ft. aircraft of the United States engaged in

• In addition to the performance standards air carrier operations. New models of
herein, airborne weather radar when in- _Copies of this standard may be obtained airborne doppler radar ground speed
stalled in aircraft must meet installation from the National Standards Association, and/or drift angle measuring equipmentrequirements as well as functional and re- Inc., 1815 Fourteenth Street NW., Washing-
liability flight tests of the pertinent air- ton S, D.C. manufactured for use on civil air carrier
worthiness sections of the Federal Aviation • XX_Additional coding Which the mask aircraft on or after April 20, 1960,
Regulations. manufacturer may desire to add. shall meet the m I n t m u m perform-



15348 RULES AND REGULATIONS _ "

ance standards as set forth in Radio Equipment which has been designed to B, and C. Only airborne distance meas-
Technical Commission for Aeronautics' operate over the environmental condi- uring equipment (DMET) which meets
Paper entitled "Minimum Performance tions outlined in Procedure B of this the operating requirements as outlined
Standards--Airborne Doppler Radar same paper shall be marked as Category under Procedure A or Procedure B of
Ground Speed and/or Drift Angle Meas- B equipment. Equipment which has Paper 100-54/DO-60, as amended, is eli-
uring Equipment" (Paper 166-59/DO- been designed exclusively for instaUa- gible under this section.
981 dated September 8, 1959). Radio tion on the instrument panel of aircraft (ii) The vibration values specified beo
Technical Commission for Aeronautics' and which meets only the amended low may be used for equipment designed
Paper 100-54/DO-601 which is incor- vibration requirements outlined above exclusively for installation on theinstru-
porated by reference in and. thus is a shall be identified with the letters I.P. ment panel of aircraft in lieu of those
part of Paper 166-59/DO-98 has been following the category of equipment, specified in Paper 100-54/DO-60 as
amended bY Paper 256-58/EC-366 dated such as CAT. A--I.P. amended. No shock mounting shall be
November 13, 1958. Th's amendment is (c) Data requirements. With the used during the conduct of this test if
also a part of the minimum performance statement of conformance, one copy the vibration val_es specified below are
standards. An exception to these stand- each of the manufacturer's operating in- used.
ards is covered in subparagraph (2) of structions, schematic diagrams, and in- Amplitude: 0.01" (0.02" total excursiOn).

this paragraph." stallation procedures shall be furnished Frequency: Variable 10-55 c.p.a.
(2) Exceptions. (i) Radio Technical the Chief, Engineering and Manufactur- Maximum Acceleration: 1.5 g.

Commission for Aeronautics' Paper 100- ing Branch, Flight Standards Division, (iii) Equipment which is designed ex-
54/DO-60, and amendment Paper 256- Federal Aviation Agency, in the region in clusively for installation on the instru-
58/EC-366 dated November 13, 1958, out- which the manufacturer is located, merit panel of aircraft need not be
line environmental test procedures for (d), PreviousZy approved equipment, subjected to the shock requirements
equipment designed to operate under Airborne doppler radar ground speed outlined in Paper 100-54/DO_O as
three environmental test conditions as and/or drift angle measuring equipment amended.
specified therein under Procedures A, B, approved prior to April 20, 1960, may (iv) Indicating instruments which are
and C. Only airborne doppler radar continue to be manufactured under the a part of the system, but which are not
ground speed and/or drift angle measur- provisions of its original approval, designed exclusively for installation on
ing equipment whichmeetsthe operating § 37.171 Airborne distance measuring the instrument panel of aircraft, may
requirements as outlined under Pro- equipment (DMET) (for air carrier also be tested to the vibration require-
cedure A or Procedure B of Paper 100- alrcraft)---TSO-C66, ments specified in subdivision (li) of
54/DO-60, as amended, is eligible under (a) Applicability--(1) Minimum per- this subparagraph, and need not be sub-this section.

(ii) The vibration values specified be- formance standards. Minimum per- jected to the shock requirements out-lined in Paper 100-54/DO_0 as
low may be used for equipment designed formance standards are hereby estab-
exclusively for installation on the in- lished for airborne distance measuring amended.
strument panel of aircraft in lieu of equipment (DMET) which is to be used (v) The following test condition mayon civil aircraft of the United States en- be substituted for that specified in para-
those specified in Paper 100-54/DO-60 as
amended. No shock mounting shall be gaged in air carrier operations. New graph 3.3, AZtitude Test, of RTCA Paper
used during the conduct of this test if models of airborne distance measuring 167-59/DO-99 for equipment intended

equipment (DMET) manufactured for for installation in heated and pressurized
the vibration values specified below are use on civil air carrier aircraft on or after locations of aircraft:
used. August 1, 1960, shall meet the minimum With the equipment operating, adjust the

Amplitude: 0.01" (0.02" total excursion), performance standards as set forth in atmospheric pressure to that equivalent to
Frequency: Variable 10-55 cps. Radio Technical Commission for Aero- 40,000 plus-minus 5 percent feet at the am-

Maximum Acceleration: 1.5 g. nauties' Paper entitled "Minimum Per- blent room temperature. Maintain this pres-

(ill) Equipment which is designed ex- formance Standards-Airborne Distance sure for 10 minutes, then incre_e the pres-sure to that equivalent to 20,000. plus-minus
clusively for installation on the tnstru- Measuring Equipment (DMET) Operat- 5 percent feet. Apply standard primary test
ment panel of aircraft need not be ing Within the Radio l_requency Range voltage and frequency to the equipment and
subjected to the shock requirements of 960-1215 Megacycles," (Paper 167- operate at maximum duty cycle for 15 mtn-
outlined in Paper 100-54/DO-60 as 59/DO-99) 1 dated September 8, 1959. utes. Following this, with standard test
amended. Radio Technical Commission for Aero- voltage and frequency applied, and the

(iv) Indicating instruments which are nautics' Paper 100-54/DO-60 _ which is equipment maintained at a pressure equiv-
a part of the system, but which are not incorporated by reference in and thus alent to 20,00o plus-minus 5 percent feet,the standards of paragraphs 2.1, 2.7, and 2.9
designed exclusively for installation on is a part of Paper 167-59/DO-99 has been shall be met. During this test, the test
the instrument panel of aircraft, may amended by Paper 256-58/EC-366 dated chamber wall shaU not be colder than
also be tested to the vibra_on require- November 13, 1958. This amendment is --40" c.
merits specified in subdivision (ii) of this also a part of the minimum performance
subparagraph, and need not be subjected standards. An exception to these stand- (b) Marking. In addition to the in-
to the shock requirements outlined in ards is covered in subparagraph (2) of formation required in § 37.7, equipment
Paper 100-54/DC)-60 as amended, this paragraph. 2 which has been designed to operate over

(b) Marking. In addition to the in- (2) Exceptions. (i) Radio Technical the environmental conditions as out-
formation required in § 37.7, equipment Commission for Aeronautics' Paper I00- lined in Procedure A of RTCA Paper
which has been designed to operate 54/DO-60 and amendment Paper 256- 100-54/DO-60, as amended, shall be
over the environmental conditions as 58/EC-366 dated November 13, 1958, out- marked as Category A equipment.
outlined in Procedure A of RTCA Paper line environmental test procedures for Equipment which has been designed to
106-54/DO-60, as amended, shall be equipment designed to operate under operate over the environmental condi-
marked as Category A equipment, three environmental test conditions as tions outlined in Procedure B of thissame paper shall be marked as Category

specified therein under Procedures A, B equipment. Equipment which has
Copies of these papers may be obtained been designed exclusively for installation

from the RTCA Secretariat, Suite 302, NADA _ Copies of these papers may be obtained on the instrument panel of aircraft and
Building, 20th and K Streets NW., Washing- from the RTCA Secretariat, Suite 302, NADA
ton, D.C., 20006. Paper 16G-59/DO-98, 40 Building, 20th and K Streets _., Washing- which meets only the amended vibration
cents per copy; Paper 100-54/DO-60, 20 cents ton, D.C., 20006. Paper 167-59/DO-99, 50 requirements outlined above shall be
per copy. cents per copy; Paper 100-54/DO--60, 20 cents identified with the letters I.P. following

J In addition to the performance standards per copy. the category of equipment, such as CAT.
herein, airborne doppler radar ground speed _ In addition to the performance standards A--I.P.
and/or drlft angle measuring equipment herein, airborne distance measuring equip- (C) Data requirements. With the
when installed in aircraft must meet in- ment (DMET) when installed in aircraft statement of conformance, one copy each
stallation requirements as well as functional must meet installation requirements as well
and reliability flight teats of. the pertinent as functional and reliability flight tests of 0E the manufacturer's operating instruc-
airworthiness sections of the Federal Aviation the pertinenl_ airworthiness sections of the tions, schematic diagrams, and installa-
Regulations. Federal Aviation Regulations. tion procedures shall be furnished the
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Chief, Engineering and Manufacturing (c) Paragraph 5.2.2. Replace the aircraft of the United States engaged
Branch, Flight Standards Division, Fed- words "When at least five consecutive in air carrier operations. New models
eral Aviation Agency, in the region in acceptable quality castings have been of airborne radar altimeter equipment
which the manufacturer Is located, produced" by the following: "When manufactured for use on civil air carrier

(d) Previously alrproved equipment, quality control history is established, aircraft on or after November 15, 1960,
Airborne distance measuring equipment * * * " shall meet the minimum performance
(DMET) approved prior to August 10 (d) Revise the end of paragraph 9.1 standards as set forth in Radio Tech-

1960, may continue to be manufactured to read as follows "* * * in lieu of the nical Commission for Aeronautics' Paper

under the provisions of its original procedures outlined above when author- entitled "Minimum Performance Stand-
approval, ized by the FAA." ards for Airborne Radar Altimeter Equip-

(b) Marking. In lieu of the marking merit Intended for Determining Pressure
§ 37.172 Aircraft wheels and hrakes_ requirements of § 37.7, the aircraft Gradients and Operating Within the

TSO--C26a. wheels and brakes shall be legibly and Radio Frequency Band of 420-460 Mega-
(a) Applicability--(1) Minimum per- permanently marked with the follow- cycles," (Paper 73-60/DO-103) ; dated

]ormance standards. Minimum per- ing information: April 12, 1960. Radio Technical Com-
formanee standards are hereby estab- (1) Name of the manufacturer re- mission for Aeronautics' Paper 100-
11shed for aircraft wheels and brakes sponsible for compliance. 54/DO-60 _ which is incorporated by
which are to be used on United States (2) Serial number and drawing num- reference in and thus is a part of Paper
civil aircraft of the following categories: ber. 73-60/DO-103 has been amended by

VCheels--Transport and non-transport (3) Applicable technical standard or- Paper 256-58/EC-366. This amendment
category airplanes, der (TSO) number, is also a part of the minimum perform-

Wheels---Transport and non-transport (4) Size (this marking applies to ance standards. Exceptions, additions,
category rotorcraft, wheels only). All stamped, etched or and substitutions to these standards are

Brakes--Transport category airplanes, embossed markings shall be located in covered in subparagraph (2) of this
New models of wheels and brakes menu- noncritical areas, paragraph2

lectured for installation on the above air- (C) Data Requirements. (1) Thecraft on or after June 1, 1961, shall meet the (2) Exceptions. (l) Radio Technical
standards of Aeronautical Standard AS- manufacturer shall maintain a current Commission for Aeronautics' Paper 100--
227-c revised February 1, 1959,_ with the file of complete data regarding all his 54/I)O-60, and amendment Paper 256-
exceptions In subparagraph (2) of this inspection work and tests required to 58/EC-366 dated Novemberl3, 1958, out-
paragraph. . determine compliance with the stand- line environmental test procedures for

ards specified herein. (See paragraph equipment designed to operate under
(2) Exceptions. (t) Unless determined (e) of this section.)

to be unnecessary, means shall be pro- (2) Two copies of the following data three environmental test conditions asspecified therein under Procedures A, B,
vided to minimize the probability of shall be furnished to the Chief, Engi- and C. Only airborne radar altimeter
wheel and tire explosions which result neertng and Manufacturlng Branch, equipment which meets the operating
from elevated brake temperatures._ Flight Standards Division, Federal Aria- requirements as outlined under Pro-(if) Reference paragraph 5.4.7.1 of
AS 227-C, Braking Capacity Calculations. tion Agency, in the region in which the cedure A or Procedure B of Paper 100-

manufacturer is located. 54/DO-60, as amended, ts eligible under
The deceleration effects of propeller re- (i) Weight of brake assembly, this section.
verse pitch, drag parachutes and engine (ii) Maximum rejected takeoff kinetic
thrust reversers shall not be considered (II)The vibration values specifiedenergy in foot-pounds.
in determining brake kinetic energy (ili) Normal kinetic energy in foot- below may be used for equipment de-
ratings, signed exclusively for installation on the

(lii) Taxi and Parking Test. At least pounds, instrument panel of aircraft in lieu of
(iv) Maximum operating brake pres- those specified in Paper I00-54/I)O-60one maximum weight landing test fol- sure.

lowed by a taxi roll, one taxi stop and (v) Applicable speed specified in Note as amended. No shock mounting shall
parking test, which realistically simu- 1 or Note 5 of Table II of AS-227-C. be used during the conduct of this test
late normal airplane operation, shall be (vi) Type of hydraulic fluid used. if the vibration values specified below
conducted on the dynamometer. The (vii) Weight of wheel assembly, are used,
taxi speed and distance shall be obtained (viii) Maximum static load rating in Amplitude: 0.01" (0,02" total excursion).
from the airplane manufacturer, pounds. Frequency: Variable 10-55 c.p.s.

(iv) Reference Table 1I of AS 227-47. (ix) Maximum limit load rating In Maximum Acceleration: 1.5 g.
Change 65 to 100 normal energy dyna- pounds. (iil) Equipment which is designed
mometer stops in Method I and II. (d) Previously Approved Equipment. exclusively for installation on the instru-

(v) Reference Table II of AS 227-C. Wheels and brakes approved prior to the merit panel of aircraft need not be
Change Note 2 to read as follows: One effective date of this section may con- subjected to the shock requirements
change of brake lining and attached tinue to be manufactured under the pro- outlined in Paper 100-54/DO-60 asdiscs is permissible in making the 100 visions of their original approval.
normal energy stops. The remainder of (e) Quality control. Each wheel and amended.
the brake assembly parts shall withstand brake shall be produced under a quality (iv) Indicating instruments which are
the 100 normal energy stops without control system, established by the manu- a part of the system, but which are not
failure or impairment of operation, facturer, which Will assure that each designed exclusively for installation on

(vi) Reference Notes 3, 6, and 8 of Ta- wheel and brake is in conformity with the instrument panel of aircraft, may
ble II of AS 227-(2. The most critical the requirements of this standard and also be tested to the vibration require-
speeds used in the analysis shall include is in an airworthy condition. This sys- ments specified In subdivision (if) of this
consideration for high ambient tern- tern shall be described in the data re- subparagraph, and need not be subjectedperatures and airport elevations.

(vii) ARP 586 "Wheel Castings" quired under paragraph (c)(1) of this to the shock requirements outlined in
section. The Administrator shall be per- Paper 100-54/DO-60 as amended.

dated March 1, 1960._ mttted to make such inspections and tests

(a) Add the following sentence at the at the manufacturer's facility as may be _ Copies of these papers may be obtained
ertd of paragraph 2. "Acceptance of the necessary to determine compliance with from the RTCA Secretariat, Suite 302, NADA

, _ provisions contained herein is predicated the requirements of this standard. Building, 20th and K Streets NW., Washing-
on the use of a casting factor of not less _on, D.C., 20006. Paper 73--60/DO-103, 40
than 1.33 on ttltimate radial and side § 37.173 Airborne radar altimeter equip- cents per copy; Paper 100-54/DO-60 with
loads." merit (for air carrier aircraft)_ Amendment Paper 256-58/]1_--366, 20 cents

(b) Add the words "in accordance TSO-C67. per copy.
with paragraph 4.1 or 4.2" to the end of (a) Applicability_(1) Minim!urn per- , When airborne radar altimeter equipmentis installed on civil aircraft, the installation
paragraph 4.3. formance standards. Minimum per- must comply with the functional and tn_tal-

Copies may be obtained from the Society formance standards are hereby estab- lation requirements of Parts 23, 25, 27 or 29
of Automotive Engineers, Inc., 485 Lexlng- lished for airborne radar altimeter of the Federal Aviation Regulations as ap-
ton Avenue, New York 17, New_'ork. equipment which is to be used on civil plicable.

i
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(b) Marking. (1) In addition to the is to be used on civil aircraft of the exclusively for installation on the in-
markings specified in § 37.7, equipment United States engaged in air carrier op- strument panel of aircraft and which
which has been designed to operate over erations. New models of airborne auto- meets only the amended vibraUon re-
the environmental conditions outlined in matic dead reckoning computer equip- quirements outlined above shall be iden-
Procedure A of RTCA Paper 100-54/IX)- merit ut2lizing aircraft heading and dop- tiffed with the letters I.P. following the
60, as amended, shall be marked as pier-obtained ground speed and drift category of equipment, such as CAT.
Category A equipment. Equipment angle data manufactured for use on civil A--I.P.
which has been designed to operate over air carrier aircraft on or after January (2) Each major component of equip-
the environmental conditions outlined in 16, 1961, shall meet the standards in ment (antenna, power supply, etc.) shall
Procedure B of this same paper shall be Radio Technical Commission for Aero- be identified with at least the manufac-
marked as Category B equipment, nautics Papers 101-60/DO-1041 dated turer's name and TSO number.
Equipment which has been designed ex- June 8, 1960; 100-54/IX)-601 dated April (c) Data requirements. (1) The
chisively for installation on the instru- 13, 1954; and 256-58/EC-366' dated No- manufacturer shall maintain a current
ment panel of aircraft and which meets vember 13, 1958. Exceptions, additions, file of complete design data.
only the amended vibration requirements and substitutions to these standards are (2) The manufacturer shall maintain
outlined above shall be identified with listed in subparagraph (2) of this a current file of complete data describing
the letters I.P. following the category of paragraph, the inspection and test procedures ap-
equipment, such at CAT. A-I.P. (2) ExcePtions. (i) Radio Technical pllcable to his product. (See paragraph

(2) Each major component of air- Commission for Aeronautics Paper 100- (d) of this section.)
borne radar altimeter equipment 54/DO-60, and amendment Paper 256- (3) Six copies each, except where
(antenna, power supply, etc.) shall be 58/EC-366 dated November 13, 1958, out- noted, of the following shall be fur-
identified with at least the manufac- line environmental test procedures for nished to the Chief, Engineering and
turer's name and TSO number, equipment designed to operate under Manufacturing Branch, Flight Stand-

(c) Data requirements. (1) The three environmental test conditions as ards Division, Federal Aviation Agency,
manufacturer shall maintain a current specified therein under Procedures A, B, in the region in which the manufacturer
file of complete design data. and C. only airborne automatic dead is located.

(2) The manufacturer shall maintain reckoning computer equipment utilizing (i) Manufacturer's operating instruc-
a current file of complete data describing aircraft heading and doppler-obtained tions and equipment limitations.
the inspection and test procedures appli- ground speed and drift angle data which (it) Installation procedures with ap-
cable to his product. (See paragraph meets the operating requirements as out- plicable schematic drawings, wiring dla-
(d) of this section.) lined under Procedure A or Procedure B grams, and specifications. Indicate any

(3) Six copies each, except where of Paper 100-54/£)O-60, as amended, is limitations, restrictions, or other condi-
noted, of the following, shall be furnished eligible under this section, tions pertinent to installation.
to the Chief, Engineering and Manufac- (ii) The vibration values specified be- (ill) One copy of the manufacturer's
turing Branch, Flight Standards Divi- low may be used for equipment designed test report.
sion, Federal Aviation Agency, in the re- exclusively for installation on the lnstru- (d) QuaZity control Airborne auto-
gion in which the manufacturer is ment panel of aircraft in lieu of those matic dead reckoning computer equip-
located, specified in Paper 100-54/DO-60 as ment utilizing aircraft heading and dop-

(l) Manufacturer's operating instruc- amended. No shock mounting shall be pier-obtained ground speed and drift
tions and equipment limitations, used during the conduct of this test if angle data shall be produced under a

(ii) Installation procedures with ap- the vibration values specified below are quality control system, established by the
plicable schematic drawings, wiring used. manufacturer, which will assure that
diagrams, and specifications. Indicate Amplitude: 0.01" (0.02" total excursion), each equipment is in conformity with
any limitations, restrictions, or other Frequency: Variable 10-55 c.p_. the requirements of this section and is
conditions pertinent to installation. Maximum Acceleration: 1.5 g. lI1 a condition for safe operation. This

(ill) One copy of the manufacturer's (ill) Equipment which is designed ex- system shall be described in the data
test report.............. elusively for installaUon on the instru- required under paragraph (c) (2) of this

_ct) _uati_y control, airborne rauar ,_=,_t ,_an_l n_ _4w_o_t n_ _t _ section. The Administrator shall be
altimeter equipment shall be produced _,,h_nt_a tn th, _h_ _o,, _-o,_o,_*o permitted to make such inspections and

T ntrol s stem estab ...................... _ .........under a qual _y co . y . ,.. _nu- outlined in Paper 100-54/]:)O-60 as tests at the manufacturer's facility as
lished by the manumcmrer, wmcn wm amended may be necessary to determine compli-• ance with the requirements of this
assure that each equipment is in con- (iv) Indicating instruments which are
fortuity with the requirements of this
section and is in a condition for safe a part of the system, but which are not section.(e) Previously approved equ_raent.

designed exclusively for installation on Airborne automatic dead reckoning com-
operati6n. This system shall be de- the instrument panel of aircraft, may puter equipment utilizing aircraft head-scribed in the data required under para- also be tested to the vibration require-
graph (c) (2) of this section. The Ad- ments specified in subdivision (il) of this hag and doppler,obtained ground speed
minlstrator shall be permitted to make subparagraph, and need not be sub- and drift angle data approved prior to
such inspections and tests at the manu- jected to the shock requirements out- January 16, 1961, may continue to bemanufactured under the provisions of
facturer's facility as may be necessary to lined in Paper 100-54/I:}O-60 as its origtn_l approval.determine compliance with the require- amended.
ments of this section. (b) Marking. (I) In addition to. the § 37.175 Emergency evacuation slides -

(e) Previously approved equipment, markings specified in § 37.7, equipment TSO-C69.
Airborne radar altimeter equipment up- which has been designed to operate over (a) A_plieability--(1) Minimum _er-
proved prior to November 15, 1960, may. the environmental conditions outlined /ormance standards. Mtn|mnm per-
continue to be manufactured under the in Procedure A of RTCA Paper 100-54/ formance standards are hereby estab-
provisions of its original approval. DO-60, as amended, shall be marked lished for emergency evacuation slides
§ 37.174 Airborne automatic dead reck- as Category A equipment. Equipment which are required to be of an approved

oning computer equipment utilizing which has been designed to operate over type to be eligible for use on civil aircraft
aircraft heading and doppler- the environmental conditions outlined of the United States. New models of
obtained ground speed and drift in Procedure B of this same paper shall emergency evacuation slides manufac-
angle data (for air carrier air- be marked as Category B equipment, tured on or after August 15, 1961,
craft)--TSO-C68. Equipment which has been designed shall meet the standards set forth in

(a) Ap'plicability_(1) Minimum per- FAA standard "Emergency Evacuation
/armance standards. Mtninlmn per- _Copies of these papers may be obtainedfrom the RTCA Secretariat, Suite 302, NADA Slides".1 Emergency evacuation slides
formance standards are hereby estab- Building. 20th and K Streets NW,, Washing-
lished for airborne automatic dead ton, D.C., 20006. Paper 101-60/DO-104, 45 _Copies o£ the FAA Standard may be oh-
reckoning computer equipment utllt_lng cents per copy; Paper 100-54/DO-60 with tained upon request addressed to: Library
aircraft heading and doppler-<lbtained Amendment Paper 256-58/EC-366, 9-0 cents Services Division, HQ--630, Federal Aviation
ground speed and drift angle data which per copy. Agency, Washington, D.C., 30553.
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approved prior to August 15; 1961, may (2) Include the rated and the overload of this section for acceptance of their
continue to be manufactured under the capacity of the raft. equipment under this section.
provisions of their original approval. (3) Include the type of raft, i.e., Type (b) Marking. In addition to the

(b) Marking. The slide shall be I or Type II. markings specified in § 37.7, equipment
permanently marked in accordance with (c) Data requirements, (1) One copy which has been designed to operate over

: the marking provisions of § 37.7 except each of the following shall be furnished the environmental conditions outlined in

that (1) a part number which shall vary to the Chief, Engineering and Manu- Procedure A of RTCA Paper 100-54/DO-

with length or any other change in the facturing Branch, Flight Standards Di- 60, as amended shall be marked as Cate-
slide, (2) serial number, and (3) date vision, Federal Aviation Agency, in the gory A equipment. Equipment which
of manufacture shall be included, region in which the manufacturer is has been designed to operate over the

(c) Data requirements. (1)Onecopy located: environmental conditions outlined in
each of the following shall be furnished (i) Packing instructions. Procedure B of this same paper shall
to the Chief, Engineering and Manu- (if) Operation instructions, be marked as Category B equipment.
facturing Branch, Flight Standards Di- (iii) Assembly drawing. (c) Data requirements. (1) The man-
vision, Federal Aviation Agency, in the (iv) Applicable limitations pertaining ufacturer shall maintain a current file
region in which the manufacturer is to installation of rafts on aircraft, of complete design data.
located. These limitations shall include the rain- (2) The manufacturer shall maintain

(i) Packing instructions, imum and maximum stowage area tern- a current file of complete data describ-
(if) Operation instructions, peratures and any other limitations ing the inspection and test procedures
(iii) Assembly drawing, which will prevent the raft from per- applicable to his product. (See para-
(iv) Applicable limitations pertaining forming its intended function and from graph (d) of this section.)

to installation of slides on aircraft, complying with the minimum perform- (3) Six copies each, except where
These limitations shall include the rain- ance standards under all reasonably noted, of the following shall be furnished
imum and maximum stowage area tern- foreseeable emergency conditions. The to the Chief Engineering and Manufac-
peratures and any other limitations raft manufacturer shall also provide turing Branch, Flight Standards Divi-
which will prevent the slide from per- the purchaser with such limitations, sion, Federal Aviation Agency, in the
forming its intended function and from (2) The manufacturer shall maintain region in which the manufacturer is
complying with the minimum perform- a current file of complete design data. located.
ance standards under all reasonable (3) The manufacturer shall maintain (i) Manufacturer's operating instruc_
foreseeable emergency conditions. The a current file of complete data describ- tions and equipment limitations.
slide manufacturer shall also provide the ing the inspection and test procedures (if) Installation procedures with ap-
purchaser with such limitations, applicable to his liferafts. (See pars- plicable schematic drawings, wiring dia-

(2) The manufacturer shall maintain graph (d) Of this section.) grams, and specifications. Indicate any
a current file of complete design data. (d) Quality control. Liferafts shall limitations, restrictions, or other condi-

(3) The manufacturer shall maintain be produced under a quality control sys- tions pertinent to installation.
a current file of complete data descrlb- tern, established bY the manufacturer, (ifi) One copy of the manufacturer's
ing the inspection and test procedures which will assure that each raft is in test report.
applicable to his evacuation slide. (See conformity with the requirements of this (d) Quality control. Airborne static
paragraph (d) of this section.) section and is in a condition for safe ("PC to PC") electrical power converter

(d) Quality control. Emergency evac- operation. This system shall be de- equipment shall be produced under a
uation slides shall be produped under scribed in the data required under par- quality control system, established by
a quality control system, established by agraph (c) (3) of this section. The Ad- the manufacturer, which will assure that
the manufacturer, which will assure that ministrator shall be permitted to make each equipment is in conformity with
each slide is in conformity with the re- such inspections and production tests at the requirements of this section and is
quirements of this section and is in a the manufacturer's facility as may be in a condition for safe operation. This
condition for safe operation. This sys- necessary to determine compliance with system shall be described in the data re-
tem shall be described in the data re- the requirements of this section, quired under paragraph (c) (2) of this

section. The Administrator shall be per-
quired under paragraph (c) (3) of this § 37.177 Airborne static ("DC to DC") mitred to make such inspections and tests

: section. The Administrator shall be per- electrical power c_nverter (for air
mitted to make such inspections and tests carrier aircraft)_TSO-C71, at the manufacturer's facility as may benecessary to determine compliance with
at the manufacturer's facility as may be (a) A_licabtlity_(1) Minimum _er. the requirements of this section.

:i necessary to determine compliance with formance standards. Minimum per- (e) Previously aTrproved equipment.
the requirements of this section, formance standards are hereby estab- Airborne static ("DC to DC") electrical
§ 37.176 Liferafts (uonreverslhle)_ lished for airborne static ("PC to DC") power converter equipment approved

TSO-C70. electrical power converter equipment prior to the effective date of this section
which is to be used on civil aircraft of may continue to be manufactured under

(a) APplicability_(1) Minimum per- the United States engaged in air carrier the provisions of its original approval.
/ormanee standards. Minimum per- operations. New models of such equip-
formance standards are hereby estab- ment manufactured for use on civil air § 37.178 Individual flotation devices--
lished for liferafts (nonreversible) which carrier aircraft on or after the effective T80-C72.
are required to be of an approved type date of this section shall meet the stand- _(a) Applicability. Minimum perform-
to be eligible for use on civil aircraft ards set forth in FAA Standard, "Air- ance standards are hereby established
of the United States. Nonreversible life- borne Static ('DC to PC') Electrical for individual flotation devices for use on
raft models manufactured on or after Power Converter (For Air Carrier Air- civil aircraft of the United States. New
the effective date of this section shall craft)" dated April 15, 1961,_ and Radio models of individual flotation devices

:. meet the standards set forth in FAA Technical Commission for Aeronautics manufactured on or after the effective
Standard "Nonreversible Liferafts" _ Paper 100-54/IX_60 as amended by date of this section shall meet the stand-
dated March 1, 1961. Paper 256-58/EC-366 dated November 13, ards specified in the Federal Aviation

(b) Marking. The raft shall be per- 19582 Manufacturers of such equip- Agency Standard, "Individual Flotation
manently marked in accordance with the merit shall also comply with the require- Devices", _ .dated July 15, 1963.

'_* marking pro_cisions of § 37.7 except for ments of paragraphs (b), (c), and (d) (b) Marking. The markings speci-
the following: fled in § 37.7(d) shall be shown except

(1) The serial number of the raft _Coples of the FAA Standard may be ob- that the weight need not be included.
need not be included, mined upon request addressed to: Library (C) Data requirements. In additionServices Division, HQ-6SO, Federal Aviation

Agency, Washington, D.C., 20553. Copies of to the data specified in § 37.5, the manu-
_ Copies may be obtained upon request ad- RTCA Paper 100-54/DO-60 may be obtained facturer shall furnish to the Chief, En-

dressed to Library Ser_;ices Division, from the RTCA Secretariat, Suite 302, NADA gineering and Manufacturing Branch,HQ-630,

Federal Aviation Agency, Washington, D.C., BuUding, 20th and K Streets NW., Washing- Flight Standards Division, Federal Avis-
20553. _ ton, D.C., 20006, for 20 cents per copy. tion Agency, in the region in which the

'1
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manufacturer is located, the following 61/DO-112 _ dated December 14, 1961, categories. In this case, the nameplate
technical data: and 120-61/DO-108 _dated July 13 1981, shall be marked with both categories in

(1) Six copies of the descriptive in- with the exceptions to these standards the space designated for that category by
formation on the device; listed in subparagraph (2) of this para- placing one letter above the other in the

(2) Six copies of the manufacturers' graph, following manner:

equipment operating instructions and (2) Exceptions. Radio Technical DAABAAAXClass I"limitations; Commission for Aeronautics Paper 120- Env. Cat.
(3) Six copies of the applicable in- 61/DO-198 outlines various test proce-

stallation instructions indicating any re- dures which define the environmental (4) Each major component of equip-
strictions or other conditions pertinent to extremes over which the equipment shall ment (antenna, power supply, etc.) shall
installation; be designed to operate. Some test pro- be identified with at least the manufac-

(4) One copy of the manufacturers' cedures have categories established and turer's name, TSO number, and the en-
test report; and some do not. Where categories are es- vironmental categories over which the

(5) One copy of the 'manufacturers' tablished, only equipment which quail- equipment component is designed to
special cleaning and maintenance in- ties under the following-categories, as operate.
structions, specified in RTCA Paper 120-61/DO-108, NoTz: A typical nameplate Identification

§ 37.179 Static electrical power in- is eligible under this order: would be as follows:
verter---TSO-C73. (1) Temperature-Altitude Test---Catego- Env. Cat. DABAAAX

ties A, B, C, or D. Class I
(a) Applicability. Minimum perform- (ti) Humidity Test--Categories A or B. (C) Data requirements. (1) The man-

ance standards are hereby established (ill) Vibration Test---Categories A, B, C, ufacturer shall maintain a current file
for airborne static electrical power in- D, E,crY.
verter equipment which is to be used (iv) Audio-Frequency Magnetic Field Sus- of complete design data.
on United States civil aircraft engaged ceptibility Test---Categories A or B. (2) The manufacturer shall maintain
in air carrier operations. New models (v) Radio-Frequency Susceptibility Test--- a current file of complete data describing
of airborne static electrical power in- Category A. the inspection and test procedures ap-

(vl) Emission of Spurious Radio-Fre- plicable to his product. (See paragraph
verter equipment manufactured on or quency Energy Test---Category A.
after the effective date of this section (d) of this section.)
shall meet the standards specified in (b) Marking. (1) In addition to the (3) Six copies each, except where
Federal Aviation Agency Standard, "Air- markings specified in § 37.7, the equip- noted, of the following shall be furnished
borne Static Electrical Power Inverter", merit shall be marked to indicate the to the Chief, Engineering and Manufac-
dated July 25, 1963.1 environmental extremes over which it turing Branch, Flight Standards Divi-

(b) Marking. In addition to the has been designed to operate. There are sion, Federal Aviation Agency, in the re-
marking requirements of § 37.7(d), each seven environmental test procedures out- gion in which the manufacturer is
static inverter shall be marked with the lined in RTCA Paper 120-61/DO-108 located.
following: which have categories established. (i) Manufacturer's operating instruc-

(1) Rated terminal voltage, frequency, These shall be identified on the name- tions and equipment limitations.
and the number of phases; plate by the words "environmental cate- (ii) Installation procedures with ap-

(2) Rated power in volt amperes; gorles" or, as abbreviated, "Env. Cat." plicable schematic drawings, wiring dia-
(3) Output load power factor; and followed by seven letters which identify grams, and specifications. Indicate any
(4) Maximum operating altitude, the categories designated in RTCA limitations, restrictions, or other con-
(c) Data requirements. In addition Paper 120-61/t:)O-108. Reading from ditions pertinent to installation,

to the data required by § 37.5, the man- left to right, the category designations (ill) One copy of the manufacturer's
ufacturer shall furnish to the Chief, shall appear on the nameplate in the test report.
Engineering and Manufacturing Branch, following order so that they may be (d) Quality control. Airborne ATC
Flight Standards Division, Federal readily identified: transponder equipment shall be pro-
Aviation Agency, in the region in which (1) Temperature-Altitude Tesg C_tegory. duced under a quality control system,
the manufacturer is located, the follow- (ii) Humidity Test Category. established by the manufacturer, which
ing technical data: 011) Vlbratlon Test Category. will assur_ that each equipment is in

(1) Six copies of the manufacturer's (iv) Audio-Frequency Magnetic Field Sus- conformity with the requirements of thisceptibility Test Category.
operating instruction and the equipment (v) Radio-Frequency Susc_ptlbll£ty Test section and is in a condition for safeoperation. This system shall be de-
limitations. Installation p r o c e d u r e s Category.
with applicable schematic drawings, wir- (vi) Emission of Spurlo_ Radlo-Fre° scribed in the data required under para_
ing diagrams, and specifications. Indi- quency Energy Test Category. graph (c) (2) of this section. The Ad-
cate any restrictions or conditions per- (vii) Explosion Test. ministrator shall be permitted to make
tinent to installation, and

(2) One copy of the manufacturer's Equipment which meets the explosion such inspections and tests at the manu-facturer's facility as may be necessary to
test requirement shall be identified by determine compliance with the require-

test report, the letter "E". Equipment which does ments of this section.
37.180 Airborne ATC transponder not meet the explosion test requirement (e) Previously approved equipment.

equipment (for air carrier aircraft-- shah be identified by the letter "X". Airborne ATC transponder equipment
TSO-C74. (2) Equipment which is intended for approved prior to the effective date ofinstallation in aircraft which operate at

(a) AppZicability--(1) Minimum per- altitudes above 15,000 feet shall be iden- this section may continue to be manu-
/ormance standards. Minimuln per- tiffed on the nameplate as Class I equip- factured under the provisions of its orig-inal approval.formance standards are hereby estab- ment.
lished for airborne ATC transponder (3) Equipment which is intended for § 37.181 Hydraulic hose assemblies--
equipment which is to be used on civil installation in aircraft which operate at TSO-C75.
aircraft of the United States engaged altitudes not exceeding 15,000 feet shall

" in air carrier operations. New models of be identified on the nameplate as Class (a) Applicability. Minimum perform-
airborne ATC transponder equipment II equipment. In some cases such as ance standards are hereby established
manufactured for use on civil air car- under the Temperature-Altitude Test for hydraulic hose assemblies which are
rier aircraft on or after the effective Category, a manufacturer may wish to to be used on U.S. civil transport category
date of this section shall meet the stand- substantiate his equipment under two aircraft. New models of hydraulic hose
ards as set forth in Radio Technical assemblies, manufactured on or after the
Commission for Aeronautics Papers 181- _Copies of these papers may be obtained effective date of this section, which are

from the RTCA Secretariat, Suite 302, NADA to be used on U.S. civil transport cate-
1Copies may be obtained upon request Building, 20th and K Streets NW.. Washing-

addressed to Library Services Division, ton D.C., 20006. Paper 181-61/DO-112, 55 gory aircraft shall meet the standards
HQ-630, Federal Avla_tionAgency, Washing- cents per copy; Paper 120_1/DO-108, 75 specified in Federal Aviation Agency
ton, D.C., 20553. cents per copy. Standard, "Hydraulic Hose Assemblies",
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dated December 15, 1962.1 Hydraulic (c) Data requirements_ In addition -PT, respectively, as a suffix following
hose assemblies approved prior to the to the data specified in § 37.5 the man- the technical standard order designa-
effective date of this section may con- ufacturer shall furnish to the Chief, tion as TSO-C79-P.
tinue to be manufactured under the pro- Engineering and Manufacturing Branch, (c) Data requirements. (1) In ac-
visions of their prior approval. Flight Standards Division, Federal Avi- cordance with the provisions of § 37.5,

(b) Marking. Articles shall be marked ation Agency, in the region in which the manufacturer shall furnish to the

in accordance with the requirements of the manufacturer is located, the follow- Chief, Engineering and Manufacturing
§ 37.7(d) with the following exceptions: ing technical data: Branch, Flight Standards Division, Fed-

(l) Trademark may be used in lieu of (1) Six copies of an instruction man- eral Aviation Agency, in the region in
name, and manufacturer's address is not ual describing the product and supply- which the manufacturer is located, the
required; ing information on maintenance, over-, following technical data:

(2) Size, type, and maximum operating haul, and installation. (i) Six copies of the manufacturer's
pressure of the hose assembly shall be (2) One copy of the manufacturer's operating instructions and equipment
shown in lieu of the weight in paragraph test report, limitations;

(ii) Six copies of the installation pro-
(d) (3) of § 37.7; § 37.133 {;as turbine auxiliary power cedures with applicable schematic draw-(3) Part number shall be shown; units---TSO--C77.

(4) Date of manufacture in terms of ings, wiring diagrams, and specifications,
month and year is to be shown and serial (a) Applicability. Minimum per- indicating any limitations, restrictions,
number omitted; formance standards are hereby estab- or other conditions pertinent to instal-

(5) In lieu of paragraph (d)(2) of llshed for gas turbine auxiliary power lation; and
§ 37.7 hose assemblies suitable for use units for use on civil aircraft of the (iii) One copy of the manufacturer's
with synthetic base fluids shall be marked United States. New models of gas tar- test report.
with the letter "S" immediately follow- bine auxiliary power units manufactured (2) The data required under subpara-
ing the type designation. Assemblies for use on civil aircraft on or after the graph (1) (i) and (ii) of this paragraph
suitable for use with petroleum base effective date of this section shall meet shall include the following:
fluids shall be marked with the letter the standards specified in the Federal (i) Cone of vision expressed in de-
"P". Assemblies suitable for use with Aviation Agency Standard, "Gas Turbine grees (apex of the cone is to be at the
both synthetic and petroleum base fluids Auxiliary Power Units", dated January center of the sensor and the axis of the
shall be marked with "S/P", i.e., Type 3, 1963.1 cone is to be at right angles to the face
II-B-S, Type II-B--P, or Type II-B-S/P; (b) Marking. Articles shall be of the sensor).
and marked in accordance with the require- (ii) Maximum effective range at field

(6) Hose assemblies complying with ments of § 37.7(d)exeeptthattheweight extremities;
the fire resistant requirements shall be need only be shown to the nearest pound. (iii) _Maximum allowable normal am-
identified by the letter "F" immediately In addition, the following shall also be blent temperature at the point of de-
following the type and fluid designation, shown: tector location;
i.e., Type II-B-S/P-F. (1) Maximum rated speeds and tern- (iv) Maximum and minimum allow-

:: (e) Data requirements. In accord- perature; able rate of temperature rise at point
:_; ance with the provisions of § 37.5, the (2) Maximum allowable speeds and of detector location as a result of normal

manufacturer shall furnish to the Chief, temperature; operation;
Engineering and Manufacturing Branch, (3) Maximum rated output; (v) Operating voltage;
Flight Standards Division, Federal Aria- (4) Category and class of service; (vi) Mounting or support method;
tion Agency, in the region in which the (5) Fuel grade and specification; and (vii) Maximum or minimum number
manufacturer is located, six copies of (6) Lubricating oil grade and speci- of units which can be used in one circuit
the following technical data: fieation, or one fire zone without adversely affect-

:, (1) Type; (c) Data requirements. In accord- ing sensitivity or causing false indica-
(2) Size; ance with the provisions of § 37.5, the tions due to temperature;
(3) Maximum operating pressure; manufacturer shall furnish to the Chief, (viii) Maximum allowable vibration at

i (4) Part number ; and _ Engineering and Manufacturing Branch, point of detector location;
(5) Installation instructions and lira- Flight Standards Division, Federal Aria- (ix) Installation limitations (mini-

itations, if any. tion Agency, in the region in which the mum distance) because of magnetic
(d) Effective date. September 4, 1963. manufacturer is located, the following effect;

technical data: (x) Peak RF voltage and correspond-
§ 37.182 Fuel drain valves--TSO-C76. (1) Instruction manual containing in- ing frequency;

(a) Applicability. Minimum perform- structions for the installation, operation, (xi) Whether instrument is for pres-
anee standards are hereby established servicing maintenance, repair, and over- surized area, nonpressurized area or
for fuel drain valves to be used in civil haul of the unit. both;
aircraft of the United States. New (2) Model specification. (xii) Which of the conditions in para-

models of fuel drain valves manufac- § 37.185 Fire detectors (radiation sans- graphs 7.3.3, 7.3.4, 7.3.5 and 7.3,6 ad-
tured on or after the effective date of ing type)_TSO-C79, versely affect the detector; andthis section shall meet the standards (xiii) Whether detector meets the fire
specified in the Federal Aviation Agency (a) Applicability. M i n i m u m per- resistance requirements of paragraph
Standards, '_uel Drain Valves", dated formance standards are hereby estab- 7.14.
October 1, 19627 lished for radiation sensing type fire.

(b) Marking. A r t i c 1e s shall be detectors which are for use on both pis- § 37.186 Flexible fuel and oil cell ma-terial_TSO--C80.
marked in accordance with the require- ton and turbine engine-powered civil

: ments of § 37.7 (d) except that: aircraft of the United States. New rood- (a) Applicability. Minimum perform-
i (1) The size shall be shown in lieu of els of fire detectors (radiation sensing ance standards are hereby established

type) manufactured on or after the el- for flexible fuel and oil cell liner ma-
the weight required by § 37.7(d) (3) ; and fective date of this section, which are teriah New types of fiexible fuel and

(2) Parts too small to contain all the to be used on civil aircraft of the United oil cell material manufactured after the
required information shall be marked States, shall meet the standards speci- effective date of this section for use in
with the TSO number and the manufac- fled in Federal Aviation Agency Stand- civil aircraft of the United States shall

_ turer's name or identifying mark. For ard, "Fire Detectors (Radiation Sensing meet the standards specified in Federal
such parts, the other marking data re- Type) ", dated May 15, 1963.1 Aviation Agency Standard, "Flexible

., quired by § 37.7(d) shall be placed on (b) Marking. In lieu of the weight Fuel and Oil Cell Material", dated August
the shipping container of the part. required in § 37.7(d) (3), the operating 1, 1963._(b) Marking. _ In lieu of the marking

_Copies may be obtained upon request voltage for the detector shall be shown, requirements of §37.7(d), flexible fuel
aciclressed to Library Services Division, Compliance of the detector with the pis- and oil cell material shall be legibly and

,_ HQ-630, Federal Aviation Agency, Washing- ton or turbine engine requirements, or permanently marked with the following :
ton, D.C., 20553. both, shall be designated by -P, -T, or information:

NO.22& _ !
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(1) Name and address of the manu- for Airborne Electronic Equipment," manufacturer is located the following
facturer; outlines various test procedures which technical data:

(2) Type of fluid for which approved, define the environmental extremes over (1) Six copies of the manufacturer's
i.e. fuel, or MIL-L-6082 oil, or MII_ .L- which the equipment shall b'e designed operating instructions and equipment
7808 oil; to operate. Some test procedures have limitations;

(3) For oil ceil material, the minimum categories established and some do not. (2) Six copies of the installation pro-
and maximum temperature limit; Where categories are established, only cedures with applicable schematic draw-

(4) For oil cell material, .the oil-dllu- equipment which qualifies under one or ings, wiring diagrams, and specifications,
tion suitability; more of the following categories, as spec- indicating any limitations, restrictions,

(5) Month and year manufactured; ified in the FAA document, is eligible for or other conditions pertinent to instal-
and approval under this order: lation; and

(6) Applicable Technical Standard (i) Temperature-Altitude Test---Care- (3) One copy of the manufacturer's
Order (TSO) number, gories A, B, C, or D; test report.

(c) Data requirements. In accord- (ii) Vibration Test---Categories A, B, § 37.191 Survivor locator lights----TSO-
ance with the provisions of § 37.5, the C,D, E, or F; C85.
manufacturer shall furnish to the Chief, (iii) Audio-Frequency Magnetic Field
Engineering and Manufacturing Branch, Susceptibility Test---Categories A or B; (a) Applicability. M i n i m u m per-
Flight Standards Division, Federal Aria- (iv) Radio-Frequency Susceptibility formance standards arc hereby estab-
tion Agency, in the region in which the Test--Category A; and lished for survivor lecator lights intended
manufacturer is located, the following (v) Emission of Spurious Radio-Fre- for installation on life preservers (adult
technical data: quency Energy Test,---Category A. and child) and life rafts for use in civil

(1) Six copies of the manufacturer's (b) Marking. (1) In addition to the aircraft of the United States. New
end product typical assembly instruc- markings specified in § 37.7(d), the models of survivor locator lights manu-
tions and limitations; equipment shall be marked to indicate factured on or after the effective date of

(2) Six copies of the recommended the environmental extremes over which this section shall meet the requirements
installation procedures, limitations, re- it has been designed to operate. There specified in Federal Aviation Agency
strictions, or other conditions pertiner,,t are six environmental test procedures Standard, "Survivor Locater Lights",
to a satisfactoryinstallation; outlined in the FAA document, "En- dated Aprl122, 1964.1

(3) Six copies of the instructions for vironmental Test Procedures for Air- (b) Marking. The survivor locator
the inspection, repair and storage of ma- borne Electronic Equipment," which have light shall be permanently marked in ac-
terial and/or cells including age limits categories established. These shall be cordance with the provisions of § 37.7(d),
on material, i.e. shelf life and service identified on the nameplate by the words except that the weight of the light as-
time; "environmental categories" or, as at- sembly may be omitted.

(4) Six copies of the following desorip- breviated, "Env. Cat." followed by six let- (c) Data requirements. In aecorcl-
tlveinformation: ters which identify the categories under ance with the provisions of § 37.5, as

(i) construction number and descrip- which the equipment is qualified. Read- applicable, manufacturers of survivor lo-
tion (ply by ply) of the construction ing from left to right, the category des- cater lights shall furnish to the Chief,
buildup complete with weight and gage ignations shall appear on the name- Engineering and Manufacturing Branch,
of each ply, plate in the following order so that they Flight Standards Division, Federal Avia-

(li) supPort means (type of fastener may be readily identified: tion Agency, in the region in which the
and locations), (i) Temperature-Altitude Category; manufacturer is located, the following

(Ill) total weight per square foot of (ii) Vibration TestCategory; technical data:
cell construvtious, and 0iD Audio-Frequency Magnetic Field Six copies of an instruotion manual

(iv) total thickness of cell construc- Susceptibility Test Category; containing descriptivelnformation of the
tion; and (iv) Radio-Frequency Susceptibility device, information for its maintenance

(5) One copy of the manufacturer's Test Category; and overhaul, instruction concerning the
test report. (v) Emission of Spurious Radio-Fre- proper moun_ting of the light on the life

(d) E_ecttve date. May 26, 1964. quencyEnergy Test Category; and preservers or life rafts to ensure con-(vi) Explosion Test. tinued compliance with prescribed mini-
§ 37.190 Cockpit voice recorder--TSO (2) Equipment which meets the ex- mum performance standards and

C-84. plosion test requirement shall be identi- pertinent operating instructions and
fled by the letter "E". Equipment which limitations for _e device.

(a) Applicability. (1) MJ.nimum per- does not meet the explosion test require- (d) Ef]ective date. July 6, 1964,
formance standards are hereby estab- ment shall be Identified by the letter D_sr_v_o_ T_BL_
lished for cockpit voice recorders for use "X", A typical nameplate identification
on United States civil aircraft. New would be as follows: Env. Cat. DBAAAX. Former section Revised _ect_on

514.1............................. .-".. 37.1
models ofcockpitvoicerecordersmanu- (3) In some casessuch as under the 514.2(a)and (b)....................37.3facturedfor use on civilaircrafton or
afterSeptember 2,1964,shallmeet the Temperature-AltitudeTest Category,a 514.2(less(a) and (b))............87.5
standardsspecifiedin FederalAviation manufacturermay wish to substantiate514.3................................37.7
Agency Standard, "Minimum Perform= hisequipment under two categories.In 514.4................................37.9
ance Standards for Cockpit Voice Re- thiscase,thenamepl_teshallbe marked 514.5................................37,u
corders,"dated November I,1963,_ and with both categoriesin the spacedesig- 514.6.............................._.. 37.13

nated forthat categoryby placingone 514.7................................37.15514.8....._..........................37.17
Federaltitled,"EnvlronmentalAviati°nAgenCYTestdocumentproceduresen-letterabove the other in the following 514.9................................ 39.19

forAirborneElectronicEquipment,"Au- I_ 514.10............................... 37.21gust31,1962,_exceptasprovidedin sub- manner: Env, Cat. BAAAX. 514.11--514,91...............37.111---37.191

paragraph (2) of this paragraph. (c) Data requirements. In accord- [F.R. Doc. 64--11725; Filed, Nov. 16, 1964;
(2) Federal Aviation Agency docu- 8:50a.m.]

ment, "Environmental Test Procedures ance with the provisionsof §37.5,the
manufacturershallfurnishtotheChief,

aCoplesmay be obtainedupon request
xCopies may be obtained upon request ad- Engineering and Manufacturing Branch, addressed to Library Services Division, HQ-

dressed to the Federal Aviation Agency, At- Flight Standards Division, Federal Aria- 68o, Fedleral Aviation Agency, Washington,
tentlon HQ-680, Wa.shtng_on, D.C., 20558. tion Agency, in the region in which the D.C., 20553.
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