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Title 14 AEROHAUT_CS AND would properly be stated In TSO's for from 60 tO 85 percent. In support offire detectOrs and fire extinguishers, this, it was stated that two transport air-

SPACE while cargo and baggage compartment plane manufacturers were using 90-95requirements for any particular aircraft percent settings and that similar indus-
would be covered in the applicable air- trial-home units that were set even

Chapter ImFederal Aviation Agency worthiness regulations. The Agency is higher (96--98 percent) were never
[Docket NO.7356; Amcl_.lPI-42] continuing its studies of baggage and troubled with false alarms. The corn-

cargo compartment fires and will wel- mentator also cited the extensive smoke
PART 37mTECHNICAL STANDARD come any specific recommendations for tests conducted by the Agency which

ORDER AUTHORIZATIONS rule-making action in this regard, were said to confirm that high percent-
One observer noted that the proposed age settings are desirable for maximum

Cargo and Baggage Compartment TSO omitted the "sniffer" type detector effectiveness.
Smoke Detection Instruments_ which it considered the only really prac- The Agency tests referred to above, as
TSO-Clb tlcal device tOday. We assume that well as service experience, indicate that

"sniffer" has reference to a flexible tube the larger the cargo and baggage corn-
arrangement by which a pilot, holding partments, the higher the sensitivity re-
the tube to his nose.may detectsmoke cluired.Thus, while 60 percentmay be

The purpose of thisamendment isto in the compartment being checked, adequate for a small compartment, it
revise the Technical Standard Order Such devicesare extremely simple and would be too low for proper protection
(TSO) for "Smoke detectors"contained would be includedby the aircraftmanu- of a largercompartment. Similarly,90
in §37.111of theFederalAviationRegu- factureras an integralpart of an air- percentmay be appropriatefor a large
lations.This action was publishedas craftdesign re_therthan suppliedas a compartment but would be oversensitive
a noticeofproposedrulemaking (31F.R. separate article.The omission of the and causefalsealarms insmallcompart-
7084, May 13, 1966) and circulated as so-called "sniffer" devices from the TSO ments. The notice, therefore, proposed a
Notice No. 66-19 dated May 9, 1966. has no bearing on the utilization of such broad range of instrument sensitivity

Notice 66-19 proposed to amend TSO-- devlces under airworthiness regulations settings so that an operator or airplane
Cla by changing the title to indicate applicable to a particular aircraft, manufacturer might select one for a
more clearly the TSO scope and purpose These comments on "sniffer" devices particular installation. The instrument
and to eliminate reference to industry and other comments with reference to setting to be used will be determined by
specifications. Substantively the notice Type HI instruments, indicate a possible the airworthiness standards applicable
proposed reduced sensitivity require- misunderstanding concerning what con- to that airplane rather than by the TSO
merits for some existing type instruments stitutes the "instrument" under this which does not contain operating in-
and added standards that would reflect TSO. Paragraph 3 has been amended, structions. For the above reasons, the
new type smoke detector instruments, therefore, to make it clear that the "in- lower limit of 60 percent as proposed for

Several comments were received in strument" excludes any tubing used to Type II instruments is being retained in
response to the notice. These generally conduct air samples from sampling sta- the revised standard. However, the
favored the proposed action although tions to the sensing or measuring device Agency agrees with the recommendation
they contained recommendations for by which the smoke concentration is that the upper limit of the TYPe II in-
further changes. These comments, to- determined, strument be raised from 90 percent to
gether with the changes to the proposal Apparently failing to realize that the 95 percent light transmission at which
resultingtherefrom,are discussedin de- proposal as appliedto Type II instru- the instrument may actuatethe circuit.
tailhereinafter, ments would tend to lessenfalsealarms This willenable the instrument manu-
One commentator agreed thatan up- in service,one commentator allegeda facturertoprovidethe highersensitivity

dated TSO forsmoke detectorswould be high incidenceof falsesmoke warnings desiredby some usersyet alsomeet any
goodbut suggested,ineffect,thatthe real on present instrumentsbut did not in- lower sensitivityrequirements.
need isforcargo and baggage compart- dicatewhat changes to the proposal,if One objectionwas voicedto the pro-
ments to be equipped with improved fire any, it considered necessary to improve posed photocell light transmission call-
detection and fire extinguishing systems, reliability. Another commentator did bratlon procedure of paragraph 3.1 with
While this general recommendation re- contend, however, that the relaxed sensi- respect to Type II instruments. It was
latingto antiflresystems ismeritorious, tivitystandard of 60 percent would be pointed out that calibrationat 50 per-
it exceeds the scope of the Notice. next touselessinan earlywarning device cent lighttransmlp-_1.onmay give5 to 8
Standards applicableto antlflredevices and recommended the low llnfltbe raised percent errorsat the 90 percent light

(As publ£shed in the Federal Register _2 F.R. 314_1"7 en February 22, 1967)
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transmission level due to photocell non- The Agency must reject a recommen- rant material submitted has been fully
linear characteristics and, therefore, dation that the paragraph 3.8 AC voltage considered.
calibration should be conducted within variation, through which the instrument (Sec. 813(a), 601, Federal Aviation Act of
the range required for a specific smoke must properly function, be increased 1958; 49 u_.c. 1354,1423)
detection system. The Agency agrees from ±10 percent to +__15 percent.
with tl_e underlying basis for this objec- While the reason given is to assure that In consideration of the foregoing, and
lion and, on further consideration, be- the voltage range iS compatible with that pursuant to the authority delegated to
lieves it unnecessary for purposes of this encountered in today's aircraft, we have me by the Administrator (25 F.R. 6489),
standard to specify the details of the no evidence that AC voltage in current § 37.111, Part 37 of the Federal Aviation
calibrating method. Accordingly, we aircraft will vary more than +__10per- Regulations is amended to read as here-
have deleted the final sentence of para- cent. Moreover, the 10 percent varia- inafter set forth, effective March 24,
graph 3.1, Type II, as contained in the lion has been widely accepted for many 1967.
proposal, years and continues to be accepted as the Issued in Washington, D.C., on Febru-

One commentator noted that it could range through which AC electrical ary 14, 1967.
be difficult for a Type HI instrument equipment must continue to operate. C.W. WaLKZR,
manufacturer to demonstrate compli- Since there appears to be no justification Director, Flight Standards Service.
ance with light transmission percentages for making the AC power variation more
without a pressure differential and call- strict, we are retaining the ±10 percent § 37.111 Cargo and lmggage compart-ment smoke detection instruments---
bration system being defined. However, value of the present TSO and of the TSO-Clb.
where a certain pressure differential proposal.
across an instrument is required for The purpose of paragraph 3.11 is to (a) AppZicability. This technical
proper operation, the manufacturer safeguard against all hazards to the air- standard order prescribes the minimumperformance standards that cargo and
would include such information in the craft in the event of malfunc_on or baggage compartment smoke detection
technical data reqniredby § 37.111(c)(1) failure of the smoke detector. Inas- instruments must meet in order to be
and furnish this to the user in the form much as fire is only one type of hazard identified with the applicable TSO mark-of installation procedures and equip- that might be caused, the paragraph 3.11
ment ]imitations to be observed in a par- catchltue is amended to read "Hazards ing. New models of equipment that areto be so Identified, and that are manu-
tieular application, due to malfunction or failure", factured on or after March 24, 1967, must

Notice 66-19 proposed a relaxation in Noting that the environmental condi- meet the requirements of the "Federal
the response time characteristics of all tions, paragraphs 4.1 through 4.3 of the Aviation Standard, Cargo and Baggage
three types instruments from 30 seconds proposal, did not appear to take into Compartment Smoke Detection Instru-
for a sample introduced into the instru- consideration future SST altitude and ments" set forth at the end of this
merit (as stated in the current TSO) to temperature ranges, it was recommended section.
one minute when the air sample is intro- that paragraph 4.2 be revised to require (b) Mar/cing. In addition to theduced at a sampling station. One corn-

an unpressurized altitude capability of markings specified in § 37.7, the equip-
mentator pointed out that for a Type III 80,000 feet or that the device be limited ment must be marked to indicate the
"instrument" the response time as pro- to subsonic aircraft. The Agency, how- following:
posed would necessarily include the time ever, considers it premature at this time (1) Eligibility for installation in either
required to traverse the pipe from sam- to include provisions for the SST envi- piston or turbine-powered aircraft," or
pling station to viewing station. Since ronment. Furthermore, since the in- both.
the length and size of the pipe will affect strument manufacturers will include in- (2) Operational ratings (electrical,
response time and is necessarily an air- stallation limitations in accordance with vacuum, etc.).
plane system characteristic over which § 37.111(c) (1), it is believed unnecessary (e) Data requirements. The technt-
the instrument manufacturer has no to include a provision expressly limiting cat data to be submitted in accordance
control, the proposed amendment cannot the instruments to subsonic aircraft, with § 37.5(a) (2) is as follows:
be a TSO requirement. The Agency One commentator recommended lower (1) Seven copies of the manufactur-agrees, and paragraph 3.5 has been
changed to predicate response time on low temperature values in the table of er's operating instructions, equipment
an air sample introduced into the instru- paragraph 4.1 which would be more rep- limitations, and installation procedures;
ment. This change will not affect Types resentative of unheated (uncontrolled) and
I and II instruments in which the sam- areas. While the temperature values (2) One copy of the manufacturer's
pling or detecting element is part of the given in the proposal may be exceeded, test report.
instrument and electrically actuates an experience has not shown such occur- (d) Previously approved equipment.
alarm or control circuit, rences to be sufficiently frequent or seri- Smoke detector models approved prior

ous to justify imposition of the more to March 24, 1967, may continue to beAnother commentator favored a 30-
severe design restrictions on tnstrumen_ manufactured under the provisions of

second system response time in the in- manufacturers. The temperature ranges their original approval.
terest of providing early warning of a in the proposal are the same as in other
hazardous condition. The foregoing Agency standards (i.e., TSO-C7c and FZD_L Av_rtO_ ST^_mAZU CAar,o A_m

BAGGAGE COMPARTMENT _MOEE _ZON

discussion has indicated the advisability TSO-C44a) and indnst.ry specifications I_svzu_vs
of setting the response time requirement and, for the reasons given, are being
on an instrument rather than a system retained. L Purpose. This document provides mini-
basis. However, the 30-second instru- mum performance standards and test pro-
merit response time which has been a Because the technical complexity eedures for cargo and baggage compartment
requirement for many years has not been would impose an unreasonable burden on smoke detection instruments which are to
shown to be impracticable or a burden detector manufacturers disproportionate be approved under this TSO.
on smoke detector manufacturers. The to any value that might be realized, the 2. Classification. Smoke detection lnstru-
Agency concurs as to the need for early Agency must reject a suggestion that ments are classified by method o_ detection
warning of a hazardous condition and paragraph 4.2 be amended to require as follows:Type I--Measurement of carbon monoxide
is, therefore, retaining the 30-second in- that the equipment not false alarm when gas (CO detectors).
strument response time requirement con- submitted to an explosive or high rate Type II--Measurement of light transmls-
tained in the present TSO--Cla. Para- decompression to 40,000 feet slbillty in air (photoelectric devices).
graphs 3.5 and 6 of the proposal have Other minor changes of an editorial or Type III--Vlsual detection of the presence
been amended accordingly, clarifying nature have been made to the of smoke by directly viewing air samples

In response to a suggestion that the TSO as it was proposed. They are not (visual devlce_).
"air sample" specified in proposed para- substantive, however, and do not impose s. Minimum per/ormance stanaarcls. Ex-
graph 3.5 be more clearly defined, we any additional burden on regulated per- cept where otherwise indicated, the mini-
have added a sentence referring this sons. mum performance standards or this sectionare applicable to Types I, II, and III lnstru-
term to the applicable concentrations or Interested persons have been afforded ments. The term "instrument", wherever
light transmission characteristics speel- the opportunity to participate in the referred to in this TSO, does not include any
fled in paragraph 3.L making of this amendment and all rele- lengths of tubing used to conduct air sam-
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pies from sampling stations to testing ard must ensure that it is capable of tune- must perform evaluation tests on prOtotype
stations, tioning without being adversely affected instrument8 to demonstrate proper design,

3.1. Type charactertsffvs. The instni- following prolonged exposure to the ranges reliability in performance of its intended
merits must perform as follows: of environmental conditions as stated under functions, and conformity with the perform-

Type I--By testing air for carbon mort- section 4. ance standards "of section 3. Tests and test
oxide content, l_he instrument must be 3.8* Power variation. Each instrument procedures employed for this purpose must
capable of actuating an alarm (or control) type must be designed to ensure proper reasonably demonstrate the absence of any
circuit at all concentrations of CO that are functioning with the following variations of adverse effect on the instrument's perform-
0.025 percent and greater by volume. At power parameters (where applicable) from ance due to the following factors: power
concentrations over 0.015 but less than 0.025 rated values: d.c. voltage, ±15 percent; a.e. variations, pressure and altitude changes.
percent the Instrument may actuate the cir- voltage, ±I0 percent; frequency, _+5 percent, humidity changes, high and low temperature
cult but at concentrations 0.015 percent and 3.9 Explosion protection. Where the in- conditions, airplane vibrations and prolonged
less, it must not actuate the circuit, strument is intended to be Installed in areas operational usage.

Type II--By testing air for smoke content of the airplane where flammable fluids or 6. Individual performance. Each instru-
of all colors or particle sizes, the instrument vapors might be liberated by leakage or fail- merit manufactured in accordance with this
must be capable of actuating an alarm (or ure in fluid systerr_, design precautions standard must be capable of meeting all the
control) circuit to indicate the presence of must be made to safeguard against the performance standards under section 3.
smoke particles at all concentrations at ignition of such fluids or vapors due to cp- Each Instrument must be tested so that when
which the light transmission percentage is eration of the instrument, an air sample applicable to the type of instru-
60 percent or less. At light transmission 3.10 Humidity, Each instrument type merit per section 3.1 is introduced into the
percentages over 60 but "lees than 96, the must be. designed to function properly and instrument under standard atmospheric con-
instrument may actuate the circuit but at not be adversely affected following exposure ditious, the alarm (or control) circuit is
percentages 96 and over, it must not actuate to any relative humidity in the range from actuated (for Type I and II instruments),
the circuit. Light transmission percentage 0 to 95 percent at a temperature of approxi- or the visual display occurs (for Type III
is defined as the light falling on a photo- mately 70 ° C. instruments), in 30 seconds or less.
electric cell through a X-foot distance oc- 3.11 Hazards due to mal]u_ctic_ or ]ait-
cupled by smoke particles in air, expressed are. Each instrument type must be de-
as a percentage of the light transmitted signed to safeguard against hazards to the
through 1 foot of clean air. aircraft in the event of malfunction or fall-

Type III--By testing air for the presence are. The maximum operating temperature
of smoke of all colors or particle sizes, the of any instrument-component surface that
instrument must provide a visual display comes in contact with air samples must not
to indicate clearly all smoke concentrations exceed 200° C.
in which the light transmission percentage 4. EnVironmental conditions.
is 60 percent or less. The instrument may, 4.1 Temperature. Each instrument type
but is not required to, indicate smoke con- must be designed to function properly over
centratlons for which the light transmission the range of ambient temperatures shown
percentage is over 60. Light transmission in Column A below and not be adversely
percentage Is as defined for Type II affected by exposure to the range of temper-
Instruments. ature shown in Column B below:3.2 Materials. Smoke detection instru-

ments must be constructed of materials of a

quality that experience or tests or both Instrument]ocation A B
have demonstrated to be suitable and de- --

pendable for use in aircraft application. Heated areas (tern- --30° to 50° C. --65° to 70° C.
3.3 False alarm signals. Type I and Type persture con-

II instruments conforming to the require- trolled).
merits of this standard must not actuate the Unheated areas (tem- --55° to 70° C. --65 °to 70° C.

perature uncon-
alarm (or control) circuit as a result of trolled).
dust and haze normally present in the cargo
compartment, nor of the dust that normally
accumulates within the instrument. The 4.2 Altitude. Each instrument type must
design must be such that the instrument be designed to function properly from sea
will not produce a false alarm (or control) level up to the altitudes llstled below. The
signal as a result of abnormal attitudes, instrument must not be adversely affected
ambient light conditions, variations in volt- when subjected to an ambient pressure of
age between 0 and 125 percent of the rated 50 inches of mercury absolute.

value, nor of accelerations encountered dur- Instrument location Altitude (leer)
ing takeoff, flight, and landing. Pressurized areas ................... 15,000

3.4 Functional test provisions. Type I Nonpressurized area_ ............... 45,000
and Type II instrument design must incor-
porate a means for testing the functioning 4.3 Vibration. Each instrument type
of the system in flight, must be designed to function properly and

3.5 Response time. Type I and Type II not be adversely affected when subjected to
instruments must he designed to actuate an vibrations of the following characteristics:
alarm (or control) circuit, and Type III in-

struments to show visually the presence of Fre- Msxl-
smoke, within a maximum time period of quency mum Maxl-
30 seconds after an air sample, applicable to cycles double mum
the type of instrument, is introduced into per ampli- accelera-
the instrument. Air samples used to second tude tn tion
demonstrate compliance wltll this paragraph inches
must contain th_ concentrations o£ carbon
monoxide or possess the light transmission Piston engins powered:
characteristics, as applicable, specified in Wings orempennage_ 8-500 0._6 10gFuselage .............. 5-500 .036 5g
paragraph 3.1. Panel or rack (vibr_

3.3 Air sampling cycle. An instrument tion isolated) ...... 5-50 .020 1.Sg
des!gned to sample the air from more than rarblne enginepowered:
one sampling station on a cycling basis must Fuselage
cycle at a rate sufficient to sample all sta- Forward of spar
lions within a total time of one minute, ares .............. 5-500 .ca6 2g
When an alarm signal is given, the signal Centerofspararea.. 5-1000 .036 4gAft of spar area..... 5-500 .036 7g
must indicate the location in which the 500-1000 .......... bg
smoke or gas is being detected and must Vibration isolated
continue to do so until the condition Is rack..............5-1000 ._0 Ig

eliminated. The instrument must begin Instrumentpanel_.. 5_30 .020..........30-1000........... 25g
cycling in a normal manner within 30
seconds after the alarm signal is cleared.

3.7 Environmental ranges. The design 5. Qualification tests. As evidence of corn-
of any instrument conforming to thisstand- pllance with this standard, the applicant
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