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Propulsien Program.- Among the numeous aveoucs biissg caplored Tor
reduring the ficc hazard in sircraft aceidents, the use of thickened or pelled
fuels is one of -the more inteiguing. althoupgh, a5 a peacticsl mater, this
poscs many and complex problem:.  Such fwels have been under investipa-
tion by FAA for several years. During this mpocting period, FAA uscd
gelled fuels for the first time tw operute & ground-bascd jet aireradt engine
[J'—l_‘\l'-','l. This teat, sucerssfylly concliedd at FAAS National Aviation
Facilitics Experimental Conter (NAFFC], was follnwed by $he initiation
of an expanded FAA sponsorel program ot the Naval Air Propulsion Test
'!:tn!f!l'- Fuel control, combustor compatibilily, and ather tesis are inelyded
in this program.

In onother development concefaring currently used jel fuels, FAA is
sponzoring a sledy comparing the relative hee hazards prsed by different
types of fuel during a crash.  Coadruction has begun an a test chamhber
that will be uscd to conducl the lests,

At the request of the Aic Foroe, FAA undectonk as part of jts vngine-
fee test program to simudate hot-surface ignition tests of a (G 5A {jurmba
let sireralt being developed by the Air Foree) vngine installation. The
tests, whieh were simnlated on 2 JT3D turbofay cngine instatlation. yielded
tesults leading the magufacturee of the (-34 sirframe to redesign the
C-5& engine installation. A Jyear aircraft engine and naeclle RBeepest
program, which NAFEC is conductiog wnder un Alv Force contract, is
I.'Ix|:-ﬁ?te-:i to assist in the design of oher advanced aircralt.  These tests,
Kke the tests of the C-5A4 inctallation, will be conducted under simulated
condibions.

T’!‘m haturd posed to aiecralt by lightning strikes continued under in-
vesligation doring the reporting period.  Seventeen natural lighining strikes
were Irigpered ow 4 sprelally equipped rescarch ship jn an attempt to better
understund the sature of lightning and to previde for impraved proteotion
against us hasards. In another experinient, lehoratory lighining discharges
were direeted @ear an eircraft fueliank vent o determine 3f o lightning
strike con ignite a Hammable ciflux under flight conditions. Tn vet :nuthcr
progect, conditivnz in fweldenk vent svstems that may tend Lo p-mmnte: the
propogation of hre were anulyzed.  Finally, fu:-l-ra']mr conditions within
aircealt fuel tanks were investigated, This investigution revealed that jet-
fuel Hammability envelopes established under conditions of cquilibrium
arc enlarged when the effect of aireraft motion js introdnced,

Equipment Progrem.—Among accas wnder investigation in the cquip-
menk program, the fullowing itvms deserve special meation:

* FAA is coitinuing 1o evaluate 2l possible approsches ta the solution
of the problewn of aiccralt subotape, A passive bomb-detection spstem
under development by & contraciar is being vvaluated by FAA,

* An ecvaluation of flight data recorders bos demonsteated the feasibiliy
of recording o greater number of Hight paratecters as an aid 1o the
nvestigation of aireralt secidents, Work simed o improving rapa-
bility of fight-recorder records 1o survive prstcrush fire was also begun.
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* A& est progeatn was stacbed o delermine whother aireraft-engine in-
gestion of the proposed global meteorclogical vaperinuent balloon would
frose & hazard,

Flight Program.- Pilot disorientation cesulting from unespected weather
condilions is one of the chicd couses of in-flight sccidents involving airccalt
Mown h}' pilnts without an insirument reling. In atlucking this pl:?:lﬂl:lﬂ..
on FAA contractor has conelusively demonstrated thot an experimental
stability augmentation system dor light atreraft can socoessfolly counteraet
the tendency of non-instrument-rabed penerel 2viation pilots to lose control
of thejr atreraflt whew depeived of visual references outside the aiveraft.
Durieg the evaluation teats of the systern, 26 oon-ingtrutment-ritted pilols
flew & crusscountry coursc thut included simululed 1FR fiying condilions.
Thuse piluls vsing the sability avgmentation system performed oz well
under IFR weather conditions as they did during ¥FR weather conditions;
among those nol using the stability enpmentaticn sysiem during bad weether,
mwre Chan a third lest canteagl of Lhege aieeeaft a1l ene time or anather. Al
year's end, FAA was producing a molion picture describing the sabiliy
augmentation system and the vesudts of the cviluatioe.

(Hher highlights of the flight pregram {ollow:

# Livil jet trensports operating in and ot of 8ix major airpars were
phatographed to determine the peclnrmance of these aiecraft during
takeoRf and landing. FPhotepraphing operations have been completed
al ihree of the girperis, and the data, which wil] be used in rstablishing
cerlificetion standards, wore bring reduced and analyzed at the close
of the reporting peciad.

* The agency completed the last thinl of a three helicopter test serics
i which the effects of altitude and weight on the height-velonjty chae-
ackeristics of single-retor helicopters were established,

* An FAAvponsored study conducted by that part eof the Civil Awros
wautics Buwed conoecned with wsircraft aceident investigalion (sinee
Apri] 1, 197, o purt wf ihe MNutional Tranﬁpurlul[un Sufuiy Bourd)
concluded thal typicul pilet errors in eettain ivpes of weeidenls weee
morc influenced by some airplonc designs than by others.

® The wsting of air carrier pilots in the Navy's Jehnsville (FPa.] crntr-
lugr (2 varable pravity simulatar capable of simulating wrbolent
Right eenditions]) were completed at year's end.  The pilols “few™
the centrifuge through “thunderstorms” i & simulated eonhpuration
duplicating the flight characteristics of the Bosing 7MY Analysis of
the data has begun, aml, hopefolly, the resplts witl lead to 2 better
wrderstanding of “jet upset™ anid an impreaed echoiqee for pene-
trating lurbulenie,

Ceneral Aviation Sofety Develspment Program —Becuwse the number of
general avielin accidents caused by mireraft sluil and rnsuing spin cen-
tinue high, FAA has been giving this problem a great deal of wilentivn,
One ¢Fnrt is directed at tmproving the methods of warning pilots of |:'g]1'£
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agirerall of impending loss of sirspeed. Various warning methads have
been tested, and an order of menit Jor theas melhnds s now bring estah-
tished. The informatinn guhered from this project will e provided the
general aviation community, and perhaps at some fulure date will be in-
rorpatated inte the Federal Aviatinn Repulatiuns,

In un cfert 1o reduce the grorral oviation pilal’s workload during pror
weather, FAA has been testing a variety of cockpit instruments.  Theas
texls were completed during this reporling period, and a eepotl 9 being
prepaced dor disttibulion o the avialion comitrunily covering the pesolts
of 'l.“ hvestigation, It ia hoped that the ropurt will spesd wp the intro-
ductinn of improved instroments in geveral eviation aiveraft and induce
more general aviation pilos to secure an instrument rating.

.]n_rjnw ol the fact that pilet rreor wcennnats fur 83 prreenl of all geteeral
avialion accidents, FAA introduced & number of projects during this re-
pocting period designed o improve pilet trtining. (e project s devated
1o sampling the private pilot populution in ocder to delermine the distri
hu_l'u:lln mattern between local, cross-eoumtry. and ather trpes ol gencral
aviation Mlights.  Onee thess patterns have been detecmined, they witt be
u:::u::rl ta recxamime the skill and knewledge regoived by the g:-m_-ruj uviating
pilot lor sale Aight wnder diffeeent weather conditions. ‘This. in turn
ahqulnl lead to itmproved training earricula and more ofective pilot certifi
celton Lesting wcthods.  Another project is direeted st developing & cur-
viculwm incorporating botl trainine for an instrument tuting and traiming
for & private pilot’s ecrtifieatr -the object bring, ance amain, o lnduce
mure general aviation pilots 1o ebtain an instrument rul:inag. Firrally. in
et wnother project, the vulue of an snpleeofattack instrument fur trainming
student pilots to maintain beter uirspeed cunteal B bring examiped, -

Impraved Flight.Inspecfion Eguipment

Hleﬁ.e.!:rth und ddevelopment efforts to improve Right inspection of air
navigation facility periormance inchided the lollpwing:

* Testing awd evoluation of improved sonsors for micgsuring srenglh

. gn:l Etﬂ}lra{:}' of signals emitted by nuvaids,
=turt of imtegration of advaeced fightinspection egquipme i
13 SEAL (Signal Evalumion Airhorne Iii‘:.*lhuraﬁrl,'] ." guipmat kosen

. SuEthftLl vesting of ILS (instrumest londing system’ prozitioning
deviee {for glide stope and localizerd, Ar year's end, additivnal 1ests
were beting conducted at a problem site,

& t::llllm]:l]ﬂ'l'il'.'l'n of suctessful evaluation feste of the light-weight Portable
tlight Inspeeiion Pachage (PFEP). issvance of spetificalions to manm.
faciurecs, alloeation of funds to purchase 16n units for FAA am/| four
for the Air Force, and isseance of invitations for bids {rom Procpees tives
manufucterers,  Use of the PFIP will reduce cost of cfnergency ad
nemate-urea flight inspections by oliminating eostly on routle -ﬂight
Boues of large FAA aizcraft.  [See chaptee 1V for intervst of foreign
gwrernmanta in the PFIP,)
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Collizion Aveoidance

FAA has been working for sotoe vears to develop an efective collision.
avoidance system—that s, cquipm-nt which, when corricd 2hoard an
tireraft in Hight, can give the pilot limely wamning of impending collision
with ancther sircrafi, Such cquipment rangea Irom the relalively sophisti-
cated to the relatively aimple—from devices thet can electronically assras
a potential threat and commend apn appropriate mapeyver for avoiding
collisien b devices that meeely wam the pilot,

Cf the techniques examined by FAA thus [ar, the cooperative lime-
Irequency ane shows the most potential. It is celled conperative hecawse
all airersfn protected by the gvstemn muyst be apecially eqeipped with inter-
dependent deviees Top exchanging data (identification amd altitude]. A
commey frequency reference for this exchenge of dule s made posaible
by the preciss linwkecping ability of very stable oscillators. The precisien
of thiz commen refecence permits scparale time slols that are small frac
tions of & =zevond apard in & contimuewsly repeated cycle to be assipned to
mircralt for the rxchange of the sipnals giving their identification and
ghitnde. Thus it beeomes pessible ko have in each ajrcrefi in the system
a deviee which, through measuring travel time of incoming aignals from
the other sircraft in the system and comparing tinee of signal receipt with
the assigned reference points, can keep track of the dislance of the other
aireralt and, if collision becomes imminent, indicate evisive action the
pilot should take,

In fscal 1967, FAA:

® Participated in Governmenkindustty conferences bo develop national
standarda for syslem-compopent charackeristics of time-Frequency de-
vices that may be operating in the Titure civil-military common sys
tems of aitborne collision prevenlion and air navigation and traffic
conlen].

* Analyzed a contracler’s preliminary report recommending  time-
frequency application to a collision-avoidance system.

The lorcgoing deals with the pn:-hlem of preventing midair collision in
Er.nr.rn]. A sprcial [orm of this problem i concerned wilh assuring lateral
separatinn berwasen aircraft Aying parallel roules over ocean areas. Toward
hnding & soluticn Lo this form of the problem, FAA in fiscal 1967

* Investigated An vver-voean separation-assurance sysiem,

* Awarded contracts for beacon range.altitnde monior and  tinee
Irequency ranges-gltitude monitor.

& Completed DME  {distance.nedsuring equipioent)  and  operational
traks,

* Hegan ﬂight tesling of heacon range squipment.

* (ompleted Right simulation wsing bescon, timefrequency, and DME
information.
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nor’s proclaiming the week of February 8, 1967, as Flight and Ground
Instructor Week.

Changes in Safety Rules and Regulations

As mentioned at the beginning of this chapter, changes in the interest
of safety are made in the Federal Aviation Regulations when, as a result
of experience or advances in technology or science, they become necessary
or are deemed desirable. Certain fiscal 1967 changes and proposed changes
were noted above (in the discussion concerning airman and aircraft cer-
tification and concerning accident investigation). Among the year’s other
notable changes may be mentioned the following:

Airline Transport Pilot Certificates and Associated Ratings.—Amend-
ments to FAR Parts 61, 91, and 121, jssued January 3, 1967, and effective
by Part 61 for airline transport pilot certificates and associated ratings
and by Part 121 for training and proficiency checks. Besides eliminating
obsolete maneuvers, this amendment:

® Authorizes greater use of airplane simulators in flight checks.

® Allows .waiver of ‘certain maneuvers if the pilot being checked is em-
ployed by a Part 121 certificate holder and has successfully completed
that certificate holder’s training program.

® Authorizes retesting on maneuvers other than any maneuvers failed
if such retesting is found to be necessary to determine the applicant’s
qualification.

O S sion mecnanac Sajety Awards—A coordimated ettort begun 1n 1903
by FAA and certain private organizations, the aviation mechanic safety
awards program ‘recognizes the vital role the aviation mechanic plays in
aviation operations by annually honoring State, regional, and national
winners with awards for contributions to.aviation safety. In fiscal 1967,
the program completed its fourth successful year.

Aeromedical Standards—As experience and aeromedical knowledge ad-
vance, medical standards applying to pilots must be constantly reviewed
to keep them up to date. A notable review of this kind during the reporting
period concerned cardiovascular disease in civil aviation. An FAA.
sponsored public hearing on the subject, announced in December 1966 and
held in February 1967, provided a forum for comment and discussion by
interested members of the aviation community and the public at large.
Many presentations were made by representatives of the aviation industry
and of research groups. Subsequently, FAA subjected all presentations
and comments to thorough review and analysis. At year’s end, the agency
was preparing a proposal to modify the existing standards as incorporated
in the FAR’s.

Aeromedical Education Activities—Continuing its highly successful pro-
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gram of producing and distributing aeromedical education materials for
both aviation medical examiners and general aviation pilots, FAA distrib-
uted during fiscal 1967 more than a million safety leaflets; other materials
included films and exhibits.

Sport Parachutists.—Initial skydiving jumps have continued to produce
an occasional accident, despite expenditure of considerable time and effort
by individual parachute clubs and organizations in comprehensive educa-
tional programs. To help reduce the potential hazard of initial static-line
jumps to a minimum, FAA issued a bulletin recommending such safety
actions as:

® A general physical examination prior to initial jump.
® An organized program of initial training.

Deterrent to Anonymous Bomb Threats.—Progress toward deterring
anonymous telephone calls that threaten the bombing of aircraft was made
possible through certain research efforts of a private corporation in con-
junction with information assembled by FAA on the frequency and location
pattern of such calls.

SAFETY RECORD FOR THE YEAR

In its efforts to insure aviation safety, FAA works with other government
organizations—Federa], State, and local—and with the aviation commu-
nity in general. To carry out its statutory mission, however, FAA must

not only cooperate; it must take the lead in these combined eﬂorts An
indav .-.r tha affactivanace of f}\uq. n#nﬂ,- -y . S B

penod of years. For its annual reports, FAA has been usmg the rates
computed by the Civil Aeronautics Board, which until April 1, 1967, when
the Department of Transportation Act became fully effective, had the
statutory responsibility of determining the probable cause of every civil
aircraft accident. Since the CAB computed these rates for calendar years
only, the latest such figures available for this report are those for calendar
1966. Appendixes A and B show these latest CAB.computed rates for air
carriers and for general aviation, respectively; to give perspective, the
rates for both segments of aviation are also shown as far back as the middle
of the 1950’s.

The ideal, of course, is to have no accidents or fatalities at all in aviation.
Achievement of that ideal on a sustained basis is not a realistic prospect
in the near future. But from a practical point of view, the rates shown
in the appended tables reflect well-functioning aviation-safety programs in
both segments of civil aviation, whether the latest rates are compared with
the rates for the preceding year or the preceding decade. For general
aviation, there was no significant change from recent years. The air car-
riers, however, achieved in calendar 1966 the lowest rates they have had
since 1954.
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