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FOREWORD

The National Transportation Safety Board as established by Public
Law 93-633, Title IlI, "Independent Safety Board Act of 1974," has
among its duties the requirement to ". .. issue periodic reports to
the Congress, federal, state, and local agencies concerned with
transportation safety, and other interested persons recommending and
advocating meaningful responses to reduce the likelihood of recurrence
of transportation accidents and proposing corrective steps."

The Act specifies that whenever the Board submits a recommendation
regarding transportation safety to the FAA, or other agencies of the
Department of Transportation, that the agency shall respond to each such
recommendation formally and in writing not later than 90 days after
receipt thereof. The Act also requires that the response to the Board
shall indicate the agency's intention to initiate adoption of the
recommendation in full or in part, or to refuse to adopt such
recommendation, in which case the response shall set forth in detail the
reasons for the refusal.

A notice of each recommendation and the receipt of a response from the
agency is published in the Fetieral Register. There is no requirement to
publish either the recommendation or the response in its entirety.

The Federal Aviation Administration places a high priority on the
evaluation of the Board's investigation and its recommendations. In
recognition of the importance of these recommendations and the responses,
the FAA, beginning with the first quarter of calendar year 1980,
publishes quarterly reports of NTSB recommendations and all FAA
responses to Board recommendations that were delivered to the Board
during the applicable quarter. In addition, the report includes NTSB
requests and FAA responses concerning reconsiderations, status reports,
and foilowup actions.

The NTSB system of priority classification for action provides for
documented NTSB followup action for each safety recommendation in
accordance with one of the following classifications:

1. Class I - Urgent Action: Urgent commencement and completion of
action is mandatory to avoid imminent loss of life or injury and/or
extensive property loss.

-Class Il - Priority Action: Priority commencement of action is
recessary to avoid probable loss of life or injury and/or property loss.

Class III - Longer-Term Action: Routine action is necessary so that
-sible future injury and loss of life and property may be avoided.
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The purpose of this publication is to provide a systematic quarterly
update and summation of NTSB Safety Recommendations and FAA actions and
reponses. This document is intended to keep the public abreast of NTSB
and FAA efforts in the area of aviation safety for the applicable
quarter covered by the report.
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Statistics for CY 1979 included:

108 new recommendations issued to FAA.

46 recommendations officially "CLOSED" during this period.

Statistics for CY 1980 included:

115 new recommendations issued to FAA.

74 recommendations officially "CLOSED" during this period.

The following exchanges of NTSB/FAA correspondence concerning NTSB
Safety Recommendations occurred during the fourth quarter, October 1 -

December 31, 1980:

- FAA initial responses to NTSB recommendations:

8 letters involving 19 recommendations.

FAA "final report" letters to NTSB:

9 letters involving 25 recommendations.

Officially "CLOSED" by NTSB --------------------------- 17 recommendations.

There were 7 FAA responses to 8 Class I - Urgent Action recommendations
during this quarter.

Accident Recommendation Issue Response FAA

Date Number Date Date Action

10/31/79 A-80-60 7/14/80 10/9/80 Rewriting Advisory
CircularI

4/8/80 & A-80-61 7/21/80 10/17/80 Issued Mainte..ince

5/16/80 Alert
S

7/18/80 A-80-78 & 79 8/19/80 10/4/80 Investigated Service
Difficulty Reports;

Issued AD

7/'28,/80 A-80-82 9/4/80 11/13/80 Issued AD

8/"h/80 A-80-85 8/28/80 11/13/80 Issued AD

8/20/80 A-80-87 9/10/80 12/9/80 Amended AD

5/14/80 A-80-106 10/2/80 12/15/80 Prior Alert Issued
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The FAA response to Class I - Urge2nt Action recn, nendat ions is reflected by
the following summries:

A-80-60. On October 31, 1979, Western Airlines, Inc., McDonnell

Douglas DC-10-10, N903WA, crashed at Mexico City International
Airinrt, Mexico. Although thie aircraft was cleared for a Tepexpan
arrival and was advised that the landing runway was 23R, the crew
continJed the approach to ruway 23L, which had been closed for
repairs. The aircraft struck heavy equijpnent on runway 23L as the
crew atterpted to execute a ihissed approach. Of the 76 passengers and
13 crewmeiibers aboard, 61 passenjers and 11 crewnnebers were fatally
injured. one person on the groud was fatally injured.

The crew was advised on at least four occasions by either Mexico City
Air Route Traffic Control Center or thle tower that thiey were to land
on runway 23R. The investigation revealed that both pilots knew that
runwa] 23L was closed and thal. each had landed aircraft at the airport
while the runway was closed. 7his approach and landing procedure
involved a sidestep maneuver, which is a visual alignment maneuver
required of a pilot executing an approach to one runway while cleared
to land on a parallel runway.

In Safety Reconmendation A-80-60, the National Transportation Safety
Board (NTSB) expressed belief that there is an urgent need to publish
more information on sidestep maneuver procedures. The Board contends
that nowhere on standard Unite:] States' approach charts is the
catiplete manuever portrayed, nor is the word "sidestep" shown. The
procedure is shown as a straight-in approach to an adjacent runway, as
a circling approach to the sidestep runway, or as a note at the bottom
of the chart giving ceiling and visibility minima. Accordingly, the
Board recommended that the Federal Aviation Adninistration (FAA)
"Publish an Advisory Circular, or amend an existing Advisory Circular,
to disseminate infornation on the sidestep maneuver procedures,
terminal ATC ccamnunication procedures, radar separation and equipment
requirements, and landing minima applicable to the use of the sidestep
mane .ver by American air carriers at both domestic and foreign
airports."

The Airman's Infonuation Manual describes tle sidestep maneuver, the
relevant ATC comiunications, and sidestep landing minimiums in para-
graphs 380 and 381. However, in the interest of safety and as an
additional precaution, Advisory Circular 90-1A, Civil Use of U.S.
Government Instrumient Approach Procedure Charts is currently being
rewritten to provide sidesteL) information. We expect this rewrite to
be completed by May 1981, thereby correcting the deficiencies which
were of concern in Safety Reccounendation A-80-60.
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A-80-61. The National Transportation Safety Board investigated two
tfit1r accidents involvinj explosion and fire in an aircraft wirnj

],r itnj enginej start. BIoUo occuruzd in si nilar Beech air,)lanes, 3
MN.oi, B58 and a Pk-xlel )395. PYt:h ocurred on the ground and no
injuries resulted. Ywever, the Board deteruinet i tat thle unsafe
condition which caused the fires could lead to [ire in flight and,
consequently, issued Safety Recoicuendation A-80-61. The accidents
investigated were the April 8, 1980, Beechcraft 95 fire at Tulsa,
Oklah:na, and tie May 16, 1980, Beechcraft B58 fire at Casper,
Wyoiiding. In both cases the fuel vent lines were disconnected at B-nut
fittings inside the viinjs. The investigation disclosed that when the
fuel tirik is full and the fuel expands, the pressure relief valve
allors the expanded fuel and vapors to be expelled overboard throujh
the vent line. When the vent line is disconnected, the fuel will be
vented into the interior of the wing and flow inboard toward the
engine nacelle because of the wing dihedral. When the fuel reaches
the nacelle, it can be ignited by hot engine parts or engine exhaust.
The investigation confirmed th-at both fires began in this manner. In
addition, one other Beechcraft M-odel 95 was inspected and found to
have the vent line disconnected at a B-nut fitting.

The Board stated that on all three aircraft, the fuel tank inspection
and leak test requirel by Airworthiness Directive (AD) 78-05-06 had
been acconplished a few days before the discovery of the disconnected
vent lines. The aicorthiness directive requires that the inspection
be accofplished in accordance with the manufacturer's instructions.
For these aircraft the appropriate document is Beechcraft Service
Instruction No. 895, Revision 1. This Service Instruction states:
"Plug all pressure relief vents (if equipped) and recessed vents.

." It appoears that, rather than plugging the vent outlets, the
vent lines are being disconnected and fitted wit2h plugs. In the cases
cited, it appears tie plugs were removed but the vent lines were not
properly recomiected. The service instruction procedure does not have
specific steps for restoring the system to its original configuration.
The Safety Board expressed concern that the condition described above
could exist in other aircraft and that the condition may recur after
future inspections. Accordingly, the Safety Board recoomended that
the FAA "Require a one-time inspection of those aircraft that have
been inspected in accordance with the requirements of Airworthiness
Directive 78-05-06, to ensure the integrity of the fuel vent system."

Airwort.hiness Directive 78-05-06 does not relate to the integrity of
the vent systen, and any vent systen integrity check would be a
maintenance inspection item. Assuming the mechanic conplies with the
procedures set forth in the AD, there should be no problems with the
repair procedures as outlined. Accordingly, the FAA does not believe

an AD for a one-time maintenance inspection is necessary to assure
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that a :uochanic had adeouately completed an inspection that is already
re-juired by an AD. HoweV.er, ,;ince vent lines imay have been UlpnpPerly
disconnected in dei onstratinj comiliance with AD 78-05-06, the FAA
prepared the followinj rrWntenance alert to advise ji1echznics who are
tesponsible for colpliance with AD 78-05-06 to use caution and follow
instructions as set forth in the AD:

GOODYEAR AEROSPACE CORPORATION

Fuel Cells, BTC-39 series construction type.

AD 78-05-06 requires inspections of those fuel cells to determine
intejcity. There is evidence that some maintenance facilities
as'cojtpl ishi j this AD may have ibproperly disconnected vent lines

.thin the wings and failed to reconnect them. This of course
can easily lead to fuel leakage within the wings and potential
hazards. Maintenance facilities are urged to assure tie
intetjrity and continuity of all fuel systeas at any time work or
inspections are perforfied. They may wish to reevaluate their
procedures on any aircraft on which they have accxiplished this
AD.

4I'ith this action, the WrnSH was informed that the FAA considers action
on Safety Reccxrwendation A-80-61 completed.

A-80-78 and 79. on July 18, 1980, a Bell 205A-1 helicopter, N6107N,
equip, w_i fixed-type floats (inflated), was returning to the
Arcola-Houston, Texas, Airport on a flight from an offshore oil rig.
Immediately after acknowledging airport advisories on the radio, the
pilot, who was Uie sole occupant, reported that he was in trouble.
When the aircraft wreckage was located 3 miles east of the airport, it
was inverted and burned. The main rotor system was found 350 yards
from te main impact area. The pilot was killed. Examination of the
wreckage revealed that a fatigue crack existed on the right forward
cross tube (PN 205-050-114-9) where the support saddle fitting
(PN 204-050-011-21) was riveted. The fatigue crack was located
between two rivet holes. According to the NTSB the remaining fracture
in the cross tube diameter was caused by static overload. Separation
of the float support in this area would have caused the float to swing
outboard as it pivoted around the aft cross tube attachment and to
expose a large flat plate drag area to the slip stream, which could
have resulted in the pilot losing control of the helicopter. FAA

Airworthiness Directive 76-14-03, Bell Amendment 39-2665, effective
August 7, 1976, reqjuired that tJhe cross tubes in the float kit
installed on this model helicopter be removed before they had been
operated 500 hours. According to the NTSB, the operator of the
accident helicopter reported that the aircraft had been operated
approximately 440 hours since the Float kit had been installed. The
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mnufacturer recx)rted that replacenent cros; tube.s with clamp-on
saI, Le supixjrt fittinjs are avilable and it wars :;tiinated that thiere
arc still 35 or ii)re float kits with the riveted .aide Sup)port
fittinjs in service. Accordinjly, the Safety Board re u )iiended that
the FX "Issue a telegraphic airw,)rthiness directive applicable to all
Mcli. 205 and 212 helicopter :ixle1; equip ed with fixed float kits
(PN 205-706-050-1 and -7), on which AD 76-14-03 has not been
acco)iq)lished, to rejuire an imnediate one time x-ray or equivalent
inspection of all cross tube inner dianeters in the areas where the
su:po,)rt saddle fittings are riveted for evidence of cracks."

By letter dated ?ovefer 4, 1980, tne FAA expressed nonconcurrence in
Safety Recooue ndat ion A-80-78. As noted in the preanble to the NTSB
recomimendations, the operator rep)rted that the aircraft had been
operated approxinately 440 hours since the float kit had been
installed. The FlAA questioned dhe validity of the operator's report
of 440 nours. our review of the records resulted in a conclusion that
this float landingj gear cross tube, PN 205-706-050-9 on aircraft
N6207N, had attained a total time-in-service of 640 hours. A sinilar
review of records by Bell Helicopter Textron pe.rsonnel revealed a
total t ine-in-serv ice of 607 hours. In either case, the mindatory
replacement ttine of 500 hours specified in AD 76-14-03 was apparently
exceeded.

The float landing gear in question was originally delivered to the
Peruvian Navy in 1973 by Bell Helicopter Textron as loose equi'nent
for a Model 205A-1 helicopter. Subsequently, the helicopter was
wrecked, sold, and returned to the United States with the float kit.
The helicopter was repaire.] and sold without the float kit. The float
kit was then sold separately to the present operator of N6207N.

The FAA has no records of service difficulties over the past 6 years
related to the fixed float landing gear cross tubes installed on Bell
Model 205A-1 and 212 helicopters. Since the agency has no service
difficulty reports and the time-in-service of the float landing gear
installed on Bell Model 205A-1, N6207N, is questionable, the FAA does
not believe an immediate x-ray inspection of the cross tubes for
cracks is warranted. Therefore, the Safety Board was informed that
the FAA intended to take no further action in regard to Safety
Recoinmendation A-80-78. By letter dated December 16, 1980, the Board
classified Safety Ruc(inendation A-80-78 in a '4klosed--econsidered"
status based on the fact thiat the FAA provided i nformation to indicate
that thie imndatory replaceiient time was exceeded and the FAA has no
records of service difficulties over thepast 6 years pertaining to
the fixed float landing gear cross tubes installed on Bell 205A-1 and
212 nelicopters.

In Safety Reconmendation A-80-79, the Board recomended "Issue an
airworthiness directive to require the removal of forward and aft
cross tube assemblies (PN 205-050-114-1, -3, -5, -7) and cross tube

xiv
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assemablies (PN 205-706-050-5 and -9) fron all 7311 W ide1 205A- and
212 helicopters witiin the next 50 hours tnie-in-service and
replace&,Pnt with clanp-on saddle support fittijs."

In the Novembe-r 4, 1980, letter, the FAA concurred in NTSB Safety
Recamwendation A-80-79. An ".ijr diate adopted" AD was issued and
becaae effective upon publication in the Federal Reister. This AD
required installation of float landing gear forwad and aft cross
tubes having clanp-on saddle fittings within the next 50 hours
t ine-in-sertice. Additional inforniation regarding the subject is
contained in Bell Helicopter Textron Operation's Safety Notice,
OSN 205212-80-2, dated July 29, 1980, and Bell Service
Bulletins 205-80-13 and 212-80-18, each dated August 20, 1980. With
this action, the NTSB was infomed that the FAA considered action
coipleted on Safety Reconendation A-80-79.

In the Deceimber 16, 1980, letter, the NTSB classified Safety
Recoetiendation A-80-79 in a "Closed--Acceptable Action" status, based
on t]re issuance of an AD which fulfilled the intent of this
recomnendation.

A-80-82. On July 28, 1980, an Aerospatiale Lama 315B helicopter,
N67103, crashed and burned near Dillon, Montana. The pilot was

killed. The aircraft had just lifted a 1,000-lb. external sling load

and was transitioning to forward flight when directional control was
lost. The aircraft descended rapidly while rotatimg about its
vertical axis, and crashed.

Subsequent disassembly and inspection of the main transmission

revealed that the lower vertical bevel pinion gear
(PN 319A62-01-010-0), which meshes with the tail rotor quill gear, was

free to rotate on the vertical shaft (PN 319A62-02-009) splines. The

gear and shaft splines were stripped and the pinion gear retaining nut
was loose. 'e stripped splines resulted in loss of continuity in the

tail rotor gear train. The transmission had accumulated about
400 hour since its third overhaul. The normal overhaul interval is
1,200 hours. A detailed metallurgical examination of the pinion gear
shaft is planned.

On Auust 10, 1980, another 315B helicopter, belonging to the same
operator, was reported to have excessive free play in the tail rotor
drive gear train within the main transdaission. Subsequent disassembly
of this transnission, under the supervision of Safety Board field
investigators, revealed excessive wear on the pinion gear and shaft
splines and a loose retaining nut. The transmission had accunulated
about 700 hours since its third overhaul.

The Safety Board expressed concern that other main transnissions
installed on these model helicopters may have excessive wear in the
area of the gear/shaft splines. The manufacturer indicated that imore
than 0.25 inch of radial free play measured at the tail rotor drive
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output flange should be consideredx...,v_, and on ALugus-;t 14, 1980,
issued a telegraphic bulletin to aLl oeralors 31 3L5 r,1u anA 316%
316C, and 319 Al].ouette III helicott,,r:i rncctuieundiiij an ilsection
proo dure that .q)uld revual exce sslve war in the area Of ,J-,IC/Shaft
spl ines.

Accordingly, the TIN13 rec<>tmK.n]1. J thatF te FAA "is5;ue a tel,.-jraphic
Airworthiness Directive to require ijmnjediate colqliance with tie ftail
rotor drive systen inspection criteria specified in the telegraphic
bulletin issued by thie Aerospatiale Helicopter Couiipany on August 14,
1980. ThJe inspection is applicable to the 315 Lama and 3168, 316C,
and 319 Aloatte II model helicopters."

On NJove.ear 13, 1980, the FAA expressed concurrence in this
recoivnendation, and AD No. T-80-19-51 was issued on September 5, 1980.
On Deceiiber 30, 1980, the 'TlSi3 stated that the FAA had fulfilled the
intenit of this recomivie ndation by issuing telegraphic AD
No. T-80-19-51, and Safety Recormendation A-30-82 was classified in a
"Closed--Acceptable Action" status.

4-80-85. On August 26, 1980, an Aerospatiale SA-330 helicopter,
N3596Z4, owned and operated by Petroleum Helicopters, Inc., of
Lafayette, Louisiana, was inbound to Qonset Point, Rhode Island, with
a crew of two and seven passengers. About 2 miles east-southeast of
Quonset, the crew reported a fire in the passenger coinparttuent. The
onboard fire extinguishers were used to put out thie fire, and the
helicopter landed without further incident.

Investigation of this incident detennined that wire number 1XP2BF
contacted or shorted, and burned through hydraulic line 330A75 5311 02
causinj a high-pressure hydraulic leak and fire. The Safety Board
expressed belief that a similar incident occurred with a like model
helic-pter belonginj to Petroleum Helicopters, Inc., several years ago
causinj extensive damage.

In order to prevent a fire that might result from friction between
electrical wires and hydraulic cables on the Aerospatiale SA-330
helicopter, the NTSB recommended that the FAA "Issue an emergency
Airworthiness Directive for all Aerospatiale helicopter models SA-330
to inspect, separate, and secure electrical wires that are near
hydraulic lines between fuselage stations 5295 and 5600."

The FAA issued an energency telegraphic AD No. T-80-18-51 on
August 29, 1980, based upon its investigation and evaluation of the
incident. On September 29, 1980, the IMIB noted that the AD fulfilled
the intent of the reciendation and classified Safety
Reccxnendation A-80-85 in a "Closed--Acceptable Action" status.
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A-80-86 and 87. The National Transixortation Safety Board investigated
the presuned crash of a Cessna 340, NIIORA, in the water near
Petersburg, Alaska, on August 20, 1980. 'Itie aircraft, pilot, and
three passengers were still missing at the time this recojitnendation
was issued.

The aircraft had been cleared for the approach to Petersburg when the
pilot radioed that he was having control difficulties in the pitch
axis. le requested and received clearance to climb to altitude and
stated that his intentions ire to return to Ketchikan, Alaska.
Shortly thereafter, the pilot reported that the aircraft was breaking
up.

A review of the wiaintenance records of the accident aircraft revealed
a history of eipenndge structural problems dating back to 1977 when
the aircraft had less than 100 hours total tine. There were recurrent
reports of in-flight eipennage vibrations and recurrent findings of
stabilizer and elevator structurAl cracks. Atteanpted corrective
action hat) included installation of a new horizontal stabilizer at
174 hours dnd reskinning of the stabilizer at 893 hours. The left
outboard elevator hinge bracket was found cracked and was replaced
8 days before the accident. Total tijr on the aircraft was

1,035 hours.

Sp-ecial inspection requirements were issued initially in December
1979 by the manufacturer in Cessna Multi-Engine Service Information
Letter, ME-79-44, and the two subsequent revisions to the letter.
Airworthiness Directive 80-18-06, dated August 23, 1980, was also
issued, making Revision 2 of the Service Letter randatory.

Coapliance withi AD 80-18-06 disclosed several instances of cracked
structure in the elevator hinge area. In one case, according to the
Board, a precautionary inspection of an aircraft with less than
40 hours total time revealed a crack in the elevator gusset.

The Safety Board expressed concern that the problem which was causing
the empennage structural cracking on these particular models was not
well defined. Service problems have been associated withi those
aircraft models with the larger engines installed (greater than
285 maximum continuous horsepower) which were manufactured or modified
before a structural change which strengthened the empennage was
incorporated in the design. Additionally, the Safety Board expressed
concern that the 100-hour total tine requirement for initial
inspection and the 100-hour recurring inspection interval may be
inadequate to detect ixtential failures. Also, structural cracks in
low-time aircraft could be indicative of an unpredicted vibratory
mode, a production line quality control deficiency, or both.

Accordingly, the NTSB recommended that the FAA "Revise Airworthiness
Directive 80-18-06, dated August 23, 1980, to require an initial
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insjx.ction before further flight, rejardless of tie aii,:t,iLt's tot- l
tine, and re'-ctict the perfooni.nr0 envelope of tho- ' Ces:;tu ixie[l'
a[Lected by the AD to that of tlU lb;ic Ces~i, ar iKle 335 ,'340 UIt II te
ejn)ennaJe str ictural crack t 1oj jwoll is r(er,;O lvf-w.

By letter dated aYce'der 9, 1980, the FAA concurr-2,] in Satety
Reco:orxndati.on A-80-86 and AD 80-18-06 was superseded by AD 80-19-17
on Seipte;iber 12, 1980. kirworthiness Directive 80-19-17 requires an
inspection before further flight, and each 10 hours thereafter,
regardless of total hours or engine configuration. one hundred and
thirteen reports 've been received in accordance with the
requirements of the AD. A review of these reports indicates thJat any
faiLire or danaje would be readily detectable long before it could
progress to a potentially unsafe condition wit-hin the 10-hour
inspection cycles, regardless of the performance envelope for the
particular airplane. It should be noted that the Model 335 and the
Model 340 have different ierformance envelopes. The FAA informed the
Safety Board that action on Safety Recommendation A-80-86 was
completed.

The Safety Board further reco.runended that the FAA evaluate the
100-tiour recurring insi.ction interval now required in AD 80-16-06 to
ascertain the need for a shorter interval, and amend the AD as
appropriate.

The FAA also expressed concurrence in this safety recoitmendation.
Subsequent to the issuance of AD 80-18-06, a cracked gusset was
re jorted on an airplane with a total time of 39.6 hours. Three other
reports identified significant damage on airplanes that had been
inspected 43, 44, and 61 hours earlier. Additionally, the airplane
involved in the presumed crash near Petersburg, Alaska, on August 20,
1980, had been inspected approximately 20 hours previously. Based on
a worst case assumption, a 10-hour inspection interval was established
for AD 80-19-17. The FAA inforned the Safety Board that action on
Safety Recomrendation A-80-87 was also completed.

A-80-106. On May 14, 1980, an Aerospatiale 341G Gazelle helicopter
was approaching a confined-area landing site when the flight-control
hydraulic pressure was lost. The pilot maintained control and
continued his approach. As the aircraft was flared for landing the
pilot's right rudder pedal rotated fron beneath his foot, causing the
pilot to lose directional control of the aircraft. After several
rapid rotations of the fuselage, the pilot instructed the passenger,
seated in the copilot's seat, to depress the copilot's right rudder
L.edal. The pilot regained directional control and landed the aircraft
uneventful ly.

Detailed exanination of the pilot's right rudder pedal revealed that
the lower of two rivets (PN L2125-24-12 DCJ) which attaches the leaf
spring/locking pin assembly to the pedal shaft had sheared. However,
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review of the p-e.dal installation indicated that the rivet sheared as a
r(3: ult of the leddl's rotating. If the pedal is fully engaged in its
floor fitting, the locking pin will prevent rotation and a flat
machincd on the hase of the pedal shaft which mates with a flat on the
floor fitting will prevent rotation should the locking pin fail.

The Safety Board was concerned that other rudder pedal shafts may not
have been properly installed and fully engaged and locked in their
respective fittings which could result in loss of directional control.
Accordingly, the Safety Board recoumended that the FAA "Issue a Telert
Maintenance Bulletin to require a one-time inspection of the rudder
pedal shafts on the Aerospatiale 341G helicopter for proper
installation."

Prior to receipt of this recoimendation, the FAA had brought the
details of this incident to the attention of FAA field inspectors and
the aviation coimunity in tUie General Aviation Alerts (AC 43-16)
issued August 1980. Since this alert had been distributed by mail at
least I ,trrit-h prior to receipt of the reccnendation, we did not agree
that a telejraphic alert was necessary. The FAA contended that the
Auyust 1980 alert satisfied the intent of Safety
Recormendation A-80-106, and the Board was informed that the FAA
considered action on this recommendation coapleted.

By letter dated January 16, 1981, the NTSB noted that the details of
this accident were published in the August 1980 issue of the General
Aviation Alerts (AC No. 43-16), and that, after discussions between
the FAA, the French airworthiness authority, and the Aerospatiale
Corijoration, a company service letter would be issued. Safety
Recaunendation A-80-106, therefore, has been classified in an
"Open--Acceptable Action" status.

Xix



""Ns National Transportation
Safety Board
Washongton, DC 2094

0" 1oe '31 DEC 10
Chairman

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to your letter dated October 14, 1980, responding
to National Transportation Safety Board Safety Recommendations A-80-56
through 58 issued July 16, 1980. These recommendations stemmed from our
review of inadvertent landing gear retraction accidents between 1975 and
1978. W-e found that the number of inadvertent landing gear retraction
accidents in the Beech Bonanza and Baron were significantly high in
comparison with other general aviation aircraft. We attributed this to
cockpit design deficiencies and recommended cockpit modifications to
existing and future production aircraft.

The Safety Board is pleased to note that the Federal Aviation
Administration (FAA) will make an in-depth examination of these design-
induced, inadvertent landing gear retraction accidents to determine a
satisfactory solution of the problem.

At this time, we would like to comment that the landing gear
control on current Beechcraft models has a center detent, which evi-
dently is not as effective as it should be, especially on the Baron
models. The FAA should examine the mechanical latch on the landing
gear control of the Piper PA-23. The arrangement seems to be effective
since this aircraft has an inadvertent gear retraction incidence that is
one-tenth that of the Baron. Also, we do not believe that merely alert-
ing aircraft owners and potential purchasers to the significantly high
incidence of inadvertent gear retraction in the Beech Bonanza and Baron,
or to the existence of a non-standard control arrangement in any other
aircraft, will satisfy the intent of our recommendations. In effect,
the public has already been alerted by virtue of the Safety Board's
report on this subject. We believe the FAA should address more directly
the intent of our recommendations ir. order to alleviate the problems
identified in our study.

=moor7s~



Honorable Langhorne 1i. Bond - 2 -

Safety Recommendations A-80-56 through 58 will be maintained in an
"Open--Acceptable Action" status pending the FAA's resolution of these
recommendations.

Sincerely yours,

j J es B Ki~ng
Cai n

2
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DEPARTMENT OF TRANSPORTATION
V'EDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

October 14, 1980

The Honorable James B. King OFFICE OF

Chairman, National Transportation 
THE ADMilNiSCATOR

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-56 through -58
issued by the Board on July 16, 1980. These recommendations resulted
from the Board's special investigation of inadvertent landing gear
retraction accidents between 1975 and 1978. The National Transportation
Safety Board's Special 1Ivestigation Report NTSB-SR-80-1 reflects an
analysis of design-introduced landing gear retraction accidents in the
years 1975-1978. The report concludes that the number of such accidents
in the Beech Bonanza and Baron is unnecessarily high in comparison to
other contemporary general aviation aircraft. It also states that the
Federal Aviation Administration (FAA) should require certain technical
changes in existing and future production Bonanza and Baron cockpits.

Recommendation A-80-56: Require after a specified date that all newly
manufactured 3cechcraft Baron and Bona:aza models conform to
14 CFR 23.777 with respect to landing gear and flap control locations
and that they have an adequate latch or guard to minimize inadvertent

landing gear retraction.

Recommendation A-80-57: Require that, after a specified date,
previously manufactured Beechcraft Baron and Bonanza aircraft which do
not conform to the landing gear and flap control arrangements outlined
in 14 CFR 23.777 be equipped with an adequate guard or latch mechanism

to prevent inadvertent actuation of the landing gear controls.

Recommendation A-80-58: Require that after a specified date, the
landing gear control switch on the pre-1963 model Beechcraft Bonanzas be
modified to incorporate a wheel-shaped knob as outlined in
14 CFR 23.781.

We have reviewed NTSB-SR-80-1 and have found that, as a result of our
deliberations, more complex questions have arisen.

'S~ -,,,.i



C o en t

We agree that, where appropriate, cockpit control cs,.;,i e s should
be standardi7ed. However, rhese, recorran,-odation , ,:rbi ot
quesn.ions and will requirc furthe,- .rid hi~frjr a L,, c, c,1,.Xf.

be reached. For example, the landing guar. JA n currelt-
production on Bonanzas and Barons vlvr cet.etc.- t . Lh r "uire

t o separ teP motions to actuace t-. . 1 n r .'n I' 'l') S.

In .ffect - iatch, We are concerLo.i that ' 0' .ain

1'.Cng.melrs ceuld interfere with ,orgen.-:v ',edu cs avid p rb 2p;
_'tate ! eo*_, serious accident poteniufIal th.'. *;o, c-is.is.

In rei ard to Safety Recommendation A-80-58, FeVc Bonanza models up to
the D35 (1953) used a secondary latch requiring ,L separaLe acti.1 t.o
retract tho Janding gear, and shape-coded ,-cn-. tere used on the D35
.Ind late-- moICs., Although the pre-1963 crntrols were not. shape-coded,
the. majority ol these airplanes are in the hands of private o,,mers who
art feril.iar vith the controls which were originally installed. The FAA
c rre-ni, has no information which indicates that these older airplanes
nave signiL-cant inadvertent gear retraction problems.

We intend to examine this entire subject in depth to determine what
a tt crn .i_1 _.are available to deal with these less serious (non-fatal or
minor injury) accidents. As a part of our effort, we may consider the
.c.r nt' procedures which will help alert aircraft owners, and potential
p~n.chasers, of accident statistics which are higher than normal for
t')).ific ajrcraft models.

. ill keep the Board informed of our findings as our research
c c~gy- e sses.

~l

16ihorne bond
.i~i'istrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: July 16, 1980

- -------------------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20591A-05thog-8

---------------------------------------

As part of a recently completed special investigation 1/, the Safety Board
reviewed its files for every inadvertent landing gear retraction accident between 1975
and 1978. These accidents typically happened because the pilot was attempting to put
the flaps control "UP" after landing, and moved the landing gear control instead. This
inadvertent movement of the landing gear control was of ten attributed to the pilot's
being under stres or distracted, and being more accustomed to flying aircraft in which
these two controls were In exactly opposite locations.

Two popular light aircraft, the Beech Bonanza and Baron, were involved in the
majority of these accidents. The Bonanza constituted only about 30 percent of the
active light single engine aircraft fleet with retractable landing gear, but was involved
in 16 of the 24 accidents suffered by this category of aircraft. Similarly, the Baron
constituted only 16 percent of the light twin fleet, yet suffered 21 of the 39 such
accidents occurring to these aircraft.

An examination of cockpits of the Bonanza and Baron revealed four problem areas
which can lead to design-induced pilot errors. These problem areas include: (1) A lack
of adequate "shape-coding" of the landing gear and flap control knobs to permit the
pilot to differentiate between them on the basis of feel alone; (2) an arrangement of
these two controls in nonstandard locations which Increases the probability that the
pilot will actuate one control while intending to actuate the other; (3) the location of
the horizontal bar on which the control wheels are mounted so that it obscures the
pilot's view and obstructs his reach of these two controls; and (4) the lack of a guard or
latch mechanism over the landing gear control to prevent the pilot from activating this
control unless the guard/latch is moved first.

I/ Smeial Ivestiration Rewot.-DesiMn-ndueed Landing Gear Retraction Accidents
rn Beecheraft Baron, Bonanza and other Light Aircraft. (NTSBI-SR-0O-l)

2"0
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The human engineering problem areas documented in the report result largely from
the fact that their basic instrument panel design is 35 years old. A great deal of
knowledge about the effects of good design in preventing human error has been acquired
since these aircraft were originally certificated, and more appropriate standards have
been established. However, the current FAA regulations permit the continued
manufacture of these aircraft under their previously issued type certificates.

On the basis of the evidence, the Safety Board concludes that the number of
inadvertent landing gear retraction accidents in the Beech Bonanza and Baron is
unacceptably high. Furthermore, these accidents result largely from various combinations
of the four cockpit design deficiencies.

Newly manufactured Baron and Bonanza aircraft should be made to conmply with the
requirements of 14 CFR 23.777 with respect to standardized control locations. In
addition, the installation of simple guards on landing gear controls also should be required
on all newly manufactured Barons and Bonanzas (including the pressurized Baron). Simple
landing gear control guards should also be retrofitted on previously produced Barons and
late model Bonanzas, and a wheel-shaped control should be added to earlier model
Bonanzas.

As a result of this special investigation, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Require after a specified date that all newly manufactured
Beechcraft Baron and Bonanza models conform to 14 CFR 23.77 7
with respect to landing gear and flap control locations and that
they have an adequate latch or guard to minimize inadvertent
landing gear retraction. (Class II, Priority Action) (A-80-56)

Require that, after a specified date, previously manufactured
Beecheraft Baron and Bonanza aircraft which do not conform to
the landing gear and flap control arrangements outlined in 14 CFR
23.777 be equipped with an adequate guard or latch mechanism to
prevent inadvertent actuation of the landing gear controls.
(Class 11, Priority Action) (A-80-57)

Require that after a specified date, the landing gear control switch
on the pre-1963 model Beechcraft Bonanzas be modified to
incorporate a wheel-shaped knob as outlined in 14 CFR 23.781.
(Class U, Priority Action) (A-80-58)

KING, Chairman, GOLDMAN and BURSLEY, Members, concurred in these
recommendations. DRIVER, Vice Chairman, and MeADAMS, Member, did not participate.

By:- James B. King

fr Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASIITON. D.C. 20591

October 9, 1980'$o
OFFICE or

THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Hr. Chairman:

This is in response to NTSB Safety Recommendations A-80-59 and 80-60
issued by the Board on July 14, 1980. These recommendations resulted
from the Board's investigation of the crash of a Western Airlines
McDonnell Douglas DC-10-10 at Mexico City International Airport on
October 31, 1979.

A-80-59.

Revise FAA Handbook 8260.19 to require that separate standardized
Instrument approach ci;,arts be published for all airport approaches that
require a sidestep maneuver. These charts should clearly indicate the
airport approach plan view, the profile view, and the landing minima
required.

Comment.

We do not concur with a requirement for separate charting of all
instrument approaches that require sidestep manuevers. Our rationale
for nonconcurrence is as follows:

A sidestep maneuver (to a landing on a parallel runway) is similar to a
circling maneuver in that an aircraft utilizes a IAVAID aligned to one
runway and when in visual conditions maneuvers to land on another. As
such, the sidestep minimums are published on the chart along with
straight-in minimums for the primary runway and circling minimums. In
the U.S., when an aircraft is cleared for a particular approach, the
pilot Is advised by air traffic control (ATC) if he Is to sidestep or
circle to land at the conclusion of the approach. The pilot then
selects the landing minimums appropriate for his clearance. A separate
instrument approach chart of the sidestep maneuver is not warranted and
might be a hindrance. At Los Angeles International Airport, for
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example, eight new charts would be required in addition to the 13 there
now. The pilot must understand his ATC clearance if he is to select the
sidestep minimums on the present combined charts. We believe this
requirement is preferable to selecting the proper page if sidesteps were
charted separately.

Present U.S. Government charts show sidestep landing minimums as
straight-in to a parallel runway. The identification is "S-" followed
by the runway aumber. Our Aircraft Programs Division has initiated
action to substitute the word "sidestep" where appropriate. The
principal American commercial aeronautical charting company has
indicated it will do the same and, in addition, will eliminate
presenting the sidestep minimums as a note.

A-80-60.

Publish an Advisory Circular, or amend an existing Advisory Circular, to
disseminate information on the sidestep maneuver procedures, terminal
ATC communication procedures, radar separation and equipment
requirements, and landing minima applicable to the use of the sidestep
maneuver by American air carriers at both domestic and foreign
airports.

Comment.

The Airman's Information Manual describes the sidestep maneuver, the
relevant ATC communications, and sidestep landing minimums in paragraphs
380 and 381. However, Advisory Circular 90-lA, Civil Use of
U.S. Government Instrument Approach Procedure Charts will be rewritten
to provide the sidestep information. Once this rewrite is comploted,
FAA believes this action corrects the deficiencies which were oi u-ncern
to the Board in Safety Recommendations A-80-59 and 60.

Sn 
ly,

Lanig orne Bond
Administrator



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

REVIED: AUGUST 21, 1980 ISSUED. July 14, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20591 A-80-59 and -60

On October 31, 1979, Western Airlines, Inc., McDonnell Douglas DC-10-10,
N-903WA, crashed at Mexico City International Airport, Mexico. Although the aircraft

was cleared for a Tepexpan arrival and was advised that the landing runway was 23R. the

crew continued the approach to runway 23L, which had been closed for repairs. The

aircraft struck heavy equipment on runway 23L as the crew attempted to execute a

missed approach. Of the 76 passengers and 13 crewmembers aboard, 61 passengers and 11
crewmembers were fatally injured, and 13 passengers and 2 crewmembers were seriously

injured. One person on the ground was fatally injured.

The crew was advised on at least four oemasions by either Mexico City Air Route

Traffic Control Center or the tower that they were to land on runway 23R. However,

none of these air traffic control (ATC) communications contained phraseology similar to

that used in United States ATC communications regarding a sidestep maneuver. I/ The

investigation revealed that both pilots knew that runway 23L was closed and that each had

landed aircraft at the airport while the runway was closed.

The Safety Board believes that a good graphic presentation of the sidestep maneuver

on the approach chart would have aided the crew. Nowhere on standard United States'

approach charts is the complete maneuver portrayed, nor is the word "sidestep" shown.

The procedure is shown as a straight-in approach to an adjacent runway, as a circling

approach to the sidestep runway, or as a note at the bottom of the chart giving ceiling and

visibility minima. In the accident case, the Mexico City chart for runway 23 right

contained only ceiling and visibility minima.

1/ A visual alignment maneuver required of a pilot executing an approach to one runway
ihile cleared to land on a parallel runway.

2936A
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I "e Safety Board believes that a separate instrument approach chart is needed for
the 33 airport runways that utilize the sidestep maneuver In the United States. In
addition, we believe there is a need to publish more information on sidestep maneuver
procedowres.

Accordingly, the Safety Board recommends that the Federal Aviation
Administration:

Revise FAA Handbook 8260.19 to require that separate
standardized instrument approach charts be published for all
airport approaches that require a sidestep maneuver. These charts
should clearly indicate the airport approach plan view, the profile
view, and the landing minima required. (Class 11, Priority Action)
(A-$0-59)

Publish an Advisory Circular, or amend an existing Advisory
Circular, to disseminate information on the sidestep maneuver
procedures, terminal ATC communication procedures, radar
separation and equipment requirements, and landing minima
applicable to the use of the sidestep maneuver by American air
carriers at both domestic and foreign airports. (Class I, Urgent
Action) (A-80-60)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

SBy: James B. King
Chairman
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JNational Transportation Safety Board

X L Washington,. DC 20594

Office of the Chairman
December 19,. 19M0

Honorable Langhorne M. Bond

Administrator

rederal Aviation Administration

Washington, D.C. 20591

Dear "r. Bond:

Reference is made to your letter of October 17, 1980, responding to

National -ransportation Safety Board Safety Recommendations A-80-61

through 63 issued July 21, 1980. These recommendations stemmed from our

investigation of a Beech B95 fire accident at Tulsa, Oklahoma, on

April 8, *Q$q, and a Beech B58 fire accident at Casper, Wyoming, on

May 16, 1980.

Both accidents occurred on the ground while the engines were being

started, causing fire and explosions in the wing areas. Investigation

revealed that in both cases the fuel vent lines were disconnected at the

B-nut fittings inside the wings. Inspection of another Beech 95 revealed

that the vent line was disconnected at a B-nut fitting. Our concern

that these unsafe conditions could lead to fire in flight led to the

recommendations regarding Airworthiness Directive (AD) 78-05-06 and

Beech Aircraft Corporation Service Instruction No. 0895.

In A-80-61, we asked the Federal Aviation Administration (FAA) to

require a one-time inspection of those aircraft that have been inspected

in accordance with the requirements of AD 78-05-06 to ensure the integrity

of the fuel vent system. In A-80-62, we recommended that the FAA immedi-

ately amend AD 78-05-06 to include a procedure that will assure vent

system integrity following the inspection required by the AD. We note

that the FAA intends to fulfill the intent of these two recommendations

by issuing a -aintenance alert advising mechanics who are responsible

for compliance with AD 78-05-06 to use caution and follow the instructions

set forth in the AD. We have examined the wording of the proposed alert

and iuelieve that this alternative action when implemented will fulfill

the intent of thqse two recommendations, which we have classified in an

"Open--Acceptable Alternate Action" status.

i1
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In A-80-63, we asked the FAA to require the Beech Aircraft Corpo-

ration to amend Service Instruction No. 0895 to advise all operators of
Model B58 and Model B95 airplanes of the possible unsafe condition and

to specify a procedure which will assure that the vent system integrity
is restored following fuel tank inspection. In view of the FAA's

assurance that AD 78-05-06 satisfies the intent of this recommendation

and that there is no need for the Beech Aircraft Corporation to amend
Service Instruction No. 0895, we are classifying A-80-63 "Closed--
Reconsidered.

Sincerely yours,

J mes B. Ki

C airman

12
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

OFF ICE O
October 17, 1980 THEi ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-61 through
-63 issued by the Board on July 21, 1980. These recommendations
resulted from the Board's investigation of two similar accidents which
involved explosion and fire in an aircraft wing during engine start.
Both occurred in similar Beech airplanes, a Model B58 and a Model B95.

A-80-61.

Require a one-time inspection of those aircraft that have been
inspected in accordance with the requirements of Airworthiness
Directive 78-05-06, to'ensure the integrity of the fuel vent system.

A-80-62.

Amend immediately Airworthiness Directive 78-05-06 to include a
procedure that will assure vent system integrity following the
Inspection required by the Airworthiness Directive.

Comment.

We do not believe an Airworthiness Directive (AD) for a one-time
maintenance inspection is necessary to assure that a mechanic has
adequately completed an inspection that is already required by an AD.
AD 78-05-06 does not relate to the integrity of the vent system, and

any vent system integrity check would be a maintenance inspection item.
Assuming the mechanic complies with the procedures set forth in the AD,
there should be no problems with the repair procedures as outlined.
However, since vent lines may have been improperly disconnected in
demonstrating compliance with AD 78-05-06, we intend to issue the

13
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following maintenance alert advising mechanics who are responsible for
compliance with AD 78-05-06 to use caution and follow instructions as
set forth in the AD:

GOODYEAR AEROSPACE CORPORATION

Fuel Cells, BTC-39 series construction type.

AD 78-05-06 requires inspections of those fuel cells to determine
integrity. There is evidence that some maintenance facilities
accomplishing this AD may have improperly disconnected vent lines
within the wings and failed to reconnect them. This of course can
easily lead to fuel leakage within the wings and potential
hazards. Maintenance facilities are urged to assure the integrity
and continuity of all fuel systems at any time work on inspections
are performed. They may wish to reevaluate their procedures on
any aircraft on which they have accomplished this AD.

A-80-63.

Require that the Beech Aircraft Corporation amend Service Instruction
No. 0895 to advise all operators of these airplanes of the possible
unsafe condition, and to specify a procedure which will assure that the
vent system integrity is restored following fuel tank inspection.

Comment:

The Beech Service Instruction referenced in Recommendation A-80-63 was
issued by Beech at our request and incorporated in the AD as an
alternate means of compliance. The FAA does not have the authority to
require the Beech Aircraft Corporation to amend their Service
Instructions. Of course, if a safety hazard is determined to arise out
of compliance with a manufacturer's Service Instructions, we will issue
an Airworthiness Directive. However, we see no need for the Beech
Aircraft Corporation to amend Service Instruction No. 0895 to specify a
procedure which will assure that the vent system integrity is restored
following fuel tank inspection. In FMA AD 78-05-06 we state ". . * re-
connect fuel cell and fuel system, and access covers, and functionally
pressure check fuel system in accordance with aircraft manufacturer's
service data or item (c) . . . . .. We feel this statement satisfies
the Board's recommendation.

FMA considers action on Safety ecommendations A-80-61 through -63
completed.

Since y

nhreBond
Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: July 21, 19L

---------------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECO1ENDAT ION(S)
Federal Aviation Administration
Washington, D.C. 20591 A-80-61 through -63

-------------------------------------

The National Transportation Safety Board has recently investigated two similar
accidents which involved explosion and fire in an aircraft wing during engine start.
Both occurred in similar Beech airplanes, a Model B58 and a Model B95. Although both
occurred on the ground and no injuries resulted, the Board has determined that the
unsafe condition which caused the fires could lead to fire in flight.

Our investigations of the April 8, 1980, Beecheraft 95 fire at Tulsa, Oklahoma,
and the May 16, 1980, Beecheraft B58 fire at Casper, Wyoming, revealed that in both
cases the fuel vent lines were disconnected at B-nut fittings inside the wings.

When the fuel tank is full and the fuel expands, the pressure relief valve allows
the expanded fuel and vapors to be expelled overboard through the vent line. When the
vent line is disconnected, the fuel will be vented into the interior of the wing and flow
inboard toward the engine nacelle because of the wing dihedral. When the fuel reaches
the nacelle, it can be ignited by hot engine parts or engine exhaust. Our investigations
confirmed that both fires began in this manner. In addition, one other Beechcraft
Model 95 was inspected and found to have the vent line disconnected at a B-nut fitting.

On all three aircraft, the fuel tank inspection and leak test required by
Airworthiness Directive 78-05-06 had been accomplished a few days before the
discovery of the disconnected vent lines. The airworthiness directive requires that the
inspection be accomplished in accordance with the manufacturer's instructions. For
these aircraft the appropriate document is Beecheraft Service Instruction No. 0895,
Revision 1. This Service Instruction states: "plug all pressure relief vents (if equipped)
and recessed vents. ... " The method of plugging these vents is left to the discretion
of the person conducting the inspection. It appears that, rather than plugging the vent
outlets, the vent lines are being disconnected and fitted with plugs. In the cases cited
here it appears the plugs were removed but the vent lines were not properly
reconnected. The service instruction procedure does not have specific steps for
restoring the system to its original configuration.

15 3004



Since the inspection applies to many aircraft, the Safety Board is concerned that
the unsafe condition described above could exist in other aircraft and that the condition
may recur after future inspections. Therefore, the Safety Board recommends that the
Federal Aviation Administration:

Require a bne-time inspection of those aircraft that have been inspected in
accordance with the requirements of Airworthiness Directive 78-05-06, to
ensure the integrity of the fuel vent system. (Class I, Urgent Action)
(A-80-61)

Amend immediately Airworthiness Directive 78-05-06 to include a procedure
which will assure vent system integrity following the inspection required by
the airworthiness directive. (Class HI, Priority Action) (A-80-62)

Require that the Beech Aircraft Corporation amend Service Instruction No.
0895 to advise all operators of these airplanes of the possible unsafe condition,
and to specify a procedure which will assure that the vent system integrity is
restored following fuel tank inspection. (Class H, Priority Action) (A-80-63)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDM ,and BURSLEY,
Members, concurred in these recommendations.
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DEPARTMENT OF TRANSPORTATION
FrDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

November 6, 1980 44 ~~
THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This Is In response to NTSB Safety Recommendations, relating to Commuter
Airline operations, issued by the Board on August 8, 1980. These
recommendations resulted from the Board's special investigation of the
commuter Industry and the elements which affect commuter airline safety.
The objectives of these recommendations, for the most part, were within
the scope of existing FAA programs.

As a result of its study. the National Transportation Safety Board
reiterated five previously issued recommendations to the Federal
Aviation Administration. The Board had been earlier advised of actions
underway with respect to these recommendations. Many of these actions
vere developed as the result of the implementation and the issuance of
amendments to Part 135 of the FAR's published at various times during
calendar year 1980, or as the resolution of Issues or concerns discussed
during the FAA's First Commuter Air Carrier Safety Symposium held
January 16 and 17, 1980. The adequacy of these actions, and other
regional programs directed to commuter safety, will again be addressed
at the second symposium to be held January 16 and 17, 1981. The current
status of these actions is as follows:

A-79-80. Require that pilots involved in 14 CFR 135 operations be
thoroughily trained on the performance capabilities and handling quali-
ties of aircraft when loaded to their maximum certificated gross weight
or to the limits of their c.g. envelope, or both.

Comment. As stated in our letter to the NTSB dated August 27, 1980,
regulatory action was deemed appropriate, and, in fact, has been
accomplished by the issuance of new FAR Section 135.244, Operating
Experience, effective March 1, 1980. We believe the addition of this
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requirement will further ensure that pilots involved in commuter
operations are adequately trained in all pertinent operational areas,
one of which includes aircraft handling characteristics at maximum
takeoff gross weights. The FAA considers action on Safety
Recommendation A-79-80 completed.

A-79-81. Expedite rulemaking which would make the flight time and duty
time limitations, and rest requirements for commuter air carriers the
same as those specified for domestic air crewuembers under 14 CFR 121.

Comment. Work on this project is continuing. A supplemental notice of
proposed rule making was issued on August 11, 1980, (Notice No. 78-3B,
copy enclosed). This supplemental notice proposes to revise the flight
and duty time limitations and rest requirements for flight crewmembers
utilized by domestic, flag, and supplemental air carriers, commercial
operators, and air taxi operators. This supplemental notice is based
upon two notices of proposed rule making issued in 1977 and 1978 as part
of the FAA's Regulatory Review Program.

Preliminary FAA analysis of the comments received on the earlier notices
(and specifically Notice 78-3) indicated the need for intensive review
and additional conceptual development before that rulemaking action
could proceed. Consequently, in view of the conceptual similarity
between the flight and duty time limitations proposed in Part 135 and
the proposal in Notice 78-3, when the agency issued the amendments to
Part 135, it was decided to defer changing the flight and duty time
limitations in Part 135 until they could be given further consideration.
Accordingly, this supplemental notice proposes changes to both Part 121
and Part 135 and includes a discussion of comments received in response
to Notices 78-3 and 77-17 pertaining to flight and duty time
limitations.

A-78-27. Develop, in cooperation with industry, flight recorder
standards (FDR/CVR) for complex aircraft which are predicated upon
intended aircraft usage.

Comment. We recently updated the status of this safety recommendation
in our letter of July 29, 1980. To reiterate our remarks, during August
1979 FAA received a proposed standard for a composite cockpit voice
recorder/flight data recorder (CVR/FDR) from one of the major manu-
facturers of both CVR's and PDR's. Working with this proposed standard
and other sample standards as a base, FAA has developed a proposed draft
standard for a composite CVR/FDR. A new public procedure to expedite
the issuance of standards for specified materials, parts, processes, and
appliances used on civil aircraft was issued by FAA on June 2, 1980.
with September 9 as its effective date (copy enclosed). FAA will
publish its proposed standard for a composite CVR/FDR under this new
procedure. A copy of the latest draft of the CVR/FDR and a copy of
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draft of the CVR/FDR Standard and a copy of the new TSO procedures are
enclosed. As a result of a recent NTSB recommendation, FAA is
requesting SAE to develop the standard from our draft material.

A-78-28. Draft specifications and fund research and development for a
low cost FDR, CVR, and composite recorder which can be used on complex
general aviation aircraft. Establish guidelines for these recorders,
such as maximum cost, compatible with the cost of the airplane on which
they will be installed and with the use for which the airplane is
intended.

Comment. The status of this recommendation was also updated in our
letter of July 29, 1980. Although initially the FAA had planned to
establish a regulatory project to develop an Advance Notice of Proposed
Rule Making (ANPRM) f or Identification of appropriate standards, further
review of the matter indicated that this regulatory procedure was not
necessary. Research and development previously accomplished by the U.S.
Army and by NASA was already being incorporated by several equipment
manufacturers in their own development plans.

A-78-29. In the interim, amend 14 CFR to require that no operation
(except for maintenance ferry flights) may be conducted with turbine-
powered aircraft certificated to carry six passengers or more, which
require two pilots by their certificate, without an operable CVR capable
of retaining at least 10 minutes of intracockpit conversation when power
is interrupted. Such requirements can be met with available equipment
to facilitate rapid implementation of this requirement.

Comment. We also updated the status of this recommendation in our
July 29, 1980, letter as follows: "In partial fulfillment of this
recommendation, 14 CFR 135 was amended, as published October 10, 1978,
In Vol. 43 FR 46742, to require under Section 135.151 (copy enclosed)
that no person may operate a turbojet airplane having a passenger
seating conriguration, excluding any pilot seat, of 10 seats or more,
unless it is equipped with an approved cockpit voice recorder.

'In further fulfillment of this recommendation, the FAA currently is
drafting an NPRM which would require under Part 91, General Operating
and Flight Rules, several additional equipment items, including a CVR on
all multiengine turbojet airplanes. This would expand the coverage
under Section 135.151 since there would be no minimum seating
requirement specified." TheYFM will continue to keep the Board advised
of progress relating to these recommendations.

In addition to reiterating these five recommendations, the Board made
twelve additional recommendations. The Board was previously advised
that the FAA had initiated or completed actions which satisfied the
intent of several of these safety recommendations.
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A-80-64. Establish a separate classification of commuter airline
inspectors to conduct commuter airline surveillance.

Comment. A separate classification was established within the FAA
GS-1825 classification guide well In advance of the Issuance of this
recommendation. This classification for Principal Aviation Safety
Inspectors emphasizes experience requirements for the certification and
surveillance of commuter airlines. This guide Is currently being used
in the job classification of these inspectors. (A copy of the
applicable announcements are enclosed.) We consider action on Safety
Recommendation A-80-64 completed.

A-80-65. Provide specialized training for Inspectors assigned to
commuter airlines to insure that inspectors are qualified in the
equipment operated and are knowledgeable regarding commuter airline
operations.

Comment. The FAA agrees with this recommendation and has initiated
additional training courses for this purpose. Specialized training is
being provided for inspectors assigned to commuter airlines at the Mike
Monroney Aeronautical Center at Oklahoma City. Course 21618, Air
Carrier Airworthiness Indoctrination (ACAI), is for general aviation
inspectors and is made up of selected subjects from the air carrier
inspectors indoctrination course. It was initiated in FY-79 in response
to revised Part 135. Eighty inspectors completed this course in
FY-79/80 and 16 Inspectors are scheduled for FY-81. The second,
Course 21828, Air Taxi Certification and Surveillance, covers certifi-
cation requirements, operating rules, aircraft, equipment, policies, and
procedures. This course was developed for airworthiness inspectors
assigned to commuter airlines. In FY-79/80, the FAA trained 48
inspectors In Course 21828 and 36 inspectors are scheduled for FY-81.
There are two courses for operational inspectors: Course 22100, Air Taxi
Operations Certification and Inspection; and Course 21617, Air Carrier
MIDI Indoctrination. One hundred and seventy inspectors completed
Course 22100 in Y-79/80 and 40 inspectors completed Course 21617 in
FY-80 (the first year that this course was offered). For FY-.81,
Course 22100 has 70 inspectors scheduled for attendance and Course 21617
has 36 inspectors scheduled. With regard to flight training and
qualifications, a continuing effort to being made to qualify all
commuter inspectors in at least one turboprop aircraft and, where
applicable, specific turbojet aircraft under their surveillance. This
should be viewed as a continuing program due to such factors as manpower.
and fiscal restraints and personnel turnover. The FAA considers action
on Safety Recommendation A-80-65 completed.

A-80-66. Allocate GADO resources to insure that all commuter surveil-
lance and general aviation requirements can be accomplished.

Comment. 127 Flight Standards Aviation Safety Inspector positions were
allocated for the FY 1981 budget appropriation. Due to a pressing
need, 50 of these positions were advanced to the FY 1980 budget, and
these positions have all been filled. The additional 77 positions will
be filled during FY 1981. All of the 127 positions are dedicated to
commuter/air taxi certification and surveillance activities. The FAA
considers action on Safety Recommendation A-80-66 completed.
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A-80-67. Establish a procedure for distributing surveillance of
commuter airline maintenance evenly during all periods when maintenance
is performed.

Comment. The FAA is in agreement with the intent of this recommendation
and we believe it will be satisfied by events in progress. Work assign-
ments for inspectors is a function of district office supervision, which
provides the greatest flexibility for effective utilization of those
personnel. The headquarters and regional offices periodically emphasize
the need for specific surveillance by notices, such as N 8000.198,
Increased Surveillance for Operator Under New Part 135 (copy enclosed).

Inspector personnel assigned to commuters have borne a time-consuming
workload in the recertification of those operators under the new
Part 135. With this workload behind us and hiring of new inspectors for
commuter assignments now in progress, coupled with the commuter-oriented
inspector programs, sufficient inspector manpower should be provided to
accommodate scheduling off-hour surveillance of commuter maintenance
activities. We will keep the Board advised of the results of our efforts_
in this regard.

A-80-68. Require that only actual passenger weights be used in weight
and balance computations for reciprocative engine aircraft used in
Part 135 flights which are certificated for nine or less passengers.

Comment. This was accomplished on an interim basis by internal notices
culminating April 1, 1980. Final implementation of this recommendation
is by Advisory Circular, AC 120-27A, Weight and Balance Control, issued
May 14, 1980, and by Internal instructions to FAA airworthiness inspec-
tors, which are under development. The thrust of FAA's efforts in this
area is to cause the certificate holders to develop suitable weight and
balance control systems that can be easily managed by pilots or other
personnel responsible for loading, In accordance with methods and pro-
cedures provided by the respective certificate holder. The FAA considers
action on Safety Recommendation A-80-68 completed. .
A-80-69. Amend 14 CdR 135.243 to require a minimum number of multiengine
flight hours for a pilot-in-command of a multiengine commuter airline
flight.

Comment. In February 1980, new Section 135.244, commuter pilot-in-
command operating experience requirements, was issued, which contained
standards for pilots prior to designation as pilot-in-command on commuter
passenger-carrying operations. These requirements established increased
operating experience levels by make and model for both single and
multiengine aircraft. This experience, which varies depending on whether
the aircraft is piston or turbine powered, must be acquired under the
supervision of a check airman employed by the certificate holder in
passenger-carrying operations. The intent of this rule is to upgrade
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pilot experience to adhere to a higher level of safety. A copy of this
new section is enclosed for your review. Also, it should be stressed
that this new section specifies requirements in addition to those in
Section 135.243, which require all pilots serving in commuter operations
to hold art airline transport pilot certificate. This requirement In
Itself, in our judgment, contributes appreciably to pilot-in-comand
experience, especially when complemented by the provisions of new
Section 135.244. Finally, we believe the increased training program
requirements contained in Subpart H of Part 135 are also a positive
factor. In this regard, the operating experience under Sections 135.244
must be acquired only after satisfactory completion of the appropriate
ground and flight training for the aircraft and crewmember position.
Approval provisions for the operating experience must be scheduled in
the operatoe~s training program. We consider action on Safety
Recommendation A-80-69 completed. *, -

A-80-70. Amend 14 CFR Subpart B to require that dispatch and flight
operations duties are supervised by personnel trained In those
functions.

Comment. Due to the relative size and scope of Part 135 commuter
operations, we do not, at this time, believe there is a need for a.
f light dispatcher as indicated in Part 121 operations. We will, of
course, continue to monitor this situation for possible changes in
future operations. With regard to flight operating personnel
qualifications and training, we believe the current regulations are
adequate. The qualification requirements for supervisory personnel are
adequate to achieve the intended level of safety. Section 135.37,
Management Personnel Required, requires a qualified director of
operations, chief pilot, and director of maintenance. Section 135.39
specifies the qualifications that persons occupying these positions must
possess. Also, Section 135.77, Responsibility for Operational Control,
requires each certificate holder to list in his operating manual the
came and title of each person authorized to exercise operational control.
Accordingly, the FAA intends to take no further steps in this area at
this time, and we consider action on Safety Recommendation A-80-70
completed.

A-80-71. Amend CFR 135.185 to require that aircraft empty weight, and
that center of gravity be determined more frequently.

Comment. The FAA agrees with the Intent of this proposal as It regards
the importance of aircraft empty weight, operating weight, and corres-
ponding centers of gravity (c.g.). However, we believe a well developed
cumulative weight control system Is the primary means of controlling
operating weight and c.g. This system continuously updates operating
weights and c.g.'s (or other aircraft weight references) to account for
changes to the aircraft, Its -equipment, or standard passenger provisions
such as stewardess supplies. Periodic reweighing of aircraft under
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approved programs serves to confirm the cumulative weight control system.
Section 185 provides for the use of approved weight and balance control
systems for multiengine aircraft which includes cumulative weight
control. These programs include periodic reweighing requirements for
aircraft controlled on a fleet basis, as vell as aircraft handled
individually. In the case of aircraft fleets, aircraft within each
fleet are weighed on a sampling basis to confirm the fleet weight ad
e.g. Therefore, reweighing periodically is imposed on the fleet rather
than on individual aircraft.

Advisory Circular 120-27h, Weight and Balance Control, was issued
May 18. This circular consolidates previous advisory circulars for air
taxis and large air carriers, and includes cumulative weight control
procedures as well as aircraft reweigh periods. The superseded advisory
circular for air taxis did not include a periodic reweigh period. We do
not believe further steps in this area are appropriate at this time and,
accordingly, the FAA considers action on Safety Recommendation A-80-71
completed.

A-80-72. Evaluate and revise as appropriate the criteria for the
authorization of single-pilot IFR operations for commuter airlines.

Comment. The FAA concurs with Safety Recommendation A-80-72.
Section 135.105 was amended, effective March 1, 1980, to require that,
prior to authorizing single pilot IFR operations, the pilot-in-command
must have previously logged 100 pilot-in-command hours in the make and
model aircraft to be flown. This increased pilot experience require-
ment would ensure that the pilot has aircraft familiarity and
proficiency sufficient to adequately cope with IFR operational problems
and to handle inflight emergencies. We consider action on Safety
Recommendation A-80-72 completed.

A-80-73. Expand the ADAP program to support the development of
commuter-served airports. -..

Comment. In 1976, Amendments to the Airport and Airway Development Act
of 1970 defined commuter airports for the first time and provided 4
specific funding for their development. In the administration of the
Airport Development Aid Program (ADAP), the FAA, through use of an
authorized discretionary fund, has consistently granted more for
commuter airport development annually than the $15 million identified
in the Act for use at commuter locations (FY 1976, $19.9M; FY 1977, -
$23.9M; FT 1978, $19-9M; FY 1979, $30.7M; and FY 1980, $21.6M).

The Administration's legislative proposal to continue an airport grant
program beyond the September 30, 1980, expiration of the ADAP was
developed to provide a single fund for development of all commercial
service (including commuter) airports. This will allow greater emphasis
to be placed on improvement of commuter airports in the post-1980
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program. The latest House and Senate legislative proposals require
administration of the facilities and equipment and airport development
programs in a manner to maximize the use of safety facilities with
highest priority for commercial service airports. This includes, but is
not limited to, Installation, operation, and maintenance of precision
approach systems for each primary runway; grooving or friction treatment
of all primary and secondary runways; nonprecision approaches for
secondary runways; and electronic or visual vertical guidance on all
runways.

We believe the FAA's ADAP program has been administered to support the
development of commuter-served airports, and that future programs.
though subject to legislative approval, have also been designed to
support commuter airports, and, accordingly, no further action is
presently intended. The FAA, therefore, considers action on Safety
Recommendation A-80--73 completed.

A-80-74. Revise the qualifying criteria to insure that a larger
percentage of commuter-served airports are equipped with instrument
landing systems.

Comment. An extensive evaluation of the instrument landing system
(ILS) qualifying criteria was initiated. This evaluation includes a
reassessment of the benefits derived from ant ILS by all categories of
aviation, including trunkl carriers, commuter carriers, air taxi
carriers, general aviation, and military. Completion of this evaluation
is anticipated in the near future. We will advise the Board of the
results of this evaluation as soon as they are available.

A-80-75. Insure, to the extent possible, that airports which are served
by commuter airlines are equipped with an instrument approach facility.-

Comment. In February 1980 the FAA initiated an indepth analysis of al
airports served by commuter airlines in the continental U.S. and Hawaii
which found that 64 percent have a commissioned or programmed instrument
landing system (ILS). Commuter needs at the remaining commuter-served
airports are being investigated. Recommendations regarding the
Installation of ILSs at specific airports are anticipated in the near
future and will be made available to the Board when available.

In summary, the FAA considers action completed on Safety Recommenda-
tions A-80-64, -65, -66, and -68 through -73. We Intend to provide
further response to the Board on Recommendations A-80-67, -74, and -75.

ncer

gho ne Bond
Administrator
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PFPAPTMENT OF TRANSPORTATION
fEDERAL AVIATION ADM;N!STRATION

WASHINGTON, DC. 20591

A!gust 27, 1980 .- ,7

The Honorable James B. King oFFcC OF

CUair~an, National Transportation mcE AOMINISTRkAOR

Safety Board
800 Independence Avenue, SU.

v.shington, D.C. 20594

Dear Mr. Chairman:

This is in response to your letter of July 9 and supplements our

letter of January 15 to NTSB Safety Recommendations A-79-80 and 81.

A-79-80. Require that pilots involved in 14 CFR 135 operations be.

th7roughly trained on the performance capabilities and handling quali-

ties of aircraft when loaded to their maximum certificated gross weight

or to the limits of their c.g. envelope, or both.

t-ornnent. An amendment to 14 CFR Part 135, Amendment No. 135-3, issued

,snu~iry 30 requiring additional operating experience for commuter

v'icts-in-comniand, was effective March 1. A notice providing specific

f ight testing standard for Part 135 pilots was issued on January 14

a-d should result in pilots being more knowledgeable about their

aircraft ancl its limitations. Copies of both are enclosed.

The revised Part 135 provides training in weight and balance, runway

imitations for takeoff and landing, aircraft performance data, and

)perating limitations during initial, transition, and upgrade ground

*:raining for pilots. In April 1979, increased Part 135 surveillance

requirements were initiated which involved additional en route inspec-

t.ons and other FAA emphasis items. Crewmembers demonstrated their

&c-owledge of weight and balance procedures and aircraft performance as

part of the surveillance. 9
In the transmittal letter of October 17, 1979, the NTSB stated it would

be impractical to accomplish flight training in an aircraft loaded to

gross weight or at c.g. limits, but that pilots should nevertheless be

thoroughly familiar with performance at maximum certificated gross

takeoff weight and have twaining under conditions at or near gross

weight, etc.

The revised training and testing requirements and the exposure to vari-

ous weight and loading conditions that the pilot will receive during

the acquisition of operating experience now required in

Amendment No. 135, will provide the needed additional familiarization

and knowledge of aircraft performance deficiencies. We believe these

actions fulfill the intent of Safety Recommendation A-79-80.
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A-79-81. Expedite rulemaking which would make the flight time and duty
time limitations and rest requirements for commuter air carriers the

same as those specified for domestic air carrier crewmembers under
14 CFR 121.

Comment. On August 4, 1980, the FAA issued a supplemental Notice of
Proposed Rule Making (NPRM) No. 78-3B, Docket No. 17669, to revise the

flight and duty time limitations and rest requirements for flight
crewmembers utilized by domestic, flag, and supplemental air carriers,
commercial operators, and air taxi operators. I am enclosing a copy of
the NPRM for the Board's review and records.

Since lyo

angh mne Bond
Administrator

3 Enclosures

I
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National Transportation
~ Safety Board

Washlnqtor D C 20fi94

Char July 9, 1980

Honorable Langhorne Bond
Administrator
Federal Aviation Administration
Wfashington, D.C. 20591

Dear Mr. Bond:

Reference is made to the National Transportation Safety Board
Safety Recommendations A-79-80 and A-.79--81 issued October 17, 1979.
These recommendations, which steimmed from the Safety Board's investi-
gation of several commuter air carrier accidents, pertained to:

1. Pilots' handling of aircraft loaded
to maximum gross weight.

2. Flight and duty time limitations for operations

under FAR Part 135.

The Federal Aviation Administration' s response of January 15, 1980,
indicated actions were in progress to resolve these recommendations. To
better evaluate their progress and update the public docket, we would
appreciate a further report of actions taken.

Sincerely yours,j

James B. King
Chairman
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ANSp National Transportation
Safety Board

4,1-1 o;99 Washinglo D C 2 50§94

Ofl c.e of Febriiary 7, 1080
Cna ,-an

Honorable Langhorne M. Bond
Administrator

Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of January 15, 1980, responding to the

National Transportation Safety Board's Safety Recomme-ndations A-79-80

and 81. Our comments to your response are as follows:

A-79-80. The Safety Board is pleased to note that the Federal Aviation

Administration (FAA) is proposing regulatory action to upgrade the

operating experience and testing standards of Part 135 pilots. Pending

the revision of the rules, A-79-80 is classified in an "OPEN--ACCEPTABLE

AC1ION" status.

A-79-81. It is also noted that the FAA will shortly issue Notice No.
78-3B to provide identical flight and duty time limitations for Parts

135 and 121 operations. Pending regulatory action, A-78-81 is also
being maintained in an "OPEN--ACCEPTABLE ACTION" status.

Sincerely yours,
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DEPARTMENT OF TRANSPORTATION
I-EDEPL AVATION ADMUNSTRATION

WASHIN~GTON, [.C. 20590
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: October 17, 1979

-------------------------------
Forwarded to:

Honorable Langhorne H. Bond
Administrator SAFETY RECOMMENDAT ION(S)
Federal Aviation Administration
Washington, D.C. 20591 A-79-80 and -81

-----------------------------

The air taxi industry, particularly the commuter air carrier segment,
has enjoyed tremendous growth in recent years. U.S. commuter airlines
have gained an average of 10 percent more passengers and 30 percent more
freight each year since 1970. Commuter air carrier revenue passenger
miles have increased from 750,048,000 in 1975 to 1,145,000,000 in 1978.
The FAA has forecast a 116 percent increase in commuter passenger
enplanements between fiscal 1978 and 1989. This forecast growth of the
air taxi industry has prompted aircraft manufacturers to produce new and
larger aircraft.

However, this expansion has been accompanied by a corresponding
rise in commuter air carrier accident fatalities. For example, in the
first 7 months of 1975 there were 27 commuter air carrier accidents
which included 9 fatal accidents and 24 fatalities. During the first 7
months of 1979 there have been 27 commuter air carrier accidents including
10 fatal accidents and 48 fatalities.

In the past 2 years, the National Transportation Safety Board has
investigated numerous commuter accidents in which the aircraft was at or
above its maximum certificated gross weighit or at or beyond its center
of gravity (c.g.) envelope, or both 1/. In all of these accidents,
pilots were confronted with the two-fold problem of unfavorable weight
and balance and mechanical malfunction. Safety Board investigations of

1/ Aircraft Accident Report: Rocky Mountain Airways, DHC-6, Cheyenne,
Wyoming, February 27, 1979. (NTSB-AAR-79-10)
Aircraft Accident Report: Columbia Pacific Airlines, Beech 99,
Richland, Washington, February 10, 1979. (NTSB-AAR-78-15)
Aircraft Accident Report: Antilles Air Boats, G-21A, St. Thomas,
Virgin Islands, April 5, 1978. (NTSB-AAR-79-9)

2613-C
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these accidents also revealed that the pilots had received no flight or
ground training on the performance capabilities and handling qualities
of the aircraft when loaded to its maximum certificated gross weight or
at the limits of its e.g. envelope.

On March 1, 1979, a commuter air carrier flight, a Beech Model 70,
Excalibur conversion, crashed during takeoff at the Gulfport-Biloxi
Regional Airport, Gulfport, Mississippi. The investigation revealed
that the aircraft was over its maximum certificated gross weight, and
out of its c.g. envelope. It also revealed uncorrected maintenance
discrepancies, that the ADF and wing flaps were inoperative, and that
the starter Interrupt system had been bypassed. Further, it revealed
that aircraft dispatch operations were hurried and that, in particular,
data for weight and balance computations were carelessly compiled.
Moreover, the pilot had received no training on the performance capabilities
and handling qualities of the aircraft under high gross weight conditions.
The accident illustrates a typical result of poor operational practices
and Incomplete training. The pilot had flown the aircraft earlier that
day at its maximum weight for the first time even though it was on a
regularly scheduled, unsupervised passenger flight.

Safety Board investigative experience has disclosed also that air
taxi/coummuter flights are often conducted at high gross weights. Many
of the aircraft used by these operators exhibit flight characteristics
and handling qualities at high gross weights that are markedly different
from those exhibited at lower gross weight.

While it may be impractical to accomplish flight training in aircraft
loaded to the maximum gross weight or at the limits of the c.g. envelope,
all pilots should be thoroughly familiar with the performance deficiencies
which could be produced by such conditions and have trainint under
conditions approaching these limits. Such performance deficiencies may
include an increase in takeoff speed, a longer takeoff roll, a reduction
in the rate and angle of climb, and a higher stall speed. These deficiencies
may be compounded further by an aircraft malfunction, such as an engine
failure. Training regarding these factors would have alerted the pilot
In the Gulfport accident to the importance of proper weight and balance
for safe flight and he might have required accurate computations to be
made.

The Safety Board is aware that the Federal Aviation Administration
Is currently evaluating comments on NPRM 78-3, "Flight Crewmember Flight
and Duty Time Limitations and Rest Requirements," as they apply to 14
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CF1 121 operations. However, recent commuter air carrier accidents have
given added urgency to the need to revise the crew duty time, flight
time, and rest period regulations contained in 14 CFR 135 2/.

The Safety Board believes that the expansion of 14 CFR 135 operations,
and particularly commuter air carrier operations, to more closely
approxmate those of air carriers certificated under 14 CYR 121, should
be accompanied by measures to assure a comparable level ot safety.
Differences in the types of operational activities usually conducted by
a commuter air carrier pilot are other factors which support a need for
such changes. Commuter air carrier flights are usually short, and
during a long-duty day a pilot can be required to make numerous approaches
and landings, an' numerous instrument approaches -- often conducted as
single pilot IFR operations. The cotmuter air carrier pilot may be
required to perform collateral duties such as baggage handling and
aircraft refueling. These factors can all contribute to pilot fatigue,
with a possible resultant deterioration of basic flying skills and
Judgment.

Therefore, the National Transportation Safety Board recommends that
the Federal Aviation Administration,

Require that pilots involved in 14 CFR 135 operations be
thoroughly trained on the performance capabilities and
handling qualities of aircraft when loaded to their
maximum certificated gross weight or to the limits of
their c.g. envelope, or both. (Class-Il, Priority Action)
(A-79-80)

Expedite rulemaking which would make the flight time
and duty time limitations, and rest requirements for
commuter air carriers the same as those specified for
domestic air carrier crewmembers under 14 CFR 121.
(Class-II, Priority Action) (A-79-81)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, BURSLEY, and GOLM
Members, concurred in these recommendations.

y: James B. n
Cairm

zr Alrefarr Accident Report: Universal Airway , Beech 7 ,Gulfpor

Mississippi, March 1, 1979. (NTSB- 6)
Aircraft Accident Report: Columbia Pacific Airlines, Beech 99,
ichliand, Washington, February 10, 1978. (NTSB-AA-78-15)

Air New England, DHC-6, Yarmouthport, Massachusetts,
June 17, 1979. (Currently under investigation)
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DEi'ARTMENT OF TRANSPORTATION
F:DERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

July 29, 1980

OfICt orThe Honorable James B. King TE AOMINISTATOR

Chairman, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Oiairman:

In response to your request of May 1, 1980, to formalize earlier
staff communications regarding Federal Aviation Administration (FAA)
actions related to NTSB Safety Recommendations A-78-27 through 29, we
submit the following update for the Board's information and the
public docket.

A-78-27. Develop, in cooperation with industry, flight recorder
standards (FDR/CVR) for complex aircraft which are predicated upon
intended aircraft usage.

Comment. During August 1979 FAA received a proposed standard for a
composite cockpit voice recorder/flight data recorder (CVR/FDR) from
one of the major manufacturers of both CVRs and FDRs. Working with
this proposed standard and other example standards as a base, FAA has
developed a proposed draft standard for a composite CVR/FDR.

A new public procedure to expedite the issuance of standards for
specified materials, parts, processes, and appliances used on civil
aircraft was issued by FAA on June 2, 1980, with September 9 as its
effective date (copy enclosed). FAA will publish its proposed
standard for a composite CVR/FDR under this new procedure. A copy of fI
the latest draft of the CVR/FDR Standard and a copy of the new TSO
procedures are enclosed.

A-78-28. Draft Specifications and fund research and development for
a low cost FDR, CVR, and composite recorder which can be used on
complex general aviation aircraft. Establish guidelines for these
recorders, such as maximum cost, compatible with the cost of the
airplane on which they will be installed and with the use for which
the airplane is Intended.

Comment. Although initially the FAA had planned to establish a
regulatory project to develop an Advance Notice of Proposed Rule
Making (ANPRM) for identification of appropriate standards, further
review of the matter indicated that this regulatory procedure was not
necessary. Research and development previously accomplished by the
U.S. Army and by NASA was already being incorporated by several
equipment manufacturers in their own development plans.



A-78-29. In the interim, amend 14 CFR to require that no operation
(except for maintenance ferry flights) may be conducted with turbine-
powered aircraft certificated to carry six passengers or more, which
require two pilots by their certific.ate, without an operable CVR
capable of retaining at least 10 minutes of intracockpit conversation
when power is interrupted. Such requirements can be met with
available equipment to facilitate rapid implementation of this
requirement.

Comment. In partial fulfillment of this recommendation, 14 CFR 135
was amended, as published October 10, 1978, in Vol. 43 FR 46742, to
require under Section 135.151 (copy enclosed) that no person may
operate a turbojet airplane having a passenger seating configuration,
excluding any pilot seat, of 10 seats or more, unless it is equipped
with an approved cockpit voice recorder.

In further fulfillment of this recommendation, the FAA currently is
drafting an NPRI which would require under Part 91, General operating
and Flight Rules, several additional equipment items, including a CVR
on all multiengine turbojet airplanes. This would expand the
coverage under Section 135.151 since there would be no minimum
seating requirement specified.

The FAA will keep the Board advised as to progress relating to these
recommendations.

Sincerely,

mnhre Bond
Administrator

3 Enclosures
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National Transportation
Safety Board

so Washington.DC. 20594

Office of May 1, 1980
Chairman

Honorable Langhorne Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

On May 30, 1979, a Downeast Airlines deHavilland DHC-6-2 O craghed"
while approaching the Knox County Regional Airport, Rockland, Maine.
Both flight creumembers and 15 of the 16 passengers were killed. The
investigation of this accident was made more difficult by the lack of
definitive information concerning the aircraft's actual flightpath and
the flightcrew's actions and procedural conduct. A flight data recorder
(FDR) and a cockpit voice recorder (CVR) would have provided invaluable
information for the investigation.

On April 13, 1978, the National Transportation Safety Board issued
Safety Recommendations A-78-27 through A-78-29, calling for the develop-
ment and installation of low-cost CVR's and FDR's on complex, fixed-
wing, multiengine aircraft. By letter dated October 2, 1979, we informed
the Federal Aviation Administration (FAA) that A-78-27 and 28 were being
maintained in an "Open--Unacceptable Action" status, and that A-78-29
was being held in an "Open--Acceptable Action" status, until such time
as the FAA took some positive action toward their resolution. We request-
ed an updated status report on all three recommendations.

Although staff sources have advised us of many actions being taken,
progress towards resolution of these recommendations remains unclear.
The Downeast Airlines accident reemphasizes the need for the CVR and FDR
as an invaluable tool in aircraft accident investigation. In order to
evaluate the progress of these recommendations and to update the public
docket, we request a written response describing actions taken by the
FAA to resolve them.

Sincerely yours,

Ja es B,.'King
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National Transportation
L CSafety Board

Washington DC 20594

C October 2, 1979

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Y'x. Bond:

Reference is made to the National Transportation Safety Board's
recomendations A-78-27 through 29 issued April 13, 1978. These recom-
mendations stemmed from the Safety Board's concern with the number of
accidents involving complex multiengine general aviation aircraft about
which the accident circumstances remain unknown. These recommendations
dealt with the development and installation of low-cost Cockpit Voice
Recorders (CVR's) and Flight Data Recorders (FDR's) for use on complex
fixed wing multiengine aircraft.

Recommendations A-78-27 and 28 are being held in an "Open--Unaccept-
able Action" status until the FAA takes some positive action toward
their resolution. Recommendation A-78-29 is being held in an "Open--
Acceptable Action" status because we understand that regulatory action
has been initiated. Since the Safety Board considers CVR's and FDR's to
be invaluable tools in accident investigation, we would appreciate
receiving an updated status report on all three recommendations.

Sincerely yours,

Ja3es B. Ki g
Chjirman
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Honorable Langhorne M. Bond
Administrator

Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to the Federal Aviation Administrarion's (FAA)

letter of September 11, 1978, pertaining to Safety Recommendations

.A-78-27 and 28. These recommendations dealt with the development

and installation of low-cost Cockpit Voice Recorders (CVR's) and

Flight Data Recorders (FDR's) for use on complex multi-engine aircraft.

It is noted that although the FAA does not disagree with the recommenda-

tions, it does not consider this a m4ater of priority for expeditious

research and regulatory action. Since CVR's and FDR's have proved

invaluable tools in accident investig~tion, we consider these priority

recommendations and intend to hold these recommendations in an "Open -

Unacceptable Action" status until some positive action is taken toward

their resolution.

Sincerely yours,

Ja S B. Ri
C irman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION WSIGO.DC 09

September 11, 1974

4, _

Honorable James B. King OFFICE Of
Chairman, National Transportation Safety Board THE ADMINISTRATOR

800 independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in reply to your August 10 letter requesting the FAA to
accelerate rulemaking action in response to Safety Recommnendations
A-78-27 and 28.

- FAA regulatory proposals are now subject to the criteria contained in
Executive Order 12044, "Improving Government Regulations," and the
proposed Department of Transportation Regulatory Policies and Procedures,
"Improving Government Regulations," as published in the Federal Register
on March 24 and June 1 (copies enclosed). A major impact of these
documents on the agency regulatory process is the emphasis placed on
the procedures employed to determine: (1) what are significant regulatory
projects and (2) what priority these projects will be assigned when the
Department regulatory agenda is developed.

The results of the recorder research projects presently being undertaken
by the National Aeronautics and Space Administration and other government
agencies should be useful in helping the FAA accomplish its regulatory
goals in developing crash recorder requirements..

In this respect, the FAA is now in the process of completing final action
on major amendments to 14 CFR 135 which, if adopted as anticipated, will
require that cockpit voice recorders be installed on turbojet airplanes
with 10 or more passenger seats.'.

At this time, we do not believe there is sufficient research data avail-
able to justify changing the regulatory agenda..- However, we will consider
such action should sufficient data become available prior to our issuance
of an Advance Notice of Proposed Rule Making.

Sincerely,

9'1

Qet . lor
Deputy Administrator

Enclosures 2
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'/. tational Transportation
X _fSafeiy Board

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D. C. 20591

Dear Mr. Bond:

On April 13, 1978, the National Transportation Safety Board

forwardcd three recortmendations (A-78-27 through -29) to the
FAA that discussed the need for the development and installation

of cockpit voice recorders (CVR) and flight data recorders (FDR)

in complex general aviation and air taxi/commuter aircraft. The
first two recommendations addressed the need for FAA and industry

cooperative development of FDR/CVR standards and drafting specifi-
cations, funding research and development of low-cost general
aviation recorders, and establishing recorder cost guidelines.
Our concerns are based on the current scarcity of government and

industry economic and technical information that is directly
related to low-cost aircraft recorders. For that reason, we cited

the U.S. Army program that will develop and install low-cost
recorders on several thousand aircraft based on emerging technology
that appears to have almost direct and timely civil application.

Your response of June 30 states the FAA intention to carry
out recoimnendations A-78-27 and A-78-28 through advanced rulemaking
action (ANPR.M). Further, the ANPRM action was cited as obviating
the need for government-sponsored research and development based
on preliminary work already dune by industry.,

On July 12, our Bureau of Technology hosted a U.S. Army/FAA/
NASA meeting to brief FAA and NASA representatives, at the technical
level, on the Army program to include safety and technical require-
ments, cost effectiveness, and goals for the next several years.I
The Army program is now moving from the feasibility study phase

to hardware development for laboratory and flight test evaluations.
The FAA Flight Standards spokesman stated that the Army's program

was interesting and the AN RI effort, targeted for September 1979,
could benefit from it.
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NASA has also undertaken research to develop solid-state recording
devices. One of the NASA objectives Is to demonstrate the feasibility
of utilizing advanced low-cost digital systems to provide a solid-state
general aviation trash recorder that would retain critical accident
investigation parameters in a nonvolatile storage system. Another goal
is to provide in VY 1978, a solid-state data storage system suitable for
replacing electromechanical tape recorders in aerospace vehicles. This

data recorder will use bubble memory technology. NASA has also indicated
Interest in conducting economic studies of new recorder technology as it
relates to aircraft size and use.

Considering the rapid developments in the state of the art, as
evidenced by the NASA and Army programs, it would be appropriate for the
FAA to accelerate the proposed ANPR!4 action to inform users and the
technical community of the FA.A's intentions. In so doing, the early
development of hardware design and operating requirements and specifications
could be initiated. Exchanges of economic and technical information
between the FAA, Army, and NASA could also be accomplished prior to and
during the ANPRI\1 comment period. We therefore request the FAA to accelerate
the A14PM~ action.

Sincerely yours,

64a es B. Kin 7( airman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, O.C. 20591

JuN 0 'IOFFICE 
OF

JUN 3 0THE ADMINISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommlendations A-78-27 through 29.

A-78-27. Develop, in cooperation with industry, flight recorder
standards (FOR/CVR) for complex aircraft which are predicated upon
intended aircraft usage.

Commnent. We shall establish a regulatory project to develop an
Advance Notice of Proposed Rule Making (ANPRM) for identification of
appropriate standards to be applied to certain general aviation
aircraft operations.

In view of the wide range of use of the aircraft involved and the
several kinds of recorders viewed as feasible by the NISB, we believe
that this is the most practical course of action.

A-78-28. Draft specifications and fund research and development for
a low cost FDR, CVR, and composite recorder which can be used on
complex general aviation aircraft. Establish guidelines for these
recorders, such as maximum cost, compatible with the cOst of the
airplane on which they will be installed and with the use for which
the airplane is intended. '

Comm~ent. The ANPRM will solicit commnents and information which we
believe will obviate any need for government sponsored research and
development, since several equipment manufacturers have already done
preliminary work along the lines of the NTSB reconmmendation.

A-78-29. In the interim, amend 14 CFR to require that no operation
(except for maintenance ferry flights) may be conducted with turbine-
powered aircraft certificated to carry six passengers or more, which
require two pilots by their certificate, without an operable CVR
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capable of retaining at least 10 minutes of intracockpit conversation
when power is interrupted. Such requirements can be met with available
equipment to facilitate rapid implementation of this requirement.

Comment. We have recently established a regulatory project to upgrade
FAR 91. The substance of the recommendation will be considered for
inclusion in the Notice of Proposed Rule Making. We plan to issue
the NPRM by December 31, 1978.

Sincerely,

Quentn S. yor
Acting Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: April 13, 1978

Forwarded to:

Honorable Langhorne N. Bond
Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D.C. 20S91 A-78-27 through 29

The National Transportation Safety Board is concerned about the
number of accidents involving complex fixed wing, multiengine aircraft
in air taxi and corporate/executive operations in which the accident
circumstances remain unknown. Of the 194 fatal accidents in these
operations from 1970 to 1977, cause has not been determined for
34 of the accidents. (See Attachment 1.) In addition to the accidents
reflected in the data in Attachment 1, the Safety Board has recently
investigated or is investigating five other accidents in the corporate/
executive fleet alonel/ in which there appears to be little hope of
determining definitive cause. These accidents, which have occurred
within the past 18 months, have resulted in 26 fatalities.

With the continued growth in the numbers of complex multiengine
aircraft in general aviation, particularly in corporate/executive operations
and air taxi/commuter service, and the frequent operation in unfavorable

I/ Accidents under recent investigation:

Grumman Gulfstream II (Gl1lS9), N500J, Johnson & Johnson, Inc.,
Hot Springs, Virginia, September 26, 1976.

Lear 23, N332PC, Jet Avia Limited, Flint, Michigan, January 6, 1977.

Falcon 10, N60MB, Mountain Bell Co., near Denver, Colorado, April 3,
1977.

BH 125-600A, N40PC, Southern Company Services, Inc., McLean, VA,
April 28, 1977.

Lear 25, N99911G, Champion Homes, near Sanford, NC, September 8, 1977.

2271-C
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environments, we believe that recorders are urgently needed. In fact,
we believe that these recorders are as justified as those installed in
the air carrier fleet in 1959. At that time, high speed, increased
reliance on avionic equipment, and lack of eye witnesses combined to
limit the investigative evidence and often eliminated chances of
determining cause. These same factors are hindering today's
Investigations of accidents involving complex multiengine aircraft in
air taxi and corporate executive operations.

Accident investigation experience with air carrier aircraft has
proven that cockpit voice recorders (CVR) and flight data recorders
(FDR) have been invaluable tools in identifying aircraft design
deficiencies, common operational problems, shortcomings in the air
traffic control system, and the effects of meteorological phenomena on
aircraft performance. In almost every accident investigation involving
these aircraft during the past 10 years, one or both of these recorders
provided investigators with the clues necessary to piece together the
circumstances of the accident. To its credit, the aviation community
has always responded to these accident findings by instituting immediate
remedial actions, or at the very least, by researching identified
problem areas. The result has been continued improvement in aviation
safety. I

The value of the FDR, and in particular of the digital FDR, has .01
become evident in the investigation of a number of air carrier accidents
in which wind shear was a primary causal factor. The recorded data
have provided a means for accurately determining the flight profiles and
the direction and magnitude of winds. They have also provided sufficient
information for programming aircraft simulators so that the condition
encountered by the pilots could be reproduced in real time. Simulation
based on FDR data has made it possible to explore human factors such
as restricted visual cues which hinder prompt recognition of a developing
descent rate and accurate assessment of the pitch attitude change required
to arrest the descent before impact.

At least one manufacturer of corporate/executive aircraft has
recognized the long-torm value of the FDR and CVR and is providing
space and power for the FDR and installing a CYR in every aircraft of
this category manufactured. As corporate flying becomes an ever-increasing
part of the transportation system, corporate operators are also discovering
that it is to everyone's advantage to install CVR's and FDR's aboard
their aircraft. A corporate flight department's operation is invariably
suspect in the eyes of general aviation antagonists after an accident
for which the precise cause is unknown.
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The economic benefits of the FDR and CVR are becoming apparent as
well. The inability to properly determine the cause of an accident can
be costly, not only because of the failure to determine proper preventive
measures, but also because of liability of the manufacturers, the operator,
and the Governmert.

In addition, corporations and air taxi operators are providing
transportation in lieu of available Part 121 air carrier transportation.
These passengers are not being afforded a level of safety equivalent to
that of air carriers. The Safety Board believes an equivalent level can
only be effected in the long term by the installation of flight recorders.

The Safety Board believes that an industry which-has made the
micro-computer a household tool could develop a reasonably priced, light
weight, small-volume, solid state digital flight data recorder and an
equally inexpensive cassette type cockpit voice recorder which would
serve the intent of the flight recorder requirement. In fact, one
manufacturer is developing a very small digital flight data recorder
under contract for the U.S. Army which will employ the latest electronic
technology and will be capable of recording over 30 minutes of data for
more than 15 parameters.

This s~stem is to use a microprocessor to decide which data should
be stored and when, and a nonvolatile solid-state memory instead of
recording tape. Because no recording tape is used, the system will be
virtually maintenance free. Whereas, current FDR's of the scribed metal
foil variety record only four variable parameters, cost $15,000 to
$20,000 to install, and weigh 40 pounds, the U.S. Army plans for their
new unit to cost $10,000, including installation, on a limited production
schedule and weigh about 7 pounds.

Although the unit being developed under this contract does not have
voice recording capability, discussions with equipment suppliers indicate
-that the technology is available to produce a similar recorder capable
of recording both voices and digital data on aircraft performance.

In addition to new flight recorder standards for certain aircraft
operating under 14 CFR 91 and 14 CFR 135, the Safety Board believes that
the current standards for aircraft operating under 14 CFR 121 should
be revised and updated to reflect modern needs and the technological
state of the art. Although the data that they presently provide are
extremely valuable, FDR's could record additional parameters with more
useful accuracy and CVRts could produce better quality voice recordings
at minimal cost if modern technology were employed. A list of requirements
which we believe to be feasible is attached. (See Attachment 2)
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In view of the above, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Develop, in cooperation with industry, flight
recorder standards (FDR/CVR) for complex
aircraft which are predicated upon intended
aircraft usage. (Class II, Priority Action)
(A-78-27)

Draft specifications and fund research and
development for a low cost FDR, CVR, and
composite recorder which can be used on complex
general aviation aircraft. Establish guidelines
for these recorders, such as maximum cost,
compatible with the cost of the airplane on which
they will be installed and with the use for which
the airplane is intended. (Class II, Priority
Action) (A-78-28)

In the interim, amend 14 CFR to require that no
operation (except for maintenance ferry flights)
may be conducted with turbine-powered aircraft
certificated to carry six passengers or more, which
require two pilots by their certificate, without
an operable CVR capable of retaining at least 10
minutes of intracockpit conversation when power is
interrupted. Such requirements can be met with
available equipment to facilitate rapid implementation
of this requirement. (Class II, Priority Action)
(A-78-29)

KING, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred
in the above recommendations.
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ATTACHMENT 1

FATAL ACCIDENTS

U.S. GENERAL AVIATION

MULTI-ENGINE FIXED WING
1970-1977

EXCLUDES ACCIDENTS WITH NO CAUSAL ASSIGNMENT
AS OF 3/14/78

BROAD FATAL ACCIDENTS

Cause/Factor Cause Factor Total

Pilot 766 169 779

Personnel 76 37 111

Airframe 19 3 22

Landing Gear 1 1 2

Powerplant 110 15 120

Systems 20 6 26

Instruments/ 3 7 10

Equipment & Accessories
Airport/Airways/Facilities 3 10 13

Weather 37 416 442

Terrain 24 160 184

Miscellaneous 22 9 31

Undetermined 91 0 91

Total No.
Fatal Accidents 917

FATAL ACCIDENTS
OF

UNDETERMINED CAUSE
GENERAL AVIATION

MULTI-ENGINE FIXED WING
1970-1977

Number of Undetermined Number of

Category Accidents Fatalities

Air Taxi 21 80

Corporate/Executive 13 47

Business 16 37

Pleasure/ 28 79

Personal Transport

Miscellaneous 13 36

(Ferry/Instruction/Unknown)

Total 91 279
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ATTACHMENT 2

FLIGHT RECORDER STANDARDS VIEWED AS FEASIBLE
BY NATIONAL TRANSPORTATION SAFETY BOARD

COCKPIT VOICE RECORDER to record intra-cockpit voice communications
with retention of at least 10 and preferrably 15 minutes of recorded
data at time of power interruption.

Require on turbine-powered aircraft carrying 6 passengers or more,
certificated for two-pilot operation that are in present
service operating under 14CFR91 or 14CFR135.

MINI FLIGHT DATA RECORDER to record at least 5 variable parameters and
one binary signal as a function of time. The minimum parameters
are: Indicated Airspeed, Pressure Altitude, Magnetic Heading,
Vertical Acceleration, Longitudinal Acceleration and the keying
of any air/ground communication equipment. Recording media or
memory should retain the last 10 minutes of data at time of power
interruption.

Require on newly manufactured multi-engine aircraft certificated
to cariy 6 to 9 passengers and single-pilot operation under 14
CFR91 or 14CFR135.

Require on newly manufactured multi-engine aircraft certificated
to carry 10 passengers or more and single-pilot operation under
14CFR91.

COMPOSITE FLIGHT DATA and COCKPIT VOICE RECORDER or individual
installation of Cockpit Voice Recorder and Mini Flight Data
Recorder which will satisfy the requirements for both equip-
ment as described above.

Require on newly manufactured turbojet aircraft certificated
to carry 6 passengers or more and two pilot operation under
14CFR91 or 14CFR135.

Require on all multi-engine aircraft, including those presently
in service, certificated to carry 10 passengers or more and
operating under 14CFRl21, 14CFR127, or 14CFR135, except for those
larger air carrier aircraft required to have recorders by the
present rule 14CFR121.343.
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BASIC EXPANDED PARAMETER FLIGHT DATA RECORDER as described in 14CFR
121.343 paragraph (a)(2), and COCKPIT VOICE RECORDER as described
in 14CFR121.359.

Require on all newly manufactured large aircraft certificated
for operations above 25,000 feet altitude or that are turbine
engine powered regardless of the date of issue of the aircraft's
type certificate that operate under 14CFR121.

EXPANDED PARAJETER FLIGHT DATA RECORDER recording parameters described
in Enclosure 1 to Safety Recomendations A74-15 thru 17 dated
March 1, 1974, plus any dedicated parameters which may be desirable
because of unique features of the specific aircraft configuration
and type design, and COCKPIT VOICE RECORDER as described in 14CFR
121.359.

Require on all large aircraft certificated for operations above
25,000 feet altitude or that are turbine engine powered for
which a new type certificate is issued that operate under
14CFR121.

54



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: August 8, 1980

FZrwarded' to: --------------

* Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)

* Washington, D.C. 20591
A-80-64 through -75

On January 31, 1980, the National Transportation Safety Board completed a 4-day
public hearing on commuter airline safety. The hearing followed an extensive 4-month
special investigation of the commuter industry and the elements which affect

commuter airline safety. The special investigation included an on-site survey of 45

commuter airlines throughout the United States, a study of the role and effectiveness
of the Federal Aviation Administration and the Civil Aeronautics Board, the influence

of thp airport environment, financial posture and management structure on individual
airlimis and on commuter airline safety, and an evaluation of the operational,

maintunance, and training programs of the commuter airline industry. The Safety

Board used its 1972 "Air Taxi Safety Study" and its commuter aircraft accident
investigation experience as a basis M', determine the safety issues which were involved

and to evaluate the progress the commuter airline industry and the FAA are making
toward correcting the deficiencies.

The Safety Board's study of the FAA's role in the surveillance of the commuter

airline industry indicates there is a need for special training of FAA inspectors, to

conduct surveillance of commuter airliner. In addition, the staffing levels at FAA
offices responsible for commuter airline surveillance and the workload requirements of

the individual inspectors generally do not provide for the accomplishment of effective

* commuter airline surveillance unless other safety-related, general aviation activities

are curtailed. The findings concerning FAA workloads were the subject of several

Board recommendations in previous years and were an important finding in the recent
special investigation and hearing. The Board also received much testimony that the
FAA should standardize surveillance procedures so that each region, district office, and

inspector has the same interpretation of FAA regulations and procedures. In addition,

the Board coneluded that procedures should be revised to provide surveillance Of

maintenance activities during the work shifts when maintenance is performed. For

example, there were indications that very little maintenance surveillance was

conducted during the night shifts when the bulk of maintenance activities were
performed.

2762B
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The Safety Board believes that the revision of 14 CFR 135 has upgraded safety
.standards for commuter airlines. However, the Board believes that Part 135 should be
amended to strengthen the requirements for the training of pilots, especially for training
in emergency procedures, weight and balance, and center of gravity. These safety
deficiencies, coupled with a lack of knowledge by some nlight operations personnel on
dispatch procedures, have contributed to several accidents in recent years. Finally, the
Board believes that 14 CFR 135 should be amended to increase the frequency of
determining the aircraft empty weight and center of gravity for aircraft used in
commuter operations.

In addition to the upgrading of pilot training programs, the Safety Board believes
that 14 CFR 135 should be revised to establish a minimum number of multiengine flight
hours for a pilot-in-command of a multiengine aircraft used in commuter operations. The
Universal Airways accident at Gulfport, Mississippi, on March 1, 1979, and the Comair
accident at Cincinnati, Ohio, on October 8, 1979, reinforced the Boards belief that a
pilot's inexperience in reciprocating multiengine aircraft can affect performance in
emergency situations.

The Board's survey of commuter-served airports revealed that those airports served
by certificated route air carriers are better equipped with approach and landing aids. For
example, 67 percent of the airports served exclusively by commuter airlines do not have a
precision instrument approach facility, while 16 percent of these airports have no
instrument approach facility. The Board believes that the safety of the public which
travels on commuter airlines requires equivalent levels of service, and that there should
not be an appreciable difference in airport facilities. The qualification criteria for
instrument approach facilities, approach lights, visual approach slope indicators, and other
facilities should be revised to allow commuter-served airports to achieve a level of safety
equivalent to those airports served by certificated route air carriers. The Board believes
that the funding for many of the commuter airport improvements could come from the
Aviation Trust Fund if the ADAP criteria were amended to provide a larger share of the
revenues to commuter-served airports.

As a result of Its study, the National Transportation Safety Board reiterates the
following recommendations to the Federal Aviation Administration:

Require that pilots involved in 14 CFR 135 operations be thoroughly trained on
the performance capabilities and handling qualities of aircraft when loaded to
their maximum certificated gross weight or to the limits of their e.g.
envelope, or both. (Class U, Priority Action) (A-79-80).

Expedite rulemaking which would make the flight time and duty time
limitations, and rest requirements for commuter air carriers the same as those
specified for domestic air crewmembers under 14 CFR 121. (Class U, Priority
Action) (A-70-81)

Develop, in cooperation with industry, flight recorder standards (FDR/CVR)
for complex aircraft which are predicated upon intended aircraft usage.
(Claw 11, Priority Action) (A-78-27)

56p



-3-

Draft specifications and fund research and development for a low cost FDR,
CVR, and composite recorder which can be used on complex general aviation
aircraft. Establish guidelines for these recorders, such as maximum cost.
compatible with the cost of the airplane on which they will be installed and
with the use :or which the airplane is intended. (Class U, Priority Action)
(A-78-28)

In the interim, amend 14 %.FR to require that no operation (except for
maintenance farry flights) may be conducted with turbine-powered aircraft
certificated to carry six passengers or more, which require two pilots by their
certificate, witnout an operable CVR capable of retaining at least 10 minutes
of intracockpit conversation when power is interrupted. Such requirements
can be met with available equipment to facilitate rapid implementation of this
requirement. (Class U, Priority Action) (A-78-29)

In addition, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Establish a separate classification of commuter airline inspectors to conduct
commuter airline surveillance. (Class Im, Longer Term Action) (A-80-64).

Provide specialized training for inspectors assigned to commuter airlines to
insure that inspectors are qualified in the equipment operated and are
knowledgeable regarding commuter airline operations. (Class U, Priority
Action) (A-80-65).

Allocate GADO resources to insure that all commuter surveillance and general
aviation requirements can be accomplished. (Class Il, Longer Term Action)
(A-80-66).

Establish a procedure for distributing surveillance of commuter airline
maintenance evenly during all periods when maintenance is performed. (Class
U, Priority Action) (A-80-67).

Require that only actual passenger weights be used in weight and balance
computations for reciprocative engine aircraft used in Part 135 flights which
are certificated for nine or less passengers. (Clam 1, Priority Action)
(A-80-68).

Amend 14 CFR 135.243 to require a minimum number of multiengine flight
hours for a pilot-in-command of a multiengine commuter airline flight. (Class
U, Priority Action) (A-80-69).

Amend 14 CFR 135 Subpart B to require that dispatch and flight operations
duties are supervised by personnel trained in those functions. (Class U,
Priority Action) (A-80-70).

Amend 14 CFR 135.185 to require that aircraft empty wgight and oenter of
gravity be determined more frequently. (Class M, Longer Term Action)
(A-80-7 1).
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Evaluate and revise as appropriate the criteria for the authorization of
single-pilot IFR operations for commuter airlines. (Class II, Longer Term
Action) (A-80-72).

Expand the ADAP program to support the development of commuter-served
airports. (Class II, Priority Action) (A-80-73).

Revise the qualifying criteria to insure that a larger percentage of commuter-
served airports are equipped with instrument landing systems. (Class U,
Priority Action) (A-80-74).

Insure, to the extent possible, that airports which are served by commuter
airlines are equipped with an instrument approach facility. (Class U, Priority
Action) (A-80-75).

KING, Chairman, and MeADAMS, GOLDMAN, and BURSLEY, Members, concurred
in these recommendations. DRIVER, Vice Chairman, did not participate.

By: Jame ing

Chairman
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National Transportation
SafetylBoard

Washington.DC 20594

Oflice of
Chairman

Honorable Langhorne It. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter dated October 30, 1980, responding to
National Transportation Safety Board Safety Recommendations A-80-76 and
A-80-77 issued August 14, 1980. These recommendations stemmed from our
investigation of an incident involving a Swearingen SA-226AT aircraft.
A part of the aft cargo door separated in flight resulting in sudden
decompression. We made the following two recommendations to the Federal
Aviation Administration (FAA):

A-80-76. Issue a telert maintenance bulletin to alert
operators of Swearingen Models SA226-AT and SA226-TC
aircraft of the dangers of machining or filing any
component of the latch or receptacle to ease the
engagement.

A-80-77. Issue an addition to the General Aviation
Airworthiness Alerts, Advisory Circular 43-16, to
alert operators of SA226 aircraft to the unsafe
condition which can result from forcing the latching
mechanism while the latches are not properly engaged.

The Safety Board is pleased to note that on October 2, 1980, the
FAA issued a telert maintenance bulletin fulfilling Safety Recommenda-
tion A-80-76, and that a General Aviation Airworthiness Alert has been
prepared for insertion in Advisory Circular 43-16 to fulfill Safety
Recommendation A-80-77. Both these recommendations are now classified
in a "Closed--Acceptable Action" status.

Sincerely yours,

harman'i
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591 0
0FFICE OF

October 30, 1980 THE ADMI MSTRATOR

The Honorable Jamnes B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-76 and A-80-77
issued by the Board on August 14, 1980. These recommendations resulted
from the Board's investigation of an incident occurring on March 8,
1980, near Albany, New York, involving N720R, a Swearingen SA-226AT
aircraft. Part of the aft cargo compartment door separated in flight
at 16,000 feet, resulting in rapid decompression.

A-80-76. Issue a telert maintenance bulletin to alert operators of
Swearingen Models SA226-AT and SA226-TC aircraft of the dangers of
machining or filing any component of the latch or receptacle to ease
the engagement.

A-80-77. Issue an addition to the General Aviation Airworthiness
Alerts, Advisory Circular 43-16, to alert operators of SA226 aircraft
to the unsafe condition which can result from forcing the latching
mechanism while the latches are not properly engaged.

Comment. The Federal Aviation Administration (FAA) concurs with Safety
Recommendations A-80-76 and -77. Our Southwest Region has issued a
telert maintenance bulletin advising all regions to notify operators
who are operating Swearingen Models SA-226AT and SA226TC aircraft of
the dangers of machining or filing any component of the latching
mechanisms to ease engagement. Further, we have included in this
bulletin instructions to advise operators of the unsafe conditions
which can result from forcing the latching mechanism during operations,
when the latches are misaligned or not properly adjusted.
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In addition, a General Aviation Airworthiness Alert has been prepared
for insertion in Advisory Circular 43-16 which will reflect the
information contained in both recommendations. A copy of ith these
documents is enclosed. The FAA considers action on Safety
Recommendations A-80-76 and A-80-77 completed.

Sincerely,

Administrator

Enclosures
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: August 14, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20594

A-80-76 and -77

On March 8, 1980, N720R, a Swearingen SA-226AT aircraft, experienced a rapid

decompression near Albany, New York, at 16,000 ft after part of the aft cargo

compartment door separated in flight. The aircraft cabin had just attained a pressure

differential of about 7 psi to maintain a sea level cabin altitude. Some interior

furnishings, including an unoccupied passenger seat, were ejected from the aircraft.

During the decompression, two passengers were injured slightly by flying debris. The

dorsal fin and upper fuselage were damaged slightly when the upper portion of the cargo

door rotated upward about its hinge, broke the overcentering arm link attachments,
separated, and struck the fuselage. The aircraft landed safely at Glen Fails, New York.

The separated portion of the cargo door was recovered on May 14, 1980.

On March 14, 1980, the Safety Board issued Safety Recommendations A-80-20

and -21 which recommended that the Federal Aviation Administration issue

airworthiness directives to require an immediate inspection to assure proper adjustment

and structural integrity of the door latches, and to assure safe operation of the aircraft

by restricting pressurization until appropriate corrective action was taken.

Airworthiness Directives T8OSW14 and 15, issued by the FAA, and Service Bulletin

52-009, issued by the manufacturer, during March 1980 accomplished these urgent

actions.

Our examination of the separated portion of the cargo door confirmed the

previous indications that misadjustment of a latch was a major faets to the separation

of the door. The examination also revealed that the "eliok-claciw" (91 at *tl) on one

of the highly loaded latches had been filed or gound down, wNqh reduced the

diametrical engagement of the latch in its receptacle. The Safety teerd eould not

determine who had performed the unauthorized mainteamma preaedure, The

alrworthins of the fuselage depends on the Integrity of the palqW. d erp door

latches to withstand flight and pressurization loads, and it is iupeivts that the latch

components and the sil receptacles be maintained dimenslonally so that proper

engagement takes place.

2906-A
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Additionally, the examination revealed a broken latch actuator rod which prevented
one latch from being engaged. Our analysis indicated that the rod was probably broken
when someone forced the handle to the closed position while the latch was not properly
engaged. The compression buckling of the rod caused stress which resulted in the failure
of the rod end in its threaded shank.

Since the additional unsafe conditions found on the accident aircraft might be
present on other aircraft in the Swearingen fleet, the National Transportation Safety
Board recommends that the Federal Aviation Administration:

Issue a telert maintenance bulletin to alert operators of
Swearingen Models SA226-AT and SA226-TC aircraft of the
dangers of machining or filing any component of the latch or
receptacle to ease the engagement. (Class II, Priority Action)
(A-80-76)

Issue an addition to the General Aviation Airworthiness Alerts,
Advisory Circular 43-16, to alert operators of SA226 aircraft to
the unsafe condition which can result from forcing the latching
mechanism while the latches are not properly engaged. (Class II,
Priority Action) (A-80-77)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and
BURSLEY, Members, concurred in these recommendations.

e
By: James B. King

IChairman
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National Transportation

MA Safety Board
41- 1" Wdshigton D C 2059

Office of the
Chairman

Honorable Langhorne 1'. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of November 4, 1980, responding to National

Transportation Safety Board Safety Recommendations A-80-78 and 79
issued August 19, 1980. These recommendations stemmed from our investi-
gation of an accident involving a Bell 205A-1 helicopter that crashed
while returning from an offshore oil rig. The main rotor system was
found 350 yards from the main impact area.

In Safety Recommendation A-60-78, we recommended that the Federal
Aviation Administration (FAA):

"Issue a telegraphic airworthiness directive applicable

to all Bell 205 and 212 helicopter models equipped with
fixed float kits (PN 205-706-050-1 and -7), on which
AD 76-14-03 has not been accomplished, to require an
immediate one time x-ray or equivalent inspection of
all cross tube inner diameters in the areas where the
support saddle fittings are riveted for evidence of
cracks."

This recommendation was based on a report by the operator that the
aircraft had been operated approximately 440 hours since the float had
been installed--60 hours short of the 500 hours specified in Airworthiness
Directive (AD) 76-14-03, which requires replacement of the cross tubes. I

Since the FAA has provided information to indicate that the mandatory
replacement time was exceeded and since the FAA has no records of
service difficulties over the past 6 years pertaining to the fixed float
landing gear cross tubes installed on Bell 205A-1 and 212 helicopters,
this recommendation is now classified as "Closed--Reconsidered."
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Honorable Langhorne V!. Bond -- 2-

In Safety Recommendation A-80-79, we recommended that the FAA:

"Issue an airworthiness dliertive to require the removal
of forward and aft cross tubes (PN 205-050-114-i, -3,

-5, -7) and cross tube assemblies (PN 205-706-050-5 and
-9) from all Bell Model 205A-1 and 212 helicopters within
the next 50 hours time in service and replacement with
clamp-on saddle support fittings."

We are pleased to note that the FAA has issued an AD fulfilling
this recommendation. The status of A-80-.79 is now classified as
"Closed--Acceptable Action."

Sinceiely yours,

-!-

.J mes B. )Ingf

o6
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

November 4, i980

The Honorable James B. King OFFICE OF

Chairmnn, Nat ina] Transportation THE ADMINISTRATOR

Safety Board
800 Independence Avenue, SW.
Washington, I, C. 20594

Dear Mr. Chairman:

This is in response Lv NTSB Safety Recommendations A-80-78 and A-80-79
issued by t.u oaTd r,.i August 19, 1980. These recommendations resulted
from the Boarf&;; fnvist.12atlon of an accident on July 18, 1980,
involving N6207N, a Beli 205A-l helicopter. The aircraft crashed en
route from an offsbort oil rig to the Arcola-Houston, Texas, airport.

A-80-78. Issue a telegraphic airworthiness directive applicable to all
Bell 205 and 212 helicopter models equipped with fixed float kits
(PN 205-706-050-i and -2), on which AD 76-14-03 has not been
accomplished, to require an immediate one time x-ray or equivalent
inspection of all cross tube inner diameters in the areas where the
support saddle Fittings are r.veted for evidence of cracks.

Comment. The FAA does not concur in Safety Recommendation A-80-78. As
noted in the preamble to the NTSB recommendations, the operator
reported that the aircraft had been operated approximately 440 hours
since the float k. had been installed. We question the validity of
the operator's repo:(t of 440 hours, Our review of the records resulted
in a conclusion that this float landing gear cross tube
P/N 205-i06-05(0-9 co aircrafN: N6207N. had attained a total time-in-
service of 640 hours. A similar review of records by Bell Helicopter
Textron personnel tevealed a total time-in-service of 607 hours. In
either case, the mandatory replacement time of 500 hours specified in
AirworLhiness DirecLIve (AD) 76-14-03 was apparently exceeded.

The float landing gear in question was originally delivered to the
Peruvian Navy Jin 1973 by Bell Helicopter Textron as loose equipment for
a Model 205A-1 helicopter. Subsequently, the helicopter was wrecked,
sold, and returned to the United States with the float kit. The
helicopter was repaired and sold without the float kit. The float kit
was then sold separacely to the present operator of N6207N.

The FAA has no recotdr of service difficulties over the past 6 years
related to the fixeo float landing gear cross tubes installed on Bell
Model 205A-1 and 212 helicopters. Since we have no service difficulty
reports and the time-in-service of the float landing gear installed on
Bell Model 205A-1, N6207N, is questionable, we do not believe an
immediate x-ray inspection of the cross tubes for cracks is warranted.
Therefore, we intend to take no further action in regard to Safety
Recommendat ort, A-80-78.



A-80-79. Issue an airworthine,!, c,, i t iv,, Co require the removal of

forward and aft cross tubes (PN and cross tube
assemblies (PN 205-706-050-5 and -1) rio, .Kl Bell Model 205A-1 and 12
helicopters within the next 5(1 t,, 6 t. rz e and replacement
with clamp-on saddle support

Comment. We concur in NTSL d:6 Sc A-80-79. Ail

"immediate adopte-'' AD he ,eci -,1'c )me effective upon
publication in the Federal Re8:ste . AD w; ! require installation
of float landing gear forwa rd a7-; . , . having clamp-on
saddle fittings within the rnc- t .< t .*n-in-seivice. A copy of
the AD is enclosed. AdditioaJ .... rna:.,, egarding the subject is
contained in Bell Helicoptei TC. -:(,.. ' i.r's Safety Notice,
OSN 205/212-80-2, dated .ut? )"'P arn Service Bul-
letins 205-80-13 and 212-80-.: , >o:n . Au.tLs': 20, 1980.

The FAA considers action 5n; -!_y A-80-78 and A-80-79
completed.

Sire

ran horne Bond

A in istrator

Enclosure
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: August 19, 1980

-- ------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20591

A-80-78 and -79

---------------------------------

On July 18, 1980, a Bell 205A-1 helicopter, N62O7N, equioiped with fixed-type
floats (inflated), was returning to the Arcola-Houston, Texas Airport on a flight from an
offshore oil rig. Immediately after acknowledging airport advisories on the radio, the
pilot, who was the sole occutant, reported that he was in trouble. When the aircraft
wreckage was located 3 miles east of the airport, it was inverted and burned. The main
rotor system was found 350 yards from the main impact area. The pilot was killed.

Examination of the wreckage by the National Transportation Safety Board
revealed that a fatigue crack existed on the right forward cross tube (PN
205-050-114-9) where the support saddle fitting (PN 204-050-011-21) was riveted. The
fatigue crack was located between two rivet holes. The remaining fracture in the cross
tube diameter was caused by static overload. Separation of the float support in this
area would have caused the float to swing outboard as it pivoted around the aft cross
tube attachment and to expose a large flat plate drag area to the slip stream, which
could have resulted in the pilot losing control of the helicopter.

Airworthiness Directive 76-14-03, Bell Amendment 39-2665, effective August 7,
1976, required that the cross tubes in the float kit installed on this model helicopter be
removed before they had been operated 500 hours. The operator of the accident
helicopter reported that the aircraft had been operated approximately 440 hours since
the float kit had been installed.

The manufacturer reported that replacement cross tubes with clamp-on saddle
support fittings are available and they estimated that there are still 35 or more float
kits with the riveted saci'a:,e support fittings in service.

3029
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To prevent recurrence of this type of accident, the National Transportation Safety
Board recommends that the Federal Aviation Administration:

Issue a telegraphic airworthiness directive applicable to all
Bell 205 and 212 helicopter models equipped with fixed float
kits (PN 205-706-050-1 and -7), on which AD 76-14-03 has
not been accomplished, to require an immediate one time x-
ray or equivalent inspection of all cross tube inner
diameters in the areas where the support saddle fittings are
riveted for evidence of cracks. (Class I, Urgent Action)
(A-80-78)

Issue an airworthiness directive to require the removal of
forward and aft cross tubes (PN 205-050-114-1, -3, -5, -7)
and cross tube assemblies (PN 205-706-050-5 and -9) from
all Bell Model 205A-1 and 212 helicopters within the next 50
hours time in service and replacement with clamp-on saddle
support fittings. (Class I, Urgent Action) (A-80-79)

DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, Members,
concurred in these recommendations. KING, Chairman, did not participate.

By- James B.nKing
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

December 2, 1980OFIEF
THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-80 and A-80-81
issued by the Board on September 5, 1980. These recommendations
resulted from the Board's continuing investigation of leaking motive
flow valves, PN AV16E1182, in Learjet aircraft.

A-80-80.

Issue a Telegraphic Maintenance Alert to all owners/operators of
Learjet aircraft and Federal Aviation Maintenance Inspectors advising
them that under no circumstance is any field service to be performed on
any ITT General Controls/Aerospace Products motive flow valve installed
on a Learjet aircraft.

FAA Comment.

The Federal Aviation Administration (FAA) does not concur with this
recommendation. Our rationale is based on the fact that Airworthiness
Directive (AD) 80-19-09 specifically prohibits field disassembly and
reassembly of motive shutoff valves on Gates Learjet aircraft (see copy
enclosed, paragraph A 1. d.). Since the language in the AD is very
specific in this regard, we believe a Telegraphic Maintenance Alert
would be redundant and is unnecessary.

A-80-81.

In the next issue of the General Aviation Airworthiness Alerts,
emphasize that field service is not authorized and describe the risks
and hazards associated with unauthorized field service of ITT General
Controls/Aerospace Products motive flow valves installed on Learjet
aircraft.
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FAA Comment.

We concur with this recommundation and an alert was published in the
November issue of AC 43-16, page 6. In addition, this subject will be
highlighted in the Daily Summary of Aviation Standards Service
Difficulty Reports (General and Commercial - dated November 18, 1980,
control number 09180029). We will provide copies of these publications
to the Board when available. The FAA considers action on Safety
Recommendations A-80-80 and A-80-8J completed.

Since ly,

Langhorne Bond

Administrator

Enclosure
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: September 5, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20591

A-80-80 and -81

On April 9, 1980, the Safety Board made three safety recommendations (A-80-27
through -29) to the Federal Aviation Administration regarding leaking motive flow valves,
PN AV16El 182, in Learjet aircraft. We have continued to investigate this problem after
receiving subsequent reports of leaking motive flow valves.

As part of our continuing investigation, the Safety Board assembled a group of

interested parties, including personnel from the Learjet Corporation, the FAA, and ITT

General Controls/Aerospace Products, at the ITT plant in Glendale, California, to

examine and test motive flow valves which had been removed from Learjet aircraft after
leaks were found. Other motive flow valves were also examined and disassembled in an

ef fort to determine the cause of the leaks. The group was advised during this study that
no motive flow valve had ever leaked under test pressures at the manufacturer's (ITT)

facility unless one or more of the 0-rings installed on the valve core were broken. ITT

also reported that, in its experience, 0-ring failures are extremely rare.

Disassembly and examination of motive flow valves that leaked on the test stand

showed that one or both of the 0-rings were broken into four pieces. The valve that the

Safety Board tested during the investigation which led to Recommendations A-80-27
through -29 was disassembled after the pressure test revealed a leak, and one 0-ring was

found broken; three pieces of the 0-ring were in the valve but another piece or pieces
were missing. A demonstration teardown of a new motive flow valve showed that, if the

valve was disassembled improperly, removal of the valve core caused one 0-ring to be

broken into four pieces. When the broken 0-rings were compared, it was found that all

the breaks had similar characteristics, and the fragments were of similar size. It was

determined that if the valve was disassembled by pushing the valve core out so that an

0-ring was forced past the ports within the valve body, portions of the 0-ring protruded

into the ports and were cut off by the edge of the port as the valve core was forced out of

the valve body. The 0-ring broken in this demonstration had the same characteristics as

the ones removed from some of the tested vRlves which leaked. None of the broken

0-rings showcJ evidence of failure or distress other than that which appeared to have
been caused by improper assembly/disassembly of the valve.

2904A
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It is the opinion of ITT that unauthorized disassembly/assembly had been performed
on some motive flow valves which resulted in cutting one or both of the 0-rings. ITT
pointed out that only ITT is authorized to perform any disassembly or repair on ITT
motive flow valves that are installed in Learjet aircraft. The Safety Board is aware that
from September to December 1979 there was an amendment to the Learjet Maintenance
Manual which authorized field maintenance on these valves. This amendment to the
manual was withdrawn when Learjet realized that it could not authorize such
maintenance. It is possible that during the time this amendment was in the manual some
maintenance personnel may have attempted to perform field repair of motive flow valves
and, as a result, may have damaged one or both of the 0-rings when they reinstalled the
valve core in the valve body. This damage may have led to the leaks that were observed
on some aircraft and to the leak that resulted in safety recommendations A-80-27
through -29. Our investigation to date has not revealed any case where field maintenance
was performed nor do we believe that evidence of this type of maintenance work is likely
to be found. The changing of 0-rings in various aircraft components under the provisions
of 14 CFR 43 is such a routine matter that it is not likely to be documented.

ITT has proposed that all concerned personnel should be advised that field service or
maintenance on the motive flow valve is not authorized. In view of the hazard associated
with a fuel leak in the aft section of Learjet aircraft, the National Transportation Safety
Board recommends that the Federal Aviation Administration:

Issue a Telegraphic Maintenance Alert to all owners/operators of Learjet
aircraft and Federal Aviation Maintenance Inspectors advising them that
under no circumstance is any field service to be performed on any ITT
General Controls/ Aerospace Products motive flow valve installed on a
Learjet aircraft. (ClassI, Urgent Action) (A-80-80)

In the next issue of the General Aviation Airworthiness Alerts,
emphasize that field service is not authorized and describe the risks and
hazards associated with uinauthorized field service of ITT General
Controls/Aerospace Products motive flow valves installed on Learjet
aircraft. (Class 11, Priority Action) (A-80-81)

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred
in these recommendations. DRIVER, Vice Chairman, did not participate.

Safrm an)
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National Transportation Safety Board
Washington, D.C. 20594

4ty bo

Office of the Chairman December 30, 1980

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of November 13, 1980, responding to

National Transportation Safety Board Safety Recommendations A-80-82
through 84 issued September 4, 1980. These recommendations stemmed frod
our investigation of an Aerospatiale Lama 315B helicopter accident near
Dillon, M!ontana, on July 28, 1980. The aircraft had just lifted a
1,000-lb external sling load and was transitioning to forward flight
when it descended rapidly, rotating about its vertical axis, and crashed.

In Safety Recommendation A-80-82, we recommended that the Federal
Aviation Administration (FAA) issue a telegraphic Airworthiness Directive

(AD) to require immediate compliance with the tail rotor drive system
inspection criteria specified in the telegraphic bulletin issued by
Aerospatiale Helicopter Company on August 14, 1980. The FAA fulfilled

this recommendation by issuing telegraphic AD number T-80-19-51 on

September 5, 1980. The status of this recommendation is now classified
as "Closed--Acceptable Action."

In Safety Recommendation A-80-83, we asked the FAA to consider a

requirement for an inspection for excessive radial motion in the tail
rotor drive system as part of the existing preflight inspection. We

note that the FAA fulfilled this recommendation by inserting this item
in General Aviation Airworthiness Alert, FAA Advisory Circular AC-43-16,
alert number 27 fur October 1980. The status of this recommendation is

now classified as "Closed--Acceptable Action."

Safety Recommendation A-80-84 called upon the FAA to notify all
main transmission overhaul facilities of the circumstances of such

occurrences as the two referenced in the recommendation letter and to

emphasize the need for strict adherence to the manufacturer's buildup

instructions for the main transmission pinion gear installation and

proper torquing of the retaininF nut.
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Honorale Langhorne M. Bond

We recognize that FAA's responsive actions to Safety Reconmmenda-
tions A-80-82 and A-80-83 will substantially fulfill the intent of
A-80-84. We also appreciate the FAA's intent to prepare a notice to be
published in the General Aviation Airworthiness Alerts (AC-43-16) to
alert helicopter main transmission overhaul agencies to emphasize the
need for strict adherence to the manufacturer's overhaul instructions
for main transmission pinion gear installation and proper torquing of
the retaining nut. Recommendation A-80-84 will be kept in an "Open--
Acceptable Action" status pending completion of this action.

We Lhink te FAA for the aLtions taken and ongoing to fulfill these
recommendatior.

Sincerely yours,
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

November 13, 1980
OFFICE OF

THE ADMINISTRATOR

The Honorable james B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-82 through
A-80-84 issued by the Board on September 4, 1980. These recommen-
dations resulted from the Board's investigation of the crash of an
Aerospatiale Lama 315B helicopter, N67103, near Dillon, Montana, on
July 28, 1980. The aircraft was involved in external sling load
operations at the time of the accident.

A-80-82. Issue a telegraphic Airworthiness Directive to require
immediate compliance with the tail rotor drive system inspection
criteria specified in the telegraphic bulletin issued by Aerospatiale
Helicopter Company on August 14, 1980. The inspection is applicable
to the 315 Lama and 316B, 316C, and 319 Alouette III model
helicopters.

Comment. The Federal Aviation Administration (FAA) concurs in this
recommendation, and Airworthiness Directive (AD) number T-80-19-51
was issued by our European Region on September 5, 1980. A copy of
this AD is enclosed, and FAA considers action on Safety
Recommendation A-80-82 completed.

A-80-83. Based on the results of the initial inspection specified in
the manufacturer's telegraphic bulletin, consider a requirement for
an inspection for excessive radial motion in the tail rotor drive
system as part of the existing preflight inspection.

Comment. The FAA concurs in this recommendation, and the appropriate
General Aviation Airworthiness klert was included in FAA Advisory
Circular, AC-43-16, alert number 27 for October 1980. A copy of
applicable portions of this publication is enclosed. The terminology
used by the Board, excessive radial motion, is interpreted by the FAA
to mean excessive backlash, and is referenced as such in this
document. The FAA considers action on Safety Recommendation A-80-83
completed.
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A-80-84. Notify all main transmission overhaul facilities of these
two occurrences and emphasize the need for strict adherence to the
manufacturer's buildup instructions for pinon gear installation and
proper torquing of the retaining nut.

Comment. The Telegraphic Airworthiness Directive, T-80-19-51, is'ied
on September 5 covering the inspection of the tail rotor gear train,
will alert repair agencies of the mandatory inspection required on
the Aerospatiale SA-315 Lama 316B, 316C, and 319 Alloutte III, Tail
Rotor Drive System.

The notice published in the General Aviation Airworthiness Alerts
referred to in recommendation A-80-83 (above) will also serve to
alert operators of the requirement to place special emphasis on the
preflight checklist to check the tail rotor output shaft for exces-
sive backlash. We also intend to prepare a notice to be published in
the General Aviation Airworthiness Alerts (AC 43-16) to alert heli-
copter main transmission overhaul agencies to emphasize the need for
strict adherence to the manufacturer's overhaul and buildup instruc-
tions for pinion gear installation and proper torquing of the
retaining nut. We will make this document available to the Board as
soon as it is available.

We believe the foregoing measures will resolve the safety issues
which were of concern in Safety Recommendations A-80-82 through -84
and, accordingly, FAA considers actions on these recommendations
completed.

XSinceAy

a Bond
Administrator

Enclosures
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: September 4, 1980

----------------------------------- W-------
Forwarded to:

* Honorable Langhorne M. Bond
Administrator SFT EOMNAINS
Federal Aviation Administration SFT EOMNAINS
Washington, D.C. 20591 A-80-82 throueh -84

-- --------------------------------- W-------

On July 28, 1980, an Aerospatiale Lama 315B helicopter, N67103, crashed and
burned near Dillon, Montana. The pilot was killed. The aircraft had just lifted a
1,000-lb external sling load and was transitioning to forward flight when directional
control was lost. The aircraft descended rapidly while rotating about its vertical axis,
and crashed.

Subsequent disassembly and inspection of the main transmission revealed that the
lower vertical bevel pinion gear (PN 319A62-01-010-0), which meshes with the tail
rotor quill gear, was free to rotate on the vertical shaft (PN 319A62-02-009) splines.
The gear and shaft splines were stripped and the pinion gear retaining nut was loose.
The stripped splines resulted in loss of continuity in the tail rotor gear train. The
transmission had accumulated about 400 hours since its third overhaul. The normal
overhaul interval is 1,200 hours. A detailed metallurgical examination of the pinion
gear and shaft is planned.

On August 10, 1980, the Safety Board was notified that another 3158 helicopter,
belonging to the same operator, was reported to have excessive free play in the tail
rotor drive gear train within the main transmission. Subsequent disassembly of this
transmission, under the supervision of Safety Board field investigators, revealed
excessive wear on the pinion gear and shaft splines and a loose retaining nut. The

*transmission had accumulated about 700 hours since its third overhaul.

The Safety Board is concerned that other main transmissions installed on these
model helicopters may have excessive wear in the area of the gear/shaft splines. The
manufacturer has indicated that more than 0.25 inch of radial free play measured at the
tall rotor drive output flange should be considered excessive, and on August 14, 1980,
issued a telegraphic bulletin to all operators of 315 Lama and 3168, 316C, and 319
Allouette III helicopters recommending an inspection procedure that will reveal
excessive wear in the area of gear/shaft splines.

3046
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Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue a telegraphic Airworthiness Directive to require immediate
compliance with the tail rotor drive system inspection criteria specified
in the telegraphic bulletin issued by the Aerospatiale Helicopter
Company on August 14, 1980. The inspection is applicable to the 315
Lama and 316B, 316C, and 319 Alouette Ill model helicopters. (Class 1,
Urgent Action) (A-80-82)

Based on the results of the initial inspection specified in the
manufacturer's telegraphic bulletin, consider a requirement for an
inspection for excessive radial motion in the tail rotor drive system as
part of the existing preflight inspection. (Class I, Priority Action)
(A-80-83)

Notify all main transmission overhaul facilities of these two occurrences
and emphasize the need for strict adherence to the manufacturer's
buildup instructions for pinion gear installation and proper torquing of
the retaining nut. (Class II, Priority Action) (A-80-84)

KING, Chairman, MeADAMS, GOLDMAN, and BURSLEY, Members, concurred in
these recommendations. DRIVER, Vice Chairman, did not participate.

hairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
A

November 13, 1980 0

OFFICE OF

The Honorable James B. King THE ADMINISTRATOR

Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is relative to NTSB Safety Recommendation A-80-85 issued by the
Board on August 28, 1980. This recommendation resulted from the Board's
investigation of an inflight fire occurring aboard an Aerospatiale

SA-330 helicopter inbound to Quonset Point, Rhode Island, on
August 26, 1980.

A-80-85.

Issue an emergency Airworthiness Directive for all Aerospatiale
helicopter models SA-330 to inspect, separate, and secure electrical
wires that are near hydraulic lines between fuselage stations 5295 and
5600.

Comment.

The FAA issued an emergency telegraphic Airworthiness Directive (AD)
No. T80-18-51 on August 29, 1980, based upon its investigation and
evaluation of the incident. A copy of this emergency AD is enclosed.

This letter serves to complete the record. We note that the NTSB classified

this recommendation as "closed--acceptable action" on September 29, 1980

before the FAA official reply was issued

Sincerfly,

anghrne Bond
Administrator

Enclosure



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: August 28, 1980

- ----------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20591

A-80-85

-----------------------------------

On August 26, 1980, an Aerospatiale SA-330 helicopter, N3596N, owned and
operated by Petroleum Helicopters, Inc., of Lafayette, Louisiana, was inbound to
Quonset Point, Rhode Island, with a crew of two and seven passengers. About 2 miles
east-southeast of Quonset, the crew reported a fire in the passenger compartment. The
onboard fire extinguishers were used to put out the fire, and the helicopter landed
without further incident.

The continuing investigation of this incident has determined that wire number
1XP2BF contacted or shorted, and burned through hydraulic line 330A75 5311 02
causing a high-pressure hydraulic leak and fire. We believe that a similar incident
occurred with a like model helicopter belonging to Petroleum Helicopters, Inc., about 2
years ago causing extensive damage.

To prevent a fire that might result from friction between electrical wires and
hydraulic cables on the Aerospatiale SA-330 helicopter, the National Transportation
Safety Board recommends that the Federal Aviation Administration:

Issue an emergency Airworthiness Directive for all Aerospatiale helicopter
models SA-330 to inspect, separate, and secure electrical wires that are
near hydraulic lines between fuselage stations 5295 and 5600. (Class I,
Urgent Action) (A-80-85)

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in
this recommendation. DRIVER, Vice Chairman, di ot part' p e
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIA ION ADMINISTRATION

WASHINGTON, D.C. 20591

December 9, 1980

OFFICE OF
ThE ADMINISTPATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-86 through
A-80-89 issued by the Board on September 10, 1980. These recommen-
dations resulted from the Board's investigation of a presumed crash
of a Cessna 340, NIlORA, near Petersburg, Alaska, on August 20, 1980.

The FAA, in its review of NTSB Safety Recommendations A-80-86 through
A-80-88, noted that the reference to Airworthiness Directive
(AD) 80-16-06, made in each of the three recommendations is in error.
The appropriate Airworthiness Directive number is 80-18-06 and has been
corrected in our response.

A-80-86.

Revise Airworthiness Directive 80-18-06, dated August 23, 1980, to
require an initial inspection before further flight, regardless of
the aircraft's total time, and restrict the performance envelope of
those Cessna models affected by the AD to that of the basic Cessna
model 335/340 until the empennage structural cracking problem is
resolved.

FAA Comment.

The FAA concurs in this safety recommendation and AD 80-18-06 was
superseded by AD 80-19-17 on September 12, 1980. AD 80-19-17 requires
an inspection before further flight, and each 10 hours thereafter,
regardless of total hours or engine configuration. One hundred and
thirteen reports have been received in accordance with the requirements
of the AD. A review of these reports indicates that any failure or
damage would be readily detectable long before it could progress to
a potentially unsafe condition within the 10-hour inspection cycles,
regardless of the performance envelope for the particular airplane. It
should be noted that the Model 335 and the Model 340 have different
performance envelopes. The FAA considers action on Safety
Recommendation A-80-86 completed.
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A-80-87. Evaluate the 100-hour recurring inspection interval now
required in AD 80-18-06 to ascertain the need for a shorter interval,
and amend the AD as appropriate.

FAA Comment.

The FAA concurs in this safety recommendation. Subsequent to the
issuance of AD 80-18-06, a cracked gusset was reported on an airplane
with a total time of 39.6 hours. Three other reports identified
significant damage on airplanes that had been inspected 43, 44, and 61
hours earlier. Additionally, the airplane involved in the presumed
crash near Petersburg, Alaska, on August 20, 1980, had been inspected
approximately 210 hours previously. Based on a worst case assumption,
a 10-hour inspection interval was established for AD 80-19-17. The
FAA considers action on Safety Recommendation A-80--87 completed.

A-80-88.

Evaluate the design certification data of the Cessna 335/340 empennage
structure to ascertain if all possible vibratory modes and structural
loads to which it can be exposed have been considered and require
retrofit modification to aircraft affected by AD 80-18-06 as indicated
to be necessary.

FAA Comment.

The FAA concurs in this safety recommendation and we are currently
evaluating certification data for a new design horizontal stabilizer
and elevators. In addition to applicable Federal Aviation
Regulations Part 23 requirements, thiE jill include measured flight
loads of critical tail structure and an accelerated service test
program. The manufacturer presently plans to retrofit all affected
airplanes when the new design is finalized. We will advise the Board
when actions on this safety recommendation are completed.

A-80-89.

Evaluate the results of the initial inspections performed in
compliance with the revised Airworthiness Directive, to ascertain the
need for a-Quality Assurance Systems Analysis Review (QASAR) of the
Cessna 335/340 manufacturing process.

FAA Comment.

The FAA concurs in this safety recommendation. Our evaluation reveals
that all data and findings to date, concerning Model 335/340
eupennage structural cracking, generally reflect design deficiency
rather than poor workmanship or quality control. Moreover, the

* ~~~~~~~86 .__ _______ _



3

intent of NTSB Safety Recommendation A-80-89, with respect to possible
quality causes, is accomplished by ongoing programs presently
administered by the Wichita Engineering and Manufacturing District
Office as a function of Production Certificate Management. This
program includes regularly scheduled QASAR evaluations (the most recent
one at Cessna Wallace Division was conducted July 15 through 24, 1980).
Additional unannounced "pop-in" audits were performed at Cessna Wallace
in February, June, and August 1980, and an airworthiness shakedown of a
Model 340A aircraft was conducted in November 1979. Although numerous
discrepancies were corrected, none of the findings represented a
safety/airworthiness item. Additionally, the assigned principal
inspector conducts a progressive system of airworthiness verification as
an ongoing part of day-to-day certificate management.

The FAA will be alert for detection of workmanship/quality items of
significance during the AD inspections. If such items are reported
through the service difficulty system or directly by coordination
between field offices, the Wichita District Office will evaluate the
findings, conduct additional investigations as appropriate, and
initiate a requirement for corrective action when concluded. All of
these actions are a part of the certificate management responsibil-
ities of the Engineering and Manufacturing District Office. The FAA
considers action on Safety Recommendation A-80-89 completed.

Sincerely,

Langhore1od
Administrator
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*AT;ONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: September 10, 1980

------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20591

A-80-86 through -89

The National Transportation Safety Board is investigating the presumed crash of a
Cessna 340, N110RA, in the water near Petersburg, Alaska, on August 20, 1980. The
aircraft, pilot, and three passengers are still missing.

The aircraft had been cleared for the approach to Petersburg when the pilot
radioed that he was having control difficulties in the pitch axis. He requested and
received clearance to climb to altitude and stated that his intentions were to return to
Ketchikan, Alaska. Shortly thereafter, the pilot reported that the aircraft was breaking
up.

The Safety Boards review of the maintenance records of the accident aircraft
revealed a history of empennage structural problems dating back to 1977 when t,e
aircraft had less than 100 hours total time. There were recurrent reports of irn-fli -r,
empennage vibrations and recurrent findings of stabilizer and elevator structural
cracks. Attempted corrective action had included installation of a new horizontal
stabilizer at 174 hours and reskinning of the stabilizer at 893 hours. The left outbotrd
elevator hinge bracket was found cracked and was replaced 8 days before the accident.
Total time on the aircraft was 1,035 hours.

The Safety Board is aware of the special inspection requirements issued initially
in December 1979, by the manufacturer in Cessna Multi-Engine Service lnformstioi:
Letter, ME-79-44, and the two subsequent revisions to the letter. The Board is dso
aware of Airworthiness Directive 80-18-06, dated August 23, 1980, which miadeRevision 2 of the Service Letter mandatory.

Recently, the Safety Board was informed by an FAA inspector in a General
Aviation District Office that compliance with AD 80-16-06 has disclosed several
instances of cracked structure in the elevator hinge area. In one case, a precautionary
inspection on an aircraft with less than 40 hours total time revealed a crack in the
elevator gusset.

The Safety Board is concerned that, at this time, the problem which is causing to,
empennage structural cracking on these particular models is not well defined. T'te
strvice problems have been associated with those aircraft models with the larger

306,71
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engines installed (greater than 285 maximum continuous horsepower) which were
manufactured or modified before a structural change which strengthened the empennage
was incorporated in the design. Additionally, the Safety Board is concerned that the 100-
hour total time requirement for initial inspection and the 100-hour recurring inspection
interval may not be adequate to detect potential failures. Also, structural cracks in low-
time aircraft could be indicative of an unpredicted vibratory mode, a productitn line
quality control deficiency, or both.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Revise Airworthiness Directive 80-16-06, dated August 23, 1980, to
require an initial inspection before further flight, regardless of the
aircraft's total time, and restrict the performance envelope of those
Cessna models affected by the AD to that of the basic Cessna model
335/340 until the empennage structural cracking problem is resolved.
(Class I, Urgent Action) (A-80-86)

Evaluate the 100-hour recurring inspection interval now required in AD
80-16-06 to ascertain the need for a shorter interval, and amend the AD
as appropriate. (Class I, Urgent Action) (A-80-87)

Evaluate the design certification data of the Cessna 335/340 empennage
structure to ascertain if all possible vibratory modes and structural loads
to which it can be exposed have been considered and require retrofit
modification to aircraft affected by AD 80-16-06 as indicated to be
necessary. (Class H, Priority Action) (A-80-88)

Evaluate the results of the initial inspections performed in compliance
with the revised Airworthiness Directive, to ascertain the need for a
Quality Assurance Systems Analysis Review (QASAR) of the Cessna
335/340 manufacturing process. (Class II, Priority Action) (A-80-89)

KING, Chairman, GOLDMAN and BURSLEY, Members, concurred in these
recommendations. DRIVER, Vice Chairman, and McADAMS, Member, did not
participate.

By: James B. King
S Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

December 8, 1980
OFFi(. :L I

THlE ALJA4NS Aff

7he Ioriorable amiies i3. Kingj
Chainian, National Transportation

Safety Board
800 Independence Avenue, 9W.
Wash ington, D. C. 20594

Dear 1r. Chairman:

This is in response to NTqSB Safety Recommendations A-80-90 througi.
A-80-95 issued by the Board on September 9, 1980. These recoTmendai--.,::
resulted from the Board's study of general aviation accidents durinj
1974-1978, involving postcrash fire.

A-80-90.

Amend the airworthiness regulations to incorporate the latest technoloy
for flexible, crash-resistant fuel lines, and self-sealing frangible
fuel line couplings at least equivalent in performance to those used ir
recent FAA tests and described in Report No. FAA-RD-78-28 for all newly
certificated general aviation aircraft.

A-80-91.

Amend the airvworthiness regulations to incorporate the latest tec(nology
for light weight, flexible, crash-resistant fuel cells at least equiva--
lent in performance to those used in recent FAA tests and described in
Report No. FAA-RD-78-28 for newly certificated general aviation aircraEt
having nonintegral fuel tank designs.

A-80-92.

Require after a specified date that all newly manufactured general
aviation aircraft comply with the amended airworthiness regulations
regarding fuel systen crashworthiness.

A-80-94.

Assess the feasibility of requiring the installation of selected crash
resistant fuel systen conponents, made available in kit form from Ifmanu.-
facturers, in existing general aviation aircraft on a retrofit basis and
promulgate appropriate regulations.

9)1 _ _ _ _ _



2

FAA Cciinent.

'ftie FAA believes th.se recoiiro.ndat ion, muerit consideration, but will
reqjire indepth investigation with regard to effectivity and
feasibility. A pro3ect has t** n established to consider the substance
of these recommendations, and we intend to provide the Board a status
report within 90 days.

A-80-93.

Fund research and develoInent to develop the technology and promulgate
standards for crash-resistant fuel systemns for general aviation aircraft
having integral fuel tank designs equivalent to the standards for those
aircraft having nonirtegral fuel tank designs.

A-80-95.

Continje to fund research and development to advance the state-of-
the-art with the view toward developing other means to reduce the
incidence of postcrash fire in general aviation aircraft.

FAA Comrnent.

A crashworthiness investigation team specializing in the collection of
precise accident and injury information is being formed. Research and
development efforts will be undertaken depending on the results of the
team's findings. Any such programs will include a ost/benefit analysis
to assure that the cost of installing crash-resistant tanks and fittings
are conriensurate with expected safety improvements. We will keep the
Board informed of our efforts in this regard.

Since ,

'bangh~n tBond
Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: September 9, 2980

-------------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-80-90 through -95

---------------------------------
A stud, 1/ by the National Transportation Safety Board showed that Dosterash

fires occurred in approximately 8.0 percent of the 22,002 general aviation accidents
during 1974-1978. About 59 percent of the accidents involving posterash fire resulted
in fatalities. However, fatalities were involved in only 13.3 percent of those accidents
without fire.

A comparison was made of similar types of accidents in two categories: severe
and nonsevere. In the severe accidents, fatalities occurred in about 62 percent of the
accidents with posterash fire and in only 18 percent of the accidents without posterash
fire. In the nonsevere accidents, fatalities occurred in about 19 percent of the
accidents with postcrash fire, and in less than I percent of the accidents without
postcrash fire. Thus, whether severe or nonsevere, accidents with postcrash fire are
fatal considerably more often than accidents without postcrash fire.

The study further indicated that of the 1,038 fatal accidents involving posterash
fire, only 235 were fatal because of impact. The remaining 803 were fire-related fatal
accidents and would have been survivable had there been no posterash fire. This would
indicate that in these accidents, as many as 1,734 lives could have been saved.

The primary causes of posterash fires have been known for years. Further, for the
last 15 years techniques for the control of postcrash fires have been known, especially
in the area of fuel containment. Crash-resistant fuel systems have been in use in U.S.
Army aircraft since 1970. A study of Army helicopter accidents from 1970-1973
showed that in 895 accidents involving helicopters without crash-resistant fuel systems.
postcrash fire occurred in 80, or 8.94 percent of the crashes. Further, these accidentr
were responsible for 52 fire fatalities and 31 fire injuries. In helicopters equioped with
crash-resistant fuel systems, out of 702 accidents, posterash fire occurred only 14
times, or 1.99 percent. In these accidents, there were no fire injuries or fatalities.

Posterash fires are occurring in survivable accidents. Regulations under which
most general aviation aircraft were designed and certificated, and are currently beitur
manufactured, do not include considerations for fuel containment in crash conditions.

I/ For more information read, 'Special Study - General Aviation Accidents: Post
trash Fires and How to Prevent or Control Them." (NTSR-AAS-80-2)

2878 A

93



-2-

Regulations developed since that time do include considerations for fuel containment
under conditions prescribed for a minor crash landing. However, the Safety Board does
not believe that these regulations reflect the current state-of-the-art available for
general aviation aircraft.

As a result of its special study, the National Transportation Safety Board recom-
mends that the Federal Aviation Administration:

Amend the airworthiness regulations to incorporate the latest technology
for flexible, crash-resistant fuel lines, and self-sealing frangible fuel line
couplings at least equivalent in performance to those used in recent FAA
tests and described in Report No. FAA-RD-78-28 for all newly certifi-
cated general aviation aircraft. (Class 11, Priority Action) (A-80-90)

Amend the airworthiness regulations to incorporate the latest technology
for light weight, flexible, crash-resistant fuel cels at least equivalent in
performance to those used in recent FAA tests and described in Report
No. FAA-RD-78-28 for newly certificated general aviation aircraft
having nonintegral fuel tank designs. (Class II, Priority Action)
(A-80-9 1)

Require after a specified date that all newly manufactured general
aviation aircraft comply with the amended airworthiness regulations
regarding fuel system crashworthiness. (Class U, Priority Action)
(A-80-92)

Fund research and development to develop the technology and promul-
gate standards for crash-resistant fuel systems for general aviation
aircraft having integral fuel tank designs equivalent to the standards for
those aircraft having nonintegral fuel tank designs. (Class II, Priority
Action) (A-80-93)

Assess the feasibility of requiring the installation of selected crash
resistant fuel system components, made available in kit form from
manufacturers, in existing general aviation aircraft on a retrofit basis
and promulgate appropriate regulations. (Class II, Priority Action)
(A-80-94)

Continue to fund research and development to advance the
state-of-the-art with the view toward developing other means to reduce
the incidence of posterash fire in general aviation aircraft. (Class U1,
Priority Action) (A-80-95)

KING, Chairman, MeADAMS, GOLDMAN, BURSLEY, Members, concurred in
these recommendations. DRIVER, Vice Chairman, did not participate.

,A y: James B. log
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

December 15, 1980 "i

OFFICE OF

The Honorable James B. King
Chairman, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-101 through
A-80-104 issued by the Board on September 25, 1980. These recommen-
dations resulted from the Board's study of air taxi accidents which
occurred in Alaska from 1974 through 1978.

The Federal Aviation Administration's (FAA) Alaskan Region, in coopera-
tion with the State of Alaska and the National Weather Service, is
currently involved in high frequency (HF) transmissions to collect
weather and airport information. We are also involved in the
evaluation of "meteor burst" technology and television weather
observations.

A-80-101.

Evaluate, in cooperation with the State of Alaska and the National
Weather Service, the feasibility of equipping its flight service
stations and the NWS-certified weather observers in rural villages with
high-frequency transceivers that have the appropriate frequencies to
facilitate the ground-to-ground communication of weather and runway
conditions.

FAA Comment.

The FAA concurs in the intent of this safety recommendation and such au
effort is currently in progress. The FAA's Alaskan Region is presently
using HF transceivers to collect weather and airport information from
remote locations. Due to the unreliable nature of HF, (atmospheric
influences, skip, etc.), we plan to provide HF transceivers as needed,
until they can be replaced with more reliable "meteor burst" or
satellite communications.

t9
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A-80-102

Locate and maintain permanently a Principal Operations Inspector and a
Principal Maintenance Inspector at ome. Bethel, Ketchikan, and at as
many other regional aviation hubs as possible.

FAA Comment.

The FAA appreciates the intent of this recommendation, but we do not
concur in substance. The establishment of GADO's or satellite offices
at any location, Including those in Alaska, is based upon a number of
factors including the need for full-0me FAA services and consideration
of the various alternatives available to provide these services.

The FAA has, in the past, considered establishing additional GADO's at
the locations identified in Safety Recommendation A-80-102. However,
the workload historically has been cyclic, and we have been unable to
justify domiciled GKDO personnel at these locations. FAA inspectors
from the Alaskan Region GADO's and FSDO's have provided required
services through expanded travel and extended duration of assignment at
these locations when activity has warranted, This flexibility of
assignment has permitted FAA managers to meet the changing demands of
the work situation in Alaska while still controlling growth of the
Federal work force. The FAA is presently reexamining future inspector
staffing requirements in Alaska. This review includes potential
location assignment of domiciled inspectors. We expect to complete our
study in April of 1981, and we will inform the Board of our findings
and long-term staffing plans at that time.

A-80-103.

Continue to develop, in cooperation with the National Weather Service,
the concept of "meteor burst" technology for transmission of weather
observations from rural villages to regional aviation hubs in Alaska.

FAA Comment.

The FAA concuxs in this safety recommendation, and "meteor burst"
technology is presently being tested at two locations in Alaska. So
far, the results have been favorable. Future plans for this concept
are pending, and the FAA will continue to monitor this effort.

A-80-104.,

Continue to develop and improve, in cooperation with the National
Weathex Service, the technology of the television weather observation
system in Alaska.
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FAA Comment.

The FAA concurs in this safety re ommendation. "Slow scan" and "live
scan" television observations arebeing tested at two Alaskan
locations. More locations are planned subject to the outcome of these
tests, and the FAA will continue to monitor this effort.

Sincerely,

Lnhorne on
Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: ep~2ber 25. 192'

---------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Feu eral Aviation Administration SAFETY RECOMMENDATION(S)
Wabningtpn, D.C. 20591

A-80-101 through -104

-------------------------------
I he National Transportation Safety Board has studied the air taxi accidents which

occurred in Alaska from 1974 through 1978. Accident data from the Safety Board's
automated aviation accident data system for that period were analyzed by means of
treauency distributions. Safety Board staff also visited Alaska to see the conditions
under which the air taxi community operates, to discuss the community's attitudes and
needs, and to examine the community's interaction with Federal and State agencies.
While in Alaska, the Safety Board staff met with officials of the Federal Aviation
Administration (FAA), the National Weather Service (NWS), the Alaska Department of
Iransportation and Public Facilities (DOT/PF), the Alaska Air Carriers Association, and
17 air taxi operators. 1/

[he State of Alaska is heavily dependent on its air taxi industry to transport food,
medicine, mail, and many other necessities of life to rural villages. Alaska, however,
has an air taxi safety problem. During the 5-year period 1974-1978, there were 311 air
tax; accidents in Alaska, of which 266 were nonfatal and 45 were fatal, compared with
753 air taxi accidents in the rest of the United States, of which 562 were nonfatal and
19] were fatal. More importantly, the nonfatal air taxi accident rate (per 100,000
flying hours) in Alaska is almost five times higher than the nonfatal air taxi accident
rate in the rest of the United States, and the fatal air taxi accident rate in Alaska is
more than double the fatal air taxi accident rate in the rest of the United States.

rhe Safety Board study concluded that there are three major factors responsible for
the high air taxi accident rate in Alaska: (1) the "bush syndrome," (2) inadequate
airfield facilities and inadequate communications of airfield conditions, and (3)
inadequate weather observations, inadequate communications of the weather
information, and insufficient navigation aids. The "bush syndrome" is an attitude on the
part of air taxi operators, pilots, and passengers in Alaska that ranges from a casual
acceptance of risks to a willingness to take unwarranted risks. Most of the active
airports in Alaska are State owned and maintained, and many of their runways are
inadequately maintained. Whiteouts, very rapid weather changes, and a scarcity of
navigation aids cause pilots to make many off-airport takeoffs and landings lin float-
equipped and ski-equipped aircraft. The collection and dissemination of iweather
information and current runway condition information is hampered by a shortage of
trained personnel and an inadequate communications system in rural Alaska.

1/ For more detailed information read "Special Study--Air Taxi Safety in Alaska"
rNTSB-AAS-90-3).
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The relationship between the State's air taxi operators and the FAA appears to be
strained. Further, because of a lack of permanent FAA inspectors at the rural aviation
transportation hubs, there is insufficient opportunity for the FAA to provide guidance to
the air taxi operators.

The State of Alaska has recently appropriated, through Chapter 50, SLA 1980,
substantial funds for the improvement of the State aviation system, including upgrading of
runways and the installation of navigation aids, and weather reporting and
communications equipment. A comprehensive State aviation system plan, adequate to
implement the intent of Chapter 50, SLA 1980, does not appear to exist. Further,
centralized control over, and authority for, developing such a plan does not appear to
exist within the current State DOT/PF structure. Cooperation among the State, the FAA,
the NWS, and the air taxi operators must be increased if the State is to develop and
implement the plan.

Based on the results of this study, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Evaluate, in cooperation with the State' of Alaska and the National
Weather Service, the feasibility of equipping its flight service stations
and the NWS-certified weather observers in rural villages with high-
frequency transceivers that have the appropriate frequencies to
facilitate the ground-to-ground communication of weather and runway
conditions. (Class II, Priority Action) (A-80-101)

Locate and maintain permanently a Principal Operations Inspector and a
Principal Maintenance Inspector at Nome, Bethel, Ketchikan, and at as
many other regional aviation hubs as possible. (Class II, Priority Action)
(A-80-102)

Continue to develop, in cooperation with the National Weather Service,
the concept of "meteor burst" technology for transmission of weather
observations from rural villages to regional aviation hubs in Alaska.
(Class UI, Priority Action) (A-80-103)

Continue to develop and improve, in cooperation with the National
Weather Service, the technology of the television weather observation
system in Alaska. (Class Uf, Priority Action) (A-80-104)

KING, Chairman, GOLDMAN and BURSLEY, Members, concurred in these
recommendations. DRIVER, Vice Chairman, and McADAMS, Member, did not
participate.

Megsa. ing
hairmanN~
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

OFFICE 0O-
The Honorable James B. King THE ADMINISTRATOR

Chairmii, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-l06 and A-80-107
issued by the Board on October 2, 1980. These recommendations resulted
from the Board's investigation of an incident involving flight control of
an Aerospatiale 341G Gazelle helicopter on May 14, 1980.

A-80-106. Issue a Telert Maintenance Bulletin to require one-time
inspection of the rudder pedal shafts on the Aerospatiale 341G helicopter
for proper installation.

FAA Comment. Prior to receipt of this recommendation, the FAA had brought
the details of this incident to the attention of FAA field inspectors and
the aviation community in the General Aviation Alerts (AC 43-16) issued
August 1980 (copy enclosed). Since this alert had been distributed by
mail at least 1 month prior to receipt of the reconendation, we do not
believe a telegraphic alert at this time is necessary. We believe that
the August 1980 alert satisfies the intent of Safety Recommendation A-80-106,
and FAA considers action on this recommendation completed.

A-80-107. Review and evaluate the rudder pedal installation to determine
if a stronger pedal retention design is necessary.

FAA CoIrment. The FAA discussed this matter with the French airworthiness
authority and Aerospatiale Corporation in October 1980. It was agreed
that issuance of a service letter would be sufficient to prevent recurrence
of this incident. We expect publication in the near future and a copy will
be forwarded to the Board when available. The FAA considers action on
Safety Recoumendation A-80-107 completed.

Sincerely,

Administrator

Enclosure
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: October 2, 1980

----------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-80-106 and -107

On May 14, 1980, an Aerospatiale 341G (Azelle helicopter was approaching a
confined-area landing site when the flight-control hydraulic pressure was lost. The
pilot maintained control and continued his approach. As the aircraft was flared for
landing, the pilot's right rudder pedal rotated from beneath his foot, causing the pilot to
lose directional control of the aircraft. After several rapid rotations of the fuselage,
the pilot instructed the passenger, seated in the copilot's seat, to depress the copilot's
right rudder pedal. The pilot regained directional control and landed the aircraft
uneventfully.

Detailed examination of the pilot's right rudder pedal revealed that the lower of
two rivets (PN L2125-24-12 DCJ) which attaches the leaf spring/locking pin assembly to
the pedal shaft had sheared. However, review of the pedal installation indicates that
the rivet sheared as a result of the pedal's rotating. If the pedal is fully engaged in its
floor fitting, the locking pin will prevent rotation and a flat machined on the base of
the pedal shaft which mates with a flat on the floor fitting will prevent rotation should
the locking pin fail.

The Safety Board is concerned that other rudder pedal shafts may not have been
properly installed and fully engaged and looked in their respective fittings which could
result in loss of directional control,

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Issue a Telert Maintenance Bulletin to require a one-time Inspection of
the rudder pedal shafts on the Aerospatiale 341G helicopter for proper
installation. (Class I, Urgent Action) (A-80-106)

Review and evaluate the rudder pedal installation to determine if a
stronger pedal retention design Is necessary. (Class U, Priority Action)
(A-80-107)

KING, Chairman, DRIVER, Vice Chairman, MoAD)AMS, GOLDMAN, and
BURSLEY, Members, concurred in these tion.
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IPANationauI Tranlsporttion
0 Safety Board

Washington.D C. 20594

Office of
Chairman

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter dated October 30, 1980, responding
further to National Transportation Safety Board Safety Recommendation
A-76-64 issued April 1, 1976. This is one of six recommendations that
emanated from the Overseas National Airways DC-10 accident at John F.
Kennedy International Airport, on March 11, 1976. The accident resulted
from a rejected takeoff after a number of large birds were ingested into
the No. 3 engine. We recommended that the Federal Aviation Administration
(FAA):

"Amend 14 CFR 33.77 to increase the maximum number
of birds in the various size categories required to
be ingested into turbine engines with large inlets.
These increased numbers and sizes should be
consistent with the birds ingested during service
experience of these engines."

We note that the FAA has taken steps to establish a special project
to obtain meaningful data necessary for the resolution of this
recommendation. We thank the FAA for actions taken thus far and would
appreciate being kept informed of the results of the special project.
Safety Recommendation A-76-64 remains in an "Open--Acceptable Action"
status.

Sincerely yours,

3 es B. g
C airma
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

460

THE ADMiNISTRATOR
October 30, 1980

The Honorable James B. King
Chairman, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear MIr. Chairman:

This is in further response to your letter of July 30, 1980, concerning
NTSB Safety Recommendation A-76-64 issued April 1, 1976, and supple-
ments our letter of July 26, 1976.

A-76-64. Amend 14 CFR 33.77 to increase the maximum number of birds in
the various size categories required to be ingested into turbine
engines with large inlets. These increased numbers and sizes should be
consistent with the birds ingested during service experience of these
engines.

Comment. Several attempts have been made by examining NTSB, Federal
Aviation Administration (FAA) and industry engine records to determine
the numbers and sizes of birds being ingested into turbine engines with
large inlets. The FAA has made three such examinations since these
engines entered airline service early in 1970. The most recent study
of the available records was made by an ad hoc committee of the
Aerospace Industries Association. All these efforts show that
available records do not provide the information necessary to enable
the FAA to make an intelligent revision of the sizes and numbers of
birds required to be ingested for engine type certification. Further-
more, the service experience with these engines does not indicate any
serious deficiency in the existing bird ingestion requirements. United
States operators have accumulated over 27,000,000 flight-hours with
these engines. Operations by foreign airlines bring the total
experience to over 40,000,000 flight-hours. In all that operating
time, there has been but one accident similar to that experienced by
Overseas National Airlines wherein three or more large birds were
ingested in the engine.
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Inc FAA acknowledges the need for better data relating to the number
and sizes of birds being ingested. Because the normal reporting
activity of these events does not usually provide sufficient informa-
tion of this kind, the FAA has taken the initial steps to establish a
special project to obtain the needed data. The FAA will take
appropriate action if statistically meaningful data are obtained which
justify the amendment of existing standards. We will keep the NTSB
informed of the results of this work.

Sncere1y,

4z an g e Bond
Administrator
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IArNational Transportation
" Safety Board

iashngtonD C 20594

Offce of
Cnarman

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Please refer to National Transportation Safety Board Safety
Recommendation A-76-64 issued April 1, 1976. This is one of six recom-
mendations that stemmed from the Overseas National Airways DC-1O
accident at John F. Kennedy International Airport on March 11, 1976.
The accident resulted from a rejected takeoff after a number of large
birds were ingested into the No. 3 engine. We recommended that the
Federal Aviation Administration:

"Amend 14 CFR 33.77 to increase the maximum number of birds in
the various size categories required to be ingested into
turbine engines with large inlets. These increased numbers
and sizes should be consistent with the birds ingested during
service experience of these engines."

This recommendation has been kept in an "Open--Acceptable Action"
status on the understanding that it is being resolved through the
regulatory process. In order to evaluate its progress and update the
public docket, we would appreciate an updated status report.

4

Sincerely yours,
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National Transportation
SafetyBoard
Wlishinglon.DC. 205N4

Oftie of
Cha,,m,, AUG 2 6 176

Honorable John L. McLucas
Mdministrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Dr. McLucas:

This will acknowledge 'eceipt of your letter of July 26, 1976,
in which you indicated that , ederal Aviation Administration
concurs with General Ele,'ric Company's contention that the controlled

unbalance tests of the CF6-6 and CIP6-50 engines demonstrated more
severe conditions than could be encountered by in-service bird strikes.

While this contention may be true, the National Transportation
Safety Board believes that actions to date are not responsive to

' the issue posed in our letter of June 25, 1976, regarding the appli-
cation of test criteria contained in Advisory Circular AC 33-IA con-
cerning the ingestion of flocks of medium-sized birds.

Therefore, the Safety Board would appreciate receiving your
views on why you believe it unnecessary to apply the Advisory

Circular tests.

Accordingly, we intend to hold our Safety Recommendations

A-76-59 through 64 in an "open" status until we receive your views
on this matter.

Webster B. Tdd

Chairman

II
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DEPARTMENT OF TRANSPORTATION
FEDERAL. AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

JUL 2 6 1978TH OFFICE OF

Honorable Webster B. Todd, Jr.
Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Washington, D.C. 20594

Dear Mr. Chairman:

This supplements our April 2 and 26 responses to NTSB Safety
Recommendations A- 76-59 through 64.

The General Electric Company, .through full-scale controlled engine
failure testing, has been able to reproduce the mode of compressor
failure experienced by the Overseas National Airlines DC-]0 on
November 12, 1975.

The failure was achieved on a CF6-50 engine at the Peebles test
faiiyin Peebles, Ohio, on February 29 by instantaneous unbalance

of the rotor in the region of the mid-span shroud to create a 50, 000
gram inch unbalance. The unbalance generated causes sufficient
interference to occur between the three booster stage fan blades and
the epoxy shroud material to provide a fine powder which permitted
auto-ignition under elevated temperature and pressures. Subsequent
laboratory material tests on scale models supported the failure mode
experienced on the full-scale engine tests.

In order to further confirm that the abradable epoxy material was the
cause of the ONA engine failure, CF6-6 and CF6-50 engines were
built up with the epoxy eliminated on the CF6-6 engine and replaced
with an abradable aluminum honeycomb material on the CF6-50
engine. Both engines were configured to incorporate the modifications
which were being considered for service release and field modification.

At this point, considerable thought was given to whether the engine
failure should be induced by bird ingestion or through controlled fan
blade failure to produce a controlled engine rotor system unbalance.

On the basis of operational experience as well as certification tests
where bird ingestion damage was encountered, it appeared highly
improbable that the bird ingestion would produce enough unbalance
and subsequent damage to create the service failure mode. It was,
therefore, considered most appropriate to simulate a bird strike by
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controlled fan blade failure to a degree exceeding the most severe
unbalance conditions encountered to date. It was also considered
important to unbalance conditions with the abradable epoxy removed
and with the abradable epoxy replaced with aluminum honeycomb
material,

The tests on the CF6-50 engine were completed April 29 and on the
CF6-6 engine on May 6. No indications of over pressure of the
high compressor case or case separation at the bolted flanges were
encountered.

The Federal Aviation Administration participated in the above test
program planning and concurs that the controlled unbalance tests
were more severe than could be encountered by inservice bird
strikes and that a viable field modification program to the engine
has been proposed by General Electric to eliminate future high
pressure compressor case failures.

Notices of Proposed Rule Making (NPRMs) have been issued specify-
ing that the modification of inservice engines commence immediately
with a scheduled completion date of June 1, 1977, for CF6-50 model
and July 1, 1977, for the CF6-6 model engines. The modification is
being incorporated in all new production engines.

We believe that the action described above satisfies the intent of the
recommendations.

Sincerely,

L. Mcn L
L~nnisi rator



M N National Transportation
Safety Board
Washington.D C. 20594

office d
'a"ran June 25, 1976

Honorable John L. McLucas
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Dr. McLucas:

In our last communication, you advised me that
the Federal Aviation Administration would advise
the Safety Board of any corrective actions resul-
tant from our Safety Recommendations A-76-59
through 64, which were initiated as a result of
the Overseas National Airways accident at John
F. Kennedy International Airport, Jamaica, New
York, on November 12, 1975.

We are aware of the recent tests which were
conducted by the General Electric Company to
demonstrate the structural integrity of the CF6
engine when subjected to fan rotor assembly
imbalance. However, the Safety Board is still
interested in determining the capabilities of
the CF6 engine to sustain the ingestion of flocks
of medium sized birds as discussed in Federal
Aviation Administration Advisory Circular AC33-
lA dated 6/19/68, and to then demonstrate stabilized
operation at a minimum level of 75 percent thrust.

Your expeditious reply would be appreciated.

Sncerely,/ !

Webster B. Todd, J
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

April 26, 1976

Honorable Webster B. Todd, Jr. OFFICE OF

Chairman, National Transportation Safety Board THE ADMINISTRATOR

800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is to keep you apprised of developments with regard to your Safety
Recommendations A-76-59 through 64, as requested in your letter of April 9.

As you know, General Electric is planning to continue testing of the CF6
- engine to validate the use of an aluminum honeycomb fan booster compressor

shroud rub strip. One or more tests are planned. The first test, using
a CF6 engine, is scheduled for the end of April. Further testing may
be scheduled depending on the results of this test. Any decision by the
Federal Aviation Administration with respect to actual bird ingestion
tests will be made only after analysis of all test results.

Concurrently, the FAA is actively pursuing the problem of airport bird
* hazards. The special task force, formed on March 12, has now visited

John F. Kennedy Airport in New York, Dulles Airport, Washington, Do Cop
Peachtree-DeKalb Airport in Atlanta, Georgia, Tallahassee and Jacksonville
Airports in Florida, and Charleston Airport, South Carolina. These
visits served to provide the task force with valuable information to be
used in developing a national program of bird hazard reporting and
alleviation.

As a first step, a General Notice (GENOT - an FAA internal telegraphic
message) was developed and transmitted to all regions to implement a
60-day special emphasis program designed to identify airports having bird
problems and to initiate action directed at alleviating the hazards at
these airports. The GENOT included a list of available publications to
assist field personnel in the formulation of local programs. A copy of
this GENOT is enclosed.

We will keep you informed of further developments.

Sincerely,

4 .Cohran
Acting Administrator

Enclosure 1



S_ S e ty E3 on d

'try o010 Washnglon.D C 20594

Off ice of
Ghairman April 9, 1976

Honorable John L- McLucas

Administrator
Federal Aviation Administration
Washington, D. C. 20591

Dear Dr. McLucas:

This will acknowledge receipt of your prompt response of

April 2 to the National Transportation Safety Board's Safety
Recommendations A-76-59 through 64 concerning the General Electric
Company's model CF6 engine.

We have hal an opportunity to consider the views set forth

in your reply to each recommendation and we make the following
comments.

In RecommendaLton No. 1 the Safety Board specified that the

FAA require immediate retesting of the General Electric CF6 engine
to demonstrate its compliance with the complete bird ingestion

criteria of AC 33-IA and, based on the results of this retesting,

Reccommendations 2 and 3 propose that the FAA require engine nodi-
fications to comply with the AC 33-IA criteria in all newly manu-
factured CF6 engines as well as those now in service.

The Board is in general agreement with the long-term actions
you have contemplated with regard to the airworthiness and safe

operation of the GF6 engine. We are also aware of the testing
being co iducted at General Electric to identify and remedy the
cause of overpressure in the CF6 engine. We believe this testing

is a logical step in the process of evaluating ingestion hazards;

therefore, we believe that the bird ingestion tests holiild be con-
ducted in accordance with AC 33-IA at the conclusion of the present
testing efforts to permit the findings from the imbalance tests to

be analyzed and corrective measures incorporated in the CF6 prior
to bird ingestion tests. While we have every confide:nce that the

responsible steps taken by General Electric, under your super-vision,
will lead to the appropriate corrective measures, it r.rains the
view of the NTSB that the final assessment of bird inrcst ion toler-
ance of the CF6 should be demonstrated in accordance with the
standards of AC 33-IA to ;s 3ure that secondary dumage to the core
engine can be evaluated under controlled test conditions.
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Uitil bird ingestion t,,st:, hav bee.n cnrpli-t:d and !riodifications,
if rceeded, of the cngine iird(-rt'kcri, it is tLh further view of the
Safcty Board that RCecorrn.ndf(tion No. IV propo ,ing the cstablishmdnt of

bird patrols to sweep runways used by CF'6- 1,ow-r.d aircraft at airports
Lav'ng a known bird problem, is the im(!eliate action needed to deal
with this particular aviation haz-rd.

Please keep me inforir.zd of the specific progri-ss that is being
rGCde.

Sincerely yours,

ebster B. Todd,

Chairman

120

i i_ __ _ _ _ _ _ _

-!



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

APR 2 BoardICE ~AO

Washington, D. C. 20594

Dear Mr. Chairman:

- This refers to your Safety Recommendations Numbers A-76-59 through 64

issued April 1 covering the General Electric Company Model CF6 engine.

We have reviewed these recommendations and offer the following comments.
You will note that some of thie actions reflected will require further
development on our part and we will keep you apprised.

Recommendation No. 1. Require immediate retest of the General Electric
CF6 engine to demonstrate its compliance with the complete bird ingestion
criteria of AC 33-lA.

Comment. General Electric is conducting an in-depth investigation aimed
specifically at determining the cause of the compressor case failure and
identifying corrective action that may be needed. The test program is
being run on an expedited basis and we will keep you advised of the
schedule and findings.

Recommendation No. 2. Require that any engine modifications necessary
To comply with the bird ingestion criteria of AC 33-lA be incorporated
into all newly manufactured CF6 engines.

Comment. The test results will be assessed and used as the basis for
substantiating any required modifications for newly produced engines.

Recommendation No. 3. Require that any engine modifications necessary
to comply with the bird ingestion criteria of AC 33-lA be incorporated
into all CF6 engines in service.

Comment. We will give careful attention to the inservice engines arid,
based on the program now in process, will develop appropriate corrective
measures.-
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Pcco .- cneation !'o. 4. Until the CF6 en.-zine is modified, require that
a bird patrol sweep rurways at all airporta wiich have rcco-nized bird
problems and are served by CFC-pcwered aircraft. The sweep should be
sade before a runway is put into operation for CM6-powbred aircraft and
at sufficient intervals thereafter to assure that a oird hazard does not
exist.

Coront. The FAA has a current, cn-koing proFrao to identify tLo3e
airports havin. bird proble::3 and to seek the ,moat viable mcans of
reducin- or eli-inating any associated hazards. A special aency task
force was established tlarcn 12 to pursue this pro~rax. A series of
meetin.s are planned with airport op-rators, the Air Tr&r.port Association,
the Airport Operators Council International, and the airlines to review
bird problers experienced in the past and to solicit recornend3tions for
future actions. The FAA will ceternine which tcchniques appear to be the
most effective and feasible and will devlop a national plan of implem.en-
tation.,

Feco-;endatioi Vo. 5. Advise all operators, 'iovrstic and foreij., of
CF6 entines of the catastrophic consequences of foreign object damaae and
the need for appropriate caution to avoid sucb davage.

Comm-ent. We will advice all operators of CF6 eniines within seven days
of this recorzcndatlon.

Recomendetion No. 6. Amend 14 CFX 33.77 to increase the r-aximu number
of biras in the various size cate,.oriea required to be in£tsted into
turbine sn ines with lar-eiinlets. These increasid nuLTber3 arA sizes
-should be consistent with the birds In, ested during service experience
of these engires.

Cc -ent. Consistent with your recommendation, the AZency is in the process
of schedulin C a reiulatory review with all interested parties to identify
areas reedine, possible revision in FAR 33. Special attention to FAR 33.77
will be .;iven.

Sincerely,

O.is3 ... sii:n2d by:

Aiz.n1rato2
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 P.M., E.S.T., APRIL 1, 1976
(202) 426-8787 ISSUED: April 1, 1976

Forwarded to:

Honorable John L. McLucas
Administrator SAFETY RECOMMENDAT ION (S)
Federal Aviation Administration
Washington, 0. C. 20591 A-76-59 through 64

On March 11, 1976, the National Transportation Safety Board completed
its public hearing into the Overseas Mational Airways, Inc., accident of
November 12, 1975. During that accident, the crew of a McDonnell Douglas
DC-10-30F rejected takeoff from John F. Kennedy International Airport
after a number of large birds were ingested into the No. 3 engine. One
of the basic issues in the accident was the catastrophic disintegration
of the engine.

Based on the Safety Board's evaluation of the testimony given by
witnesses representing the Federal Aviation Administration, General
Electric Co., and McDonnell Douglas Aircraft Corp., the Safety Board
concludes that, as configured, the General Electric CF6 engine cannot
safely tolerate foreign object damage of the magnitude represented by
massive bird ingestion. To date, there have been three air carrier
accidents or incidents in which the compressor case assembly separated.

We are fully cognizant of the joint efforts by your Engineering and
Manufacturing Staff, the General Electric Co., and McDonnell Douglas
Aircraft Corp., to develop remedies for this potentially hazardous
condition and would appreciate being kept apprised of the developments
in this area. However, until such a remedy is developed, the Safety
Board is concerned that the CF6 engine is being operated worldwide, not
only on DC-10 aircraft, but also on the A-300 and some 747 aircraft, in
an environment that may at any time initiate conditions leading to
another catastrophic engine failure.

On March 25, 1975, in its Safety Recommnendation A-75-24, the Safety
Board expressed concern regarding the adequacy of the bird ingestion
certification criteria for large turbofan engines. In that recommnendation,

1749B
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the Board noted that during actual operations, large turbofan engines
have ingested more birds and heavier birds than those currently required
during engine certification tests.

The Safety Board now concludes that the bird ingestion test procedures
of Advisory Circular 33-1A, as they were used for the certification of
the CF6, were inadequate. For example, testimony at the public hearing
established that only 6 birds weighing 1 1/2 lbs. each were used during
the CF6 certification tests instead of the maximum of 10 birds specified
in the Advisory Circular. Furthermore, these six birds were not fired
as a group as stipulated in the Advisory Circular, but were fired singly,
and the engine was shut down and inspected between bird ingestions. The
Board also noted that based on the number of birds per unit of inlet
area specified in the Advisory Circular, as many as 39 birds should have
been used.

The Safety Board, therefore, believes that the approach used in the
tests to demonstrate compliance with Advisory Circular 33-lA meets
neither the spirit nor the intent of the Advisory Circular. Moreover,
we believe that the current provisions of 14 CFR 33.77 do not provide
adequate safeguards against the ingestion potentials of future large
turbofan engines.

In view of the above, the National Transportation Safety Board
recommends that the FAA:

1. Require immediate retest of the General Electric CF6
engine to demonstrate its compliance with the complete
bird ingestion criteria of AC 33-1A. (Class I--Urgent
Followup.)

2. Require that any engine modifications necessary to comply
with the bird ingestion criteria of AC 33-lA be incorporated
into all newly manufactured CF6 engines. (Class II--
Priority Followup.)

3. Require that any engine modifications necessary to comply
with the bird ingestion criteria of AC 33-lA be incorporated
into all CF6 engines in service. (Class II--Priority
Followup.)

4. Until the CF6 engine is modified, require that a bird
patrol sweep runways at all airports which have recognized
bird problems and are served by CF6-powered aircraft.
The sweep should be made before a runway is put into
operation for CF6-powered aircraft and at sufficient
Intervals thereafter to assure that a bird hazard does
not exist. (Class I--Urgent Followup.)
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5. Advise all operators, domestic and foreign, of CF-6
engines of the catastrophic consequences of foreign
object damage and the need for appropriate caution to
avoid such damage. (Class I--Urgent Followup.)

6. Amend 14 CFR 33.77 to increase the maximum number of
birds in the various size categories required to be
ingested into turbine engines with large inlets. These
increased numbers and sizes should be consistent with the
birds ingested during service experience of these engines.
(Class III--Longer-Tem Followup.)

TODD, Chairman, McADAMS, THAYER, BURGESS, and HALEY, Members, con-
curred in the above recommendations.

By: Webster B. Todd,

Chairmnan

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE ISSUE
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS
DOCUMENT SHOULD BE MADE PRIOR TO THAT DATE.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON4, D.C. 2091

December 18, 1980 OFFICE Of
THE ADMIINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is to advise you of the Federal Aviation Administration (FAA)
actions taken regarding Safety Recommendation A-76-86. This
recommendation was issued as a result of the Board's concern over
large numbers of weather-involved general aviation accidents. The
recommendation issuance also included A-76-85 which was classified as
"Closed--Acceptable Action" on August 30, 1978.

Items 2 and 3 of A-76-86 have now been completed. Enclosed are copies
of Advisory Circular AC 61-23C, Private Pilot - Written Test Guide,
revised in 1979; and AC 61-23B, Pilot's Handbook of Aeronautical
Knowledge, which was revised and completed in October 1980. This
completes FAA action on this recommendation.

4Snly,

Langhorne Bond
Administrator

2 Enclosuresj
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

S? I

OFFICE OF
THE ADMINISTRATOR

Honorable Webster B. Todd, Jr.
Chairman, National Transportation Safety Board
800 Indepeidence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This will supplement our October 15 response to NTSB Safety Recommenda-
tions A-76-85 and 86.

Recommendation No. 2. Through the FAA/NWS Working Group on Improving
Pilot Education, place special emphasis on the hazards associated with
unfavorable winds during the landing regime by various means such as:

4. Changes in pilot Exam-O-Grams.

Comment. We have requested our Flight Standards Technical Division in
Oklahoma City to study the feasibility of issuing a new or revising
a present Exam-O-Gram to emphasize the hazards associated with
unfavorable winds during the approach and landing regimes of flight.
We expect this to be completed by June 1977.

5. Addition of appropriate questions in both written and oral pilot
examinations and checks.

6. Assuring through FAA inspectors that pilot schools certificated
under Part 141 highlight the problem in their training syllabi
specified in Section 141.55(6)(b)(2).

Comment. Section 61.105 (revised) requires that an applicant for a
private pilot certificate must have logged ground instruction from an
authorized instructor or must present evidence showing that he has
satisfactorily completed a course of instruction in the recognition of
critical weather situations from the ground and in flight, and the
procurement and use of aeronautical weather reports and forecasts. This
action is in preparation for an applicant taking a written examination.

To further complement the intended increased weather emphasis in new
Parts 61 and 141, we have also placed greater emphasis on the practical
application of such knowledge in the new private pilot written exam-
inations relating to Part 61 (revised). Under new Part 61, both the
private and commercial pilot flight tests stress weather information in
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the following manner: "The applicant shall demnonstrdtc that he knows
what weather information is pertinent and how to best obtain this
information, and that he can interpret and understand its significance
with respect to his proposed flight."

Ue believe that the above satisfies the intent of these recommendations.

Sincerely,

.ld6Z/.#.. /,~-'~

-. John I. McLucas
P dnministrator
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

OCT 1 5 1976
OFFICE OF

Honorable Webster S. Todd, Jr. THE ADMI NISTRATOR

Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear 14r. Chairman:

This is in response to NTSB Safety Recommendations A-76-85 and 86.

Recommendation No. 1. Expedite the development, for operational purposes,
of a simple, economical wind measuring system for use particularly at
relatively small airports which are used primarily by general aviation
aircraft.

Comment. Technology is available for the development of a system which
would provide a continuous voice broadcast of current wind direction and
speed. This would be a very complex system. The initial, monitoring,
and maintenance costs would be prohibitive for small, uncontrolled air-
ports. We do not believe that development of a simple, economical system,
which will provide wind direction and speed, is presently within the state-
of-the-art.

Wie are evaluating a highly visible "pole and streamer" type wind indicator
at Richmond, Roanoke and White Sulphur Springs Airports. Although it
does not measure wind speed, this device gives a highly visible indication
of direction and an indirect indication of speed. Pilots who have used
these indicators reported a preference over the windsock and tetrahedron-
type.

We expect our evaluation to be completed February 2, 1977. Further action
will be contingent on the results of the evaluation.

Recommendation No. 2. Through the FAA/NWS Working Group on Improving
Pilot Educat-ionplace special emphasis on the hazards associated with
unfavorable winds during the landing regime by various means such as:

1. Discussions at safety seminars and clinics sponsored by the General
Aviation Accident Prevention Program Specialists.

Comment. Slides and moving picture presentations covering possible
situations generated by combinations of wind and airport environment are
used in our accident investigation clinics and flight instructor
recertification courses. The need for a high level of proficiency,
alertness to changing conditions, and awareness of aircraft performance
and limitations is stressed. We intend to continue these programs and
the emphasis on these points.
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2. Chrngjes in the Private Pilot's Written Test Guide (AC 61-32A).

Cor-'.ent. '.,.e are revising Advisory Circular 61-32A. The revisions will
include questions which are designed to evaluate an applicant's knowledge
concerning the recognition of critical weather situations from the ground
and in flight. Publication is scheduled for January 1, 1977.

3. Changes in the Private Pilot's Handbook of Aeronautical Knowledge
(AC 61-23A).

Comment. We are revising Advisory Circular 61-23A. A paragraph to
emphasize the problems of unfavorable and varying wind conditions which
may be encountered during the landing flare and touchdown will be added.
Publication is scheduled for July 1, 1977.

Sincerely,

Acting Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 P.M., E.D.T., AUGUST 4, 1976
(202) 426-8787

ISSUED: August 4, 1976

-------------------- m-------------------
Forwarded to:

Honorable John L. McLucas
Administrator SAFETY RECOMENATION()
Federal Aviation Administration
Washington, D. C. 20591 A-76-85 and 86

---------------------------------------

The National Transportation Safety Board continues to be concerned
about the large number of weather-involved general aviation accidents.
As you will recall, the Safety Board conducted a'study of fatal, weather-
involved general aviation accidents which was published in 1974. Because
of its continuing concern, the Board has conducted a parallel study of
nonfatalweather-involved general aviation accidents.

The Special Study, "Nonfatal, Weather-Involved General Aviation
Accidents," is based on the 7,856 such accidents which have occurred from
1964 through 1974. The Safety Board examined circumstances surrounding
those accidents and drew conclusions about such factors as: Pilot time,
time-in-type, time last 90 days, certificates held, geographical location,
pilot age, weather briefings and weather forecasts, and time of year.
Also examined were weather phenomena as a cause or a factor and actions
by Government and industry designed to minimize weather-involved accidents.

A; a result if its latest study, the Safety Board concluded that most
nonfatal, weather-involved accidents occurred during the landing regime,
either during the landing roll or during leveloff and touchdown, when
unfavorable wind conditions existed and when the weather was VFR. Unfavor-able winds were cited more than 5 times more frequently as a cause or
factor than were low ceilings, and more than 16 times more frequently
'han thunderstorm activity.

Most of the pilots involved in the "unfavorable wind" accidents
simply did not compensate properly for the ambient wind conditions or
used poor judgement where they attempted to land. Some of the pilots
may not have been aware of the exact wind conditions, but one pass over
the intended runway would have revealed those conditions. On the other
hand, the lack of appropriate wind measuring equipment on the ground or
the misinterpretation of a windsock, for example, could have contributedto some of the accidents. As you know, a windsock can provide valuable

1824
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information concerning wind direction and some information relative to
wind direction, but the vindsock is of little or no value for gust
information.

The Board is aware that the FAA is involved in an experimental
program concerning the development of a pole and streamer device which
is said to be an improvement over the windsock type of equipment. We are
also aware that the FAA and the National Weather Service have established
a number of working groups to work on priority items in order to improve
aviation weather services and that one of the groups is concerned with
pilot education.

The Safety Board believes that many of the accidents attributed to
"unfavorable winds" could have been prevented by increased emphasis on
the subject during pilot training and by the expedited development of a
simple, economical wind-measuring system for use particularly at relatively
small airports which are used primarily by general aviation aircraft.

Consequently, the National Transportation Safety Board reconends that
the Federal Aviation Administration:

Expedite the development, for operational purposes, of a
simple, economical wind measuring system for use particularly
at relatively small airports which are used primarily by
general aviation aircraft. (Class II - Priority Followup) (A76-85)

... In coordination with the National Oceanic and Atmospheric Adminis-
tration/National Weather Service:

Through the FAA/NWS Working Group on Improving Pilot Education, place
special emphasis on the hazards associated with unfavorable winds
during the landing regime, by various means such as:

1. Discussions at safety seminars and clinics sponsored
by the General Aviation Accident Prevention Program

Specialists.

2. Changes in the Private Pilot's Test Guide (AC 61-32A).

3. Changes in the Private Pilot's Handbook of Aeronautical
Knowledge (AC-61-23A).

4. Changes in Pilot Exam-O-Grams.

5. Addition of appropriate questions in both written and
oral pilot examinations and checks.
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Honorable John L. McLucas 3

6. Assuring through FAA Inspectors that Pilot Schools
certificated under 14 CFR 141, highlight the problem
in their training syllabi specified in 14 CFR 141.55
(6)(b) (2). (Class II - Priority Followup) (A76-86)

TODD, Chairman, McADAMS, HOGUE, BURGESS, and HALEY, Members, concurred
in the above recommendations.

By: Webster . Jr.
Chairman

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC 6N THE ISSUE
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS
DOCUMENT SHOULD BE MADE PRIOR TO THAT DATE.
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Natimal Transportation
Safety Board
Vashington, C 20594

Ofl,ce ot

Cna,',man

Honorable Langhorne M. Bond

Administrator

Federal Aviation Administration

':ashington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter dated November 4, 1980, responding
further to National Transportation Safety Board Safety Recommendations

A-76-124, -125, and -126 issued September 19, 1976. These are three of
seven recommendations that emanated from the Safety Board's special
study on "Flightcrew Coordination Procedures in Air Carrier Instrument
Landing System Approach Accidents." The study was based on accidents
and incidents associated with instrument approaches for the period from

1970 through 1975.

The Safety Board is pleased to see Change 3 to the Federal Aviation
Administration's Air Carrier Operations Inspector's Handbook, 8430.6B.
This document satisfies the intent of Safety Recommendations A-76-124
through -126 which are now classified in a "Closed--Acceptable Action"

status.

Sincerely yours,

James B./4A ng

Chair3 nan
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

OFFICE OF
November 4, 1980 THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to your letter of August 19, 1980, in which you
request information regarding progress on Safety Recommendations A-76-124,
-125, and -126.

Enclosed, please find a copy of Change 3 to the Federal Aviation
Administration's Air Carrier Operations Inspector's Handbook, 8430.6B.
We believe this document satisfies the intent of Safety Recommendations
A-76-124 through -126. This material was previously forwarded to the
NTSB (Bureau of Accident Investigations; Safety Recommendations) on
April 10, 1980, and it appears the docket could have been closed at
that time. In any event, the FAA considers action on these recommen-
dations complete and we await the Board's updated determination of the
current status of Recommendations A-76-124, -125, and -126.

Sincerely

anhne Bond
Administrator

Enclosure
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. f Transportation

0. Board

sWashngton.DC 20594

O",ce of

C'anarn August 19, 1980

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Please refer to the Federal Aviation Administration (FAA) letter of
July 16, 1979, and our response of August 14, 1979, regarding National
Transportation Safety Board Safety Recommendations A-76-124, 125, and
126 issued September 19, 1976. These recommendations are held in an
"Open--Acceptable Action" status.

The FAA letter indicated that actions were being taken to resolve
these recommendations. In order to evaluate their present status and
update the public docket, we would appreciate being Informed about the
actions taken.

Sincerely yours,

Chairman $
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August 14, 1979

Honordi!,le Langhorne 
Bond

Admir - , t rator
Feder AI Aviation Administration
Washir'gton, D.C. 20591

Dear "r. Bond:

Thank you for your letter of July 16, 1979, received in response to
our letter of May 23, 1979, regarding the National Transportation Safety
Boar '.'s recommendations A-76-124, 125 and 126. These are three of seven
recon--nda~o s tat yltemmed from the Safety Board's special study on
"Flightcrew Coordinatiou Procedures in Air Carrier Instrument Landing
Systei' Approach Accidnts." The study was based on accidents and
incid-nts as.oc~rud w. th instrument approaches for the period from 1970
throuji ]c,75. Our letter of May 23, 1979, urged the Federal Aviation
Administration (FAA) to reconsider its earlier response of December 29,
1978.

The Safety Board is pleased to note that the FAA intends to amend
the Air Carrier Operations Inspector's Handbook, FAA Order 8430.6B, by
August 31, 1979, to fulfill the intent of these recommendations. Pending
the completion of the proposed actions, recommendations A-76-124, 125
and 126 are being maintained in an "Open--Acceptable Action" status.

Sincerely yours,

" Chaira

143/144
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

July 16, 1979

OFVICE OF

Wmrable Jamnes B. King TH i0,r NMroR
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to your letter of May 23 which requests
reconsideration of the Federal Aviation Administration position with
respect to National Transportation Safety Board Safety Recommendations
A-76-124, 125 and 126.

A-76-124. Lrple~ient flightcrew coordination procedures which will
insure continuous monitoring of the aircraft's instruments from the CH
to landing. The wording of ronitoring tasks should be specific.
Flightcrew procedures which require a transfer or exchange of visual
scanning responsibilities should require that the appropriate crew-
merber announce that he is relinquishing previously assigned duties or
responsibilities.

Comtent. We believe the altitude callouts, as outlined in Order 8430.6B,
are adequate and the need is for strict adherence. To incorporate more
specificity in regard to changes of responsibility for instrument scan
versus visual scan, a new sub-paragraph (g) will be added to
paragra~h 1435. his addition will require principal operations
inspectors to ensure that assigned air carrier training programs
include a procedure i.ich clearly describes how the pilot who is
changing scanning responsibilities will alert the other flightcrew e
merbers of the change. A specific instruction will be added to ensure
that procedures will require one pilot to monitor instruments for rates
of descent and airspeed all the way to roundout so as to prevent the
"duck under" tendency whid may occur in marginal visibility. The
conpletion date is estimated to be August 31.

A-76-125. Develop flightcrew coordination procedures which will limit
ighting callouts to those visual cues which are associated with the

runway envirorment. Unrequired callouts which can result in the pre-
mature abandonment of instrument procedures should be prchibited.
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0o-re-nt. As stated in Notice 8430.277, we believe strict adherence to
recoT_-_nded callout procedures dhould suffice. To add en~hasis to
"h.4c, we are going to add rationale for not making other than the
sta.-.dardized callouts. his will be added as another note after sub-
paragra;. (f) in paragrach 1435 of Order 8430.6B. he completion date
is estirated to be August 31.

A-76-126. Develop a standard flightcrew coordination procedure within
eac carrier for altitude callouts to be used on all approaches under
all onditions.

Cozrnt. Only one callout procedure is presently listed in Order 8430.6B.
E _wwever, it is designed for use on instrument approaches. Since the
rates of descent, altitude, and airspeed callouts are also applicable
to all aoroaches to landings, instructions will be added to emihasize
tnat tie applicable callouts will be made on VFR approaches also. The
co.-letion date is estimated for August 31.

We believe tnat our actions are in consonance with the intent of the
reo. men 3ations.

Sincer-elv,

Actir.. -s ra t r
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Mation al Transportation

Safety n.oard

- May 23, 1979

Honorable Langhorne Bond
A6=inislrator
7

e
_
;a
" Aviation Administration

:as-ihgton, D.C. 20591

Dear "'r. Bond:

This is in response to your letter dated December 29, 1978,

regarding the National Transportation Safety Board recommendations
A-76-121, 124, 125, 126, 127, and 128. These recommendations
enanated from the Safety Board's special study on "Flightcrew
Coordination Procedures in Air Carrier Instrument Landing System

Approach Accidents." Our comments are as follows:

A-76-122 and A-76-127

These recommendations have been classified as "Closed - Accept-

able Action";and the Secretary, Department of Transportation, was so
advised by a letter from the Safety Board dated July 5, 1977. A copy
of this correspondence was forwarded to the Federal Aviation Admini-
stration (FAA).

A-76-128

This recommendation has been classified as "Closed - Acceptable
Action." The FAA was advised of this action by a Safety Board letter
dated March 23, 1979.

A-76-i24, A-76-123, and A-76-126

We do not believe the contents of FAA Notice 8430.277 are totally
responsive to the above recommendations.

V.ith regard to recommendation A-76-124, the procedures requiring
the pilot not flying to monitor the flight instruments are generally
satisfactory. However, neither the revised manual nor the notice
requires that those flightcrew procedures which involve a transfer or
exchange of visual scanning responsibilities specify that the appro-
priate crewmember announce that he is relinquishing previously assigned
duties or responsibilities, We continue to believe that more speci-
ficity in this regard is essential.
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Fecommendation A-76-125 was concerned with limiting sighting
caliGuts to those visual cues associated with the runway environ-
zert. Eandbook 8430.6B does ,not make a positive statement that
limits sighting callouts. We believe additional comments, in
E43C.6B, Page 875 (g) 2, or Page 876 (h) 1 are needed.

Recommendation A-76-126 called for standard altitude callouts
to be used on all approaches and under all conditions. Although
Handbook 8430.6B contains only one callout procedure to be used
during an approach, it does not specify that such procedures should
be the same for both visual meteorological conditions (VMC) and
instrument metezrological conditions (IM). Since we are aware that
flight manuals do, in fact, contain different approach procedures
for visual flight rules than for instrument flight rules, it appears
that the intent of our recommendation is not fulfilled by the pro-
visions of the Handbook.

Because of the safety considerations which prompted us initially
to submit these recommendations, we urge you to reconsider safety
recommendations A-76-124, A-76-125,-and A-76-126, which we are main-
taining in an "Open - Unacceptable Action" status.

Sincerely yours,
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D)PAR" - fRANSPORTATION
.L. OMINISTRATION

WASHINGTON. D.C. 20591

December 29, 1978 OE O
THE ADMINISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is to advise that FAA actions with respect to NTSB
Safety Recommendations A-76-124, 125, 126 and 127 have
been completed.

A-76-124. Implement flightcrew coordination procedures
which will insure continuous monitoring of the aircraft's
instruments from the OM to landing. The wording of moni-
toring tasks should be specific. Flightcrew procedures
which require a transfer or exchange of visual scanning
responsibilities should require that the appropriate crew-
member announce that he is relinquishing previously assigned
duties or responsibilities.

A-76-125. Develop flightcrew coordination procedures which
will limit sighting callouts to those visual cues which are
associated with the runway environment. Unrequired callouts
which can result in the premature abandonment of instrument
procedures should be prohibited.

A-76-126. Develop a standard fiightcrew coordination proce-
dure within each carrier for altitude callouts to be used on
all approaches under all conditions.

A-76-127. Encourage flightcrews to keep the autopilot-coupler
engaged until its minimum certified altitude has been reached.

Comment. Notice 8430.277 was issued on December 29, 1976.
This notice included an appendix which contained NTSB Safety
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ecomenda i- ,'2 through 128 and the FAA response
to each.

We believe that this action met the intent of the
recommendations. A copy of Notice 8430.277 is enclosed.

Sincerey,

ngh nBn
Administrator

Enclosure
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-*iON, D.C. 20591

OFFICE OF
THE ADMIflISTPATOR

lloriordble Webster B. Toad, Jr.
Chairm~ian, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-76-122 through 128.

Recommendation No. 1. Expedite evaluation and developmental programs
for advanced landing systems.

Comment. The FAA is already expediting two advanced landing system
programs conducted by our Systems Research and Development Service.
These are the Microwave Landing System (MLS) and the evaluation of a
Head-Up Display (HUD). In addition, the automatic landing capability
is being progressively improved and encouraged. The FAA welcomes the
NTSB's endorsement of our HUD evaluation program. In order to determine,
as soon as possille, whether or not the HUD can be expected to increase
landing safety, I have written to the Administrator of the National
Aeronautics and Space Administration (NASA) requesting their assistance
in this effort.- Both FAA and NASA are currently working together to
develop a HUD program plan by December 1. In addition, wide-bodied
aircraft and some B-727's have sophisticated Automatic Landing Systems
(ALS) which will further enhance the operators' capabilities in
Category 17 and lia all weather operations.

Recommendation No. 2. Institute procedures which require air traffic
controllers to release an aircraft from all airspeed restrictions at
least 3 to 4 miles outside of the outer marker on all ILS approaches
when the reported weather is below basic VFR minima.

Comment. The following should be noted;

1. Present air traffic control procedures require all flights to be
turned on the localizer at least 3 miles outside of the OM or 7 miles
from the threshold, whichever is farther, during instrument meteorological
conditions.

2. Air traffic control airspeed restrictions are automatically cancelled

when clearance for an approach is issued. This clearance is routinely
issued prior to the turnon point and, therefore, normally releases the I
flightcrew from speed restrictions earlier than the NTSB recommends.
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3. Controllers are permitted tc restate airspeed r--.r,1ctions, if
necessdry, (to preclude S-turns or discontinuance of the approach) up
to the OMI, but not beyond. This option is only exercised when traffic
volume dictates.

4. Pilots have the latitude to vary airspeed up to 10 knots either
side of assigned speed.

5. Pilots have the prerogative to refuse any clearance which may affect
the safe operation of his aircraft.

Preliminary review of the impact of adopting the recommendation disclosed
that it could result in a reduction of airport acceptance rate by
approximately eight aircraft per runway, per hour. Since FAA has the
responsibility to promote both safety and the efficiency in air commerce,
we respectfully request a copy of the evidence mentioned in the NTSB
release so that we might reach a more informed decision in the matter.

Recommendation No. 3. Implement flightcrew coordination procedures which
will insure continuous monitoring of the aircraft's instruments from the
OM to landing. The wording of monitoring tasks should be specific.
Flightcrew procedures which require a transfer or exchange of visual
scanning responsibilities should require that the appropriate crewmember
announce that he is relinguishing previously assigned duties or
responsibilities.

Comment. The NTSB Study, AAS-76-5, acknowledges that the FAA has
published guidelines which outline recommended instrument approach
monitoring procedures and callouts in Handbook 8430.6A. This is
guidance material for our Principal Operations Inspectors (POI) on what
is considered acceptable for inclusion in air carrier training programs.
Although this is not regulatory in nature, through the efforts of the
principal operations inspectors and the cooperation of the operators,
the procedures and callouts outlined in our handbook have been included
in operators training programs and are used in line operations. The
procedures involved in the transfer or exchange of visual scanning
responsibilities are devised by the operator so they will be compatible
with the overall callout procedures. Our handbook procedures do recommend
that the pilot not flying, monitor the flight instruments during an
instrument approach.

The NTSB study points out that the flightcrews and management personnel
of the air carriers interviewed, all considered that their particular
callout procedures were the best. We will again emphasize to all
operators the need for strict adherence to established callout procedures.
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iL appears that noncompliance with established procedures , the prii;larw&
problem rather than a lack of adequate procedures. We feel the
procedures outlined in FAA Handbook 8430.6A cover the items discussed
in this recommendation. Nevertheless, we plan to issue an air carrier
cperations bulletin by December 31, directing our field inspectors to
reemphasize to the air carriers the importance of strict adherence to
the reconnended altitude callout procedures.

Recommendation No. 4. Develop flightcrew coordination procedures which
will limit sighting callouts to those visual cues which are associated
with the runway environment. Unrequired callouts which can result in
the premature abandonment of instrument procedures should be prohibited.

Co-,-,,ent. We agree Lhat unnecessary callouts should be eliminated. The

ai-rines have developed acceptable flightcrew coordination and callout
procedures based upon our reconinended procedures. As mentioned in our
response to Recommendation A-76-124, we believe that noncompliance with
established procedures is the problem rather than a lack of adequate
procedures. However, as stated above, we will again emphasize to all
operators the need for strict adherence to the recomnended callout
procedures.

Recommendation No. 5. Develop a standard flightcrew coordination
procedure within each carrier for altitude callouts to be used on all
approaches under all conditions.

Comment. Altitude callout procedures have been prescribed in Handbook
8430.6A for many years and pertain to approaches conducted under all
conditions. However, our handbook procedures for VFR approaches differ
from those recommended for IFR approaches. Therefore, no further action
on this recommendation is required except for our continuing emphasis
to the air carriers on the need for strict adherence to callout procedures.

Recommendation No. 6. Encourage flightcrews to keep the autopilot-
coupler engaged until its minimum certified altitude has been reached. I
Comment. We agree that flightcrews should be encouraged to keep the
autopilot-coupler engaged until reaching the minimum authorized altitude
except when using some Category I ILS facilities where beam quality and
glideslope threshold crossing heights may require disengagement at a
higher altitude. We will request all operators through the POI's to
include this information in their manuals and training programs. This
will be included in the operations bulletin mentioned above.
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_______No. 7. Include in air carrier training progrsi,.
f-i- tcrem discuss'ons of formal reports involving approach and landingor incidents. Special emphasis shiould be placed on those

,,ishaps involving human limitations.

Comnent. A similar proposal, submitted last year for consideration
during the First Biennial Operations Review, will be included in a
Notice of Proposed Rule Making scheduled for issuance by the end of
1977. However, we believe air carriers should have the latitude of
selecting how this information will be disseminated to crewmembers.

Sincerely.

3 Vtochan
Act in, Adriistr~tk..
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',tTIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 P. M., E.D.T., SEPTEMBER 19, 1976.

202-426-8787 ISSUED: September 19, 1976.

Forwarded to:

Honorable John L. McLucas

Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D. C. 20591

A-76-122 rhrotgh 12B

The National Transportation Safety Board continues to be concerned
about the number of accidents that occur in low visibility environments
during the completion of an instrument landing system approach. Because
of that concern, the Safety Board conducted a study16f flightcrew coordi-
nation procedures which are applicable during the approach and landing
phase, and particularly applicable during the visual transition period of
instrument flight when flightcrews transfer their attention to visual
cues for flightpath guidance. The 1970 through 1975 air carrier and
supplemental air carrier ILS accident and incident data were examined to
assess these procedures and flightcrew performance during the execution
of these procedures.

The accident and incident data disclosed that almost every mishap
occurred after the.flightcrev had ceen either the ground, the airport,
or the runway environment and was trying to transition from instrument
to visual flight procedures.

The study found that low visibilities compromised the quality and
reliability of the visual cues on which the pilot flying relies for
vertical guidance; therefore, only timely and proper integration of
flight instrument data into the flight can detect or prevent undesired
excursions from the correct flightpath. Consequently, continuous moni-
toring of the aircraft's flight instruments is necessary from the ouLer
marker (OH) to landing, and the duty to monitor these instruments should
be assigned as a specific task to a specific crewmember.

There were several approaches during which callouts of visual contact,
either authorized or unauthorized in the carrier's procedures, resulted
in premature abandonments of instrument flight procedures. The evidence
disclosed that instrument flight procedures should be maintained to the

./ NTSB AAS 76-5, "Flightcrev Coordination Procedures in Air Carrier

Instrument Landing System Accidents."
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1w possible alti. zwensurate with the approach procedure.
Cal2cuts which can r.s L ;n a premature abandonment of instrument
procedures should be pr.itbited. Sighting calls should be limited to
visual acquisition of .:ie nirport, the approach lights, runway lights,
or tht runway, particularly during a nonprecision approach. The study
found further that within each individual carrier's procedures, altitude
callouts for both visual and instrument approaches should be standard-
ized.

Evidence gathered during the study disclosed that greater use of
the autopilot approach coupler will augment instrument approach safety.
Depending upon the reliability of the ILS facility, if sufficient visual
cues exist to continue the approach, the autopilot should remain engaged
until its minimum certified altitude has been reached. Secondly, the
efficiency of the autopilot-coupler and automatic landing systems would
be enhanced if air traffic control procedures were adopted which would
insure that the flightcrew be released from all airspeed restrictions
at le:st 3 to 4 miles outside the OM on ILS approaches conducted in in-
strument meteorological conditions.

Though the Safety Board could reach no conclusions regarding the
use of the heads-up instrument display (HUD) in the low visibility
environment, we believe that study and evaluation of this instrument
system, as well as other types of advanced landing and instrumentation
systems, should be continued; therefore, we endorse FAA's current project
to evaluate and determine the role of HUD.

As a result of this study, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Expedite evaluation and developmental programs for advanced
landing systems. (Class II - Priority Followup) (A-76-122)

Institute procedures which require air traffic controllers
to release an aircraft from all airspeed restrictions at
least 3 to 4 miles outside of the outer marker on all ILS
approaches when the reported weather is below basic VFR
minima. (Class II - Priority Followup) (A-76-123)

... In conjunction with the air carriers:

Implement flightcrev coordination procedures which will
insure continuous monitoring of the aircraft's instruments
from the. O to landing. The wording of monitoring tasks
should be specific. Flightcrew procedures which require a
transfer or exchange of visual scanning responsibilities

should require that the appropriate crewmuember announce
that he is relinquishing previously assigned duties or
responsibilities. (Class III - Longer Term Followup)(A-76-124)
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Honorable John L. ?cLucas - 3-

Develop flightcrev coordination procedures which will limit
sighting callouts to those visual cues which are associated
with the runway environment. Unrequired callouts which can
result in the premature abandonment of instrument procedures
should be prohibited. (Class III - Longer Term Followup)
(A-76-125)

Develop a standard flightcrew coordination procedure within
each carrier for altitude callouts to be used on all approaches
under all conditions. (Class II - Priority Follovup) (A-76-126)

Encourage flightcrevs to keep the autopilot-coupler engaged
until its minimum certified altitude has been reached. (Class II -

Priority Followup) (A-76-127)

Include in air carrier training programs flightcrev discussions
of formal reports involving approach and landing accidents or
incidents. Special emphasis should be placed on those mishaps
Involving human limitations. (Class riI - Longer Term Followup)
(A-76-128)

TODD, Chairman, BAILEY, Vice Chairman, McADAMS and ROGUE, Members,
concurred in the above recommendations. EY, Member, did not participate.

By: kWebster S. Todd ,rJr.
Chairman

THIS RECOMMENDATION WILL BE RELEASED TO THE PUBLIC ON THE ISSUE DATE
SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THIS DOCUMENT SHOULD BE MADE PRIOR
TO T11AT DATE.
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National Tras portation Safety Board
r q Wishington, D.C. 20594

Office of the Chairman 6

Honorable Langhorne M. Bond

Administrator

Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter dated October 14, 1980, reporting the

status of National Transportation Safety Board Safety Recommendations

A-77-43 and 44 issued June 20, 1977. These recommendations called for
investigative and maintenance actions to prevent the recurrence of
crankshaft fatigue failures in the Teledyne Continental Motors (Tc7M)

10-520 series engine.

We are pleased to note that TCM is now manufacturing the 10-520
engine with a newly designed crankshaft, and in more than 3200 of the

new engines delivered there has been no instance of crankshaft fatigue

failure. We are also pleased with Federal Aviation Administration (FAA)

Advisory Circular (AC) 20-103, "Aircraft Engine Crankshaft Failure,"
dated March 7, 1978, recommending procedures and practices to minimize

crankshaft failures.

However, the Safety Board has been informed that approximately

18,690 crankshafts, with part number 633620, were manufactured by TCM

from 1963 to 1978. We are concerned that these crankshafts which are

presently in service, or are available for usage, may still have or be

subjected to undetected subsurface defects. We continue to maintain
both recommendations in an "Open--Acceptable Action" status pending the

FAA's further review. S

Sincerely yours, 4

/ mes B.
airman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

October 14, 1980
OFF2CE Of

THE ADM,NISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This letter is in response to your letter of July 28 which requests an
updated status report on NTSB Recommendations A-77-43 and 44. This
supplements our letter of January 31, 1979.

The situation is essentially the same as it was described by our
January 31, 1979, letter. Teledyne Ccntinental Motors (TCM) has
continued to manufacture and deliver the redesigned crankshafts. These
crankshafts undergo an ultrasonic inspection prior to assembly of the
engine. More than 3200 10-520 engines having crankshafts of this new
design have been delivered since its introduction in June 1978 and no
crankshafts have failed. This record convinces us that the corrective
measures adopted by TCM have been successful.

However, we have not yet arrived at a satisfactory procedure for
inspecting the old design crankshafts in the field. TCM has concluded
that the ultrasonic inspection is too sophisticated a process requiring
too much specialized expertise to be used by repair stations. We have
not accepted the TC1 conclusion at this time and have not yet
determined a satisfactory alternate procedure for use by repair
stations. We are now reviewing the reported failure rate in order to
determine the effect, if any, of the practices recommended in the
Advisory Circular AC-20-103, and whether further action is necessary.

We will advise the Board when our action on this matter is completed.

angch me Bond
Administrator
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ItiamwI Transportation
Safety Board
Washington,DC 20594
July 28, 1980

,Oflze

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Hr. Bond:

Reference is made to National Transportation Safety Board Safety
Recommendations A-77-43 and 44 issued June 20, 1977. These recommenda-
tions called for investigative and maintenance actions to prevent the
recurrence of crankshaft fatigue failurP53 in the Teledyne
Continental 10-520 series engine.

On receipt of the Federal Aviation Administration's (FAA) followup
letter of January 31, 1979, we responded on March 9, 1979, stating that
the status of these recommendations had been classified as "Open--
Acceptable Action." We also requested the FAA to inform the Safety
Board when the problem of the 10-520 series crankshaft failures was
fully identified and resolved. In order to evaluate the progress of
these recomendations and update the public docket, we would appreciate
an updated status report.

Since ly yours,

Ja es B ing
C irma.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

January 31, 1979 'S

OFFICE O
THE ADMINISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to your letter of December 1, 1978,
which requests the status of actions with respect to
the Teledyne Continental Motors (TCM) 10-520 series
engine crankshafts.

The mechanism of the fatigue failure of the crankshaft
involved in the Beech Model 58 accident at Chillicothe,
Missouri, on August 8, 1976, is not fully understood.
However, TCM has undertaken several programs to improve
crankshaft reliability.

All crankshafts are being inspected at the factory
using ultrasonic techniques. A similar method is being
developed for use by qualified technicians in the field
during overhaul and should be available early this
year. This technique will require special ultrasonic
equipment and operating expertise because of the
complex geometry of the area to be inspected. We will
advise you when the field inspection technique is
implemented.

TCM has made two product improvements. They are now
using vacuum arc remelt steel instead of the previously
used air melt alloy. In addition, the crankshaft
geometry has been redesigned to reduce the working
stress in the fillets. Approximately 5000 crankshafts
have been produced with either one or both of these
improvements. No failures of the type found in the
Chillicothe accident have been discovered.
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In addition to the above, the .AA issued Advi!sory

Circular (AC) 20-103, "Aircralt Enl.ne Crdnksh aft

Failure," on March 7, 19718. Thi-; [-ovides; information

and suggests procedure,; to incre.u w crdankshd [tL sor-vicV[

life and to minimize crank:;haLt faitures. A copy of

the AC is enclosed.

Sincerely,

Lan yrn Boend
Administrator

Enclosure
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National Transportation4 Safety Board

Office of the
Ch1(i ml I DEC

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

As a result of a Beechcraft Baron 58 accident at Chillicothe,

Missouri, on August 8, 1976, the National Transportation Safety Board on
June 20, 1977, issued Safety Recommendations A-77-43 and 44. These
recommendations called for investigative and maintenance actions to

prevent the recurrence of crankshaft fatigue failures in the Teledyne
Continental 10-520 series engine. The Federal Aviation Administration's
(FAA) letter of August 19, 1977, stated that "... it is premature to
issue instructions to inspect the 10-520 series crankshaft for incipient
or developed cracks of the type under investigation until such time as
an adequate inspection means is identified." The responisive actions
suggested on these two recommendations have been evaluated as "Open-

Acceptable Alternate Action."

The Safety Board would appreciate being informed of FAA's subsequent
actions taken for the resolution of these recommendations.

Sincerely,

j'ams B.K
~hairman
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DEPARTMENT OF TRANSPORTATION
rEflERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

0

August 19. 1977

Honorable Webster B. Todd, Jr. THE ADMINISTINATOR
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-77-43 and 44.

The following is a summnary of events which have taken place regarding
the subject of fractured crankshafts.

* FAA Engineering personnel have been working in close coordination with
Teledyne Continental Motors (TCM) in a continuing effort to determine
the cause of the 10-520 series engine crankshaft failures.

Metallurgical examination of the fractured crankshafts revealed that
material or processing defects were not evident. The fractures involve
low-stress, high-cycle fatigue in bending; but, to date, the investigation
has failed to disclose the cause of this specific type of fracture.

Operators of aircraft which have experienced failures are being contacted
to determine if there is any operational pattern that might lead to cause
of failure. These findings will be correlated with engine endurance tests
which are now in progress.

The FAA is presently investigating maintenance and operational factors
that could contribute to crankshaft failures. We will provide advisory
information to the public suggesting maintenance and operational techniques
that could help preclude crankshaft failures on all engines.

A-77-43 Commient. The FAA rejects this recommendation. Basically, mainte-
nance alert bulletins would not be used by the FAA to alert overhaul shops
or manufacturers. Other methods would be more suited to this problem.

The 10-520 crankshafts have failed from subsurface fatigue cracks. The
present method of inspecting crankshafts is magnaflux, a procedure which
is not capable of detecting subsurface cracks. The use of an ultrasonic
inspection procedure for detecting subsurface cracks is presently under
investigation at 1CM. Accordingly, it is premature to issue instructions
to inspect the 10-520 series crankshaft for incipient or developed cracks
of the type under investigation until such time as an adequate inspection
means is identified.
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A-77-44 Comment. The FA rejects this recommendation. A Directed
Safety Investigation is used as a means of gathering data about a
specific problem utilizing the FAA field force of inspectors.

In the case of the fractured cheeks on crankshafts, it would be of
little help to gather further information as to the number of failures.
From the number of known failures, we agree that there is a problem
which needs corrective action. The real problem lies in identifying
the cause of the failures and the proper corrective action. We believe
the continued joint effort of our FAA personnel working closely with
TCM Engineering is the best course of action.

Sincerely,

W Cochran
Acting Deputy Administrator

'N
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: June 20, 1977

Forwarded to:

Honorable Langhorne M. Bond
Administrator SFT EOMNAINS
Federal Aviation Administration SFT EOMNAINS
Washington, D.C. 20591 A-77-43 and 44

On August 3, 1976, a Beechcraft Baron 58 crashed after takeoff from
the Chillicothe Municipal Airport, Chillicothe, Missouri. The six
persons aboard the aircraft died in the crash. Investigation revealed
that the left engine, a Teledyne Continental 10-520, failed after take-
off when the aircraft was between 50 and 100 feet above the runway. The
engine fa~iled when the crankshaft broke at the No. 7 short crankcheek
after a fatigue crack, which had originated below the surface, had
propagated almost through the section. Postaccldent metallurgical
examinations failed to disclose evidence of any preexisting defects in
the crankcheek which could account for the fatigue.

As of August 1976, over 15,000 crankshafts, part No. 633453, had
been installed in 10-520 engines since engine certification in 1963. We
are aware that 12 other of these crankshafts have fractured at the No.
7 crankcheek because of a subsurface fatigue crack. The failures were
randomly distributed with regard to engine operating time. The cause of
fatigue was not determined in any of these occurrences.

Although none of the other failures resulted in a fatal accident,
we are concerned that the repetition of this type of failure is indica-
tive of a continuing problem. We recognize that the FAA is aware of the
postaccident tests conducted by Continental and their continuing efforts
to determine the cause of the fatigue failure. We believe that until
such a cause can be determined and corrected, positive action is nec-
essary to minimize the risk of future engine failures.

Therefore, the National Transportation Safety Board recommnends that
the Federal Aviation Administration:
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Honorable Langhorne M. Bond - 2-

Issue a maintenance alert bulletin to advise engine overhaul
and repair facilities to inspect the 10-520 series crankshafts
for incipient or developed cracks, preferably using an in-
spection means capable of detecting subsurface cracks, in the
vicinity of the short crankcheeks any time that the crank-
shafts are available for inspection. (Class II-Priority
Followup) (A-77-43)

Conduct a directed safety investigation consisting of a review
of overhaul and repair facility inspection results to determine
if the frequency and distribution of detected fatigue cracks
indicates a deficiency in the 10-520 engine. (Class II--
Priority Followup) (A-77-44)

TODD, Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, and HALEY,
Members, concurred in the above recommendation.

By: Webster B. Todd, Jr.
Chairman
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,j -. National Transportation
Safety Board
VVi~ DC 201 ~

c OCT 2 9

Honorable Langhorne M. Bond
Admini strator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of October 2, 1980, updating the status

of National Transportation Safety Board Safety Recommendations A-77-46

and 47 issued June 24, 1977. These recommendations pertain to procedures
for the search and rescue of missing aircraft.

he have examined Federal Aviation Administration (FAA) Order 7840.1

dated June 28, 1978, on the subject of computer data for search and
rescue activities. We note that it supplements the Air Traffic Con-
troller's Handbook, Chapter 8, and is responsive to Safety Recommendation
A-77-46. This recommendation is now classified in a "Closed--Acceptable
Action" status.

Since the National Rescue Coordination Center participated in the

procedures established by FAA Order 7840.1, the intent of Safety

Recorjmendation A-77-47 has also been accomplished and its status classi-

fied as "Closed--Acceptable Action."

Sinc rely yours,

J mes B. K
airma
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DEPARTMENT OF TRANSPORTATION
FEDER~AL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

OFFICE OFOctober 2, 1980 THE ADM I NiSTRATOR

The Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Washington, D.C. 20594

Dear Mr. Chair-man:

This is in response to your letter of July 28 requesting an uo'iated
status report on the Federal Aviation Administration (FAA) action to the
National Transportation Safety Board Recommendations A-77-46 and 47.

Recommendation A-77-46. Revise the Air Traffic Controller's Handbook,
Chapter 8, to include specific instructions to relay to the National
Rescue Coordination Center at Scott Air Force Base, Illinois, information
on the last known location of a missing aircraft obtained from the
computer-stored radar information.

Recommendation A-77-47. Inform the National Rescue Coordination Center
of the NAS radar system computer capabilities and advise them to include
in their procedures provisions for updating more rapidly information on
last known positions of missing aircraft.

Comme~nt. FAA Order 7840.1 (enclosed) was initiated in June 1978 to
supplement the Air Traffic Controller's Handbook, Chapter 8. The Order
establishes the procedures for our Computer Display Channel equipped
Air Route Traffic Control Centers (ARTCCs) utilizing computer generated
data to aid search and rescue authorities in locating missing or~sus-
pected downed aircraft.

The National Rescue Coordination Center participated in the review of
the Order and established their internal procedures for coordination
with the ARTCCs and field units. This coordination includes passing
updated information on the last known position of missing aircraft
received from the ARTCCs' computer generated data to the field units.
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r5 ARICs have tne proper equipment fL'r extracting the

... :enera-ed data. A ta.-k is underway to develop a new corputer

_e.r.iue to allow all' 20 centers to have the capability of using
.. e-r. generated data to aid search and rescue authorities. This task
.s estimated to be completed within 18 months.

Sincerely,

Administrator

r-n: losure

17.
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o K citiond Trirnsortation
° ' '41 Zafety Loard

Office of .I i I vi 28, ]98(t

Chairman

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to National Transportation Safety Board Safety
Recommendations A-77-45 through 47 issued June 24, 1977. These recom-

mendations were made as a result of a Piper PA-28 accident, 33 miles

northeast of Farmington, New ?,'exico, on November 26, 1976. The crashed
aircraft was located after six days. The recommendations pertained to
search and rescue missions.

On receipt of the Federal Aviation Administration's (FAA) response
of September 9, 1977, Safety Recommendation A-77-45 was evaluated and
its status classified as "Closed--Acceptable Action." However, Safety

Recommendations A-77-46 and A-77-47 were evaluated and classified in an

"Open--Acceptable Action" status pending the completion of further

actions by the FAA. In order to evaluate the progress of these recom-

mendations and update the public docket, we request an updated status
report.

Sincerely yours,

h rman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
Ak

0 4

OFFICE OF

September 9, 1977 THE ADMINISTRATOR

-o:~.o1e hai' Buile'

Ac: i - ] 2hairmr., .... ra~l Tp~ t ,t or, 1,Fety Boar d
Cef IrEgteo,, A.C. 2(ve,: .

Dear I.Iisc Bailey:

Thi: is ir respor,se to the ,'ISL' Recornmer,dat'ons A--/7-45, 46, and 4?.

Recor-rendation ,o. 1. Alert all A]". personnel of the circumstances
of this accider.t ar:d emphasize to them the importance of transmitting
to search and rescue personnel all available information on the last
knor.,n locatio of a missing aircraft.

Comnent. The use of computer position recording capability for locating
lost aircraft is a relatively new idea and is still in the developerit
stage. In, order to provide best use of the existing capability while
the Nationial Program is being developed, we have directed all regions
by letter, of Augist 5, 1976, January 7, and April 15, 1977, to provide
the fullest possicle cooperatioi: with the National Rescue Coordination
Center (RCCs) in providii'g computer derived position information.

Recor.merdatior No. 2. Revise the Air Traffic Controller's Handbook,
Chapter 8, to include specific instructions to relay to the Nationdl
Rescue Coordi:;ation Center at Scott Air Force Base, Illinois, informatioin
or. the last kiowr location of ; missing aircraft obtained fro. I!,
computer -stored radar information.

Correrit. .or. siderirg the piogram development eftort underway i:ld
limitation, that must be considered until the National Program is
implemented, "e feel it is premature to forecast the specific actions

that v.ill apply to the NTSB recommendations. Program guidance, under
developmen', will encompass the automation methodology function and the
procedures for coordinatiorn with the NRCCs. We are coordinating with
the Air Force ; , sotie Coordination Center (AFRCC), Scott Air Force Base,
Illi, oi,, in, ou documentation and program development effort.
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.ecmomendatiorN o. 3. Infurm Lhe Njtioral iescue Coordi:;ation, Center
of the NAS radar system comput.er capabilitiec, and advise the,- to include
ink their procedures provisioiu for updatirg more rapidly information on
last kr.ow: positio.,_' of mi-sig aircraft.

o-e.. loee co ;idiwaacor, with the Lational Rescue Coordination Ce,-te,
* 1,cott A--L i this effort !,. a corltinuing process. The procedure ior

;-. g rdadi d"te o. ai ciaf t t 9rgetS recorded or, tape where it car be
retrieved if. the foim of ;, corp;tAer print-out wa', originally developed
:oi e -he :,e. co.put'i, i/eu air traffic control system. .he
:ec:.'.i .. ..a,:- terced t."' yej s_ ago to search ard rescue use after
perso-.: ' t tse e:ve A; ko _-te Tiaf f ic Control ente] recogiii zed
its poter.tial ir, that area, and worked out procedures. in cooperation
.-th the Air Force Rescue Coordination Center at Scott AFB, Illinois.

At pese:.:, sp"c.al Craininq is needed for the delicate task of tracing

ar. aircraft flight path or, the print-out to the point where it disappears
from the radar screen. Currently 15 Air Route Traffic Control Centers
have the proper equipment for that purpose. However, we expect that
v.izhin the next two years the task car be simplified and a new computer
technique developed so that all 20 Centers will have the capability of
searching for missing aircraft position by means of computer derived
information.

Sincerely,

Deputy Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: June 24, 1977

Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMENDATION(S)
Federal Aviation Administration
Washington, D. C. 20591 A-77-45 through 47

On November 26, 1976, N4208F, a Piper pA-28-181, crashed about
33 miles northeast of Farmington, New Mexico. Before the crash, the
pilot had contacted the Farmington Flight Service Station (FMN FSS)
and stated that he was lost. The FSS advised the pilot to squawk
code 7700 (emergency) on his transponder; it then contacted the Denver
Air Route Traffic Control Center (ARTCC) and confirmed the position of
N4208F by reference to the ARTCC radar. The FSS was attempting to
give N4208F a DF steer to the Farmington Airport when radio contact
was lost. Denver ARTCC lost the target about 2 minutes later.

The radar controller at Denver ARTCC attempted to determine the
oarcraft's last position on his scope by moving the electronic cursor
on the scope to the last position that he recalled and entering the
latitude and longitude of that position. The coordinates he determined
were immediately transmitted to the National Rescue Coordination Center
(NRCC) at Scott Air Force Base, Illinois. Search and rescue personnel
did not find the aircraft until the afternoon of December 3, 6 days
after the accident. Both occupants had died on impact; the aircraft's
emergency locator transmitter also was destroyed on impact.

Denver ARTCC has a NAS Stage-A computer which stores radar target
information (DART). The information included a D-log plot of Code
7700 from N4208F; according to personnel at the NRCC, the last known
position obtained from this plot was transmitted to NRCC more than
24 hours after the accident. This position was about 6 miles from the
position given originally. For some reason, field personnel did not
receive the updated coordinates until 2 days after the accident. Ac-
cording to rescue personnel, if the efforts expended during the first
2 days of search had been expended near the area of the updated coordi-
nates, the aircraft would have been located sooner.
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Honorable Langhorne M. Bond - 2-

Although the survival of the occupants is not in question in
this case, in other instances, a rapid and effective search and rescue
effort may mean the difference between survival and death. To insure
the best possible search and rescue efforts, the most accurate in-
formation on an aircraft's last known location should be transmitted
to search and rescue personnel as soon as it is available.

Air Traffic Controller's Handbook 7110.65, Chapter 8, contains
instructions for handling an emergency such as the loss of N4208F.
Instructions are included for notifying the National Rescue Control
Center at Scott Air Force Base and for "... making all possible facil-
ities available for use of searching agencies." The Safety Board
believes that more definitive instructions should be given controllers
such as including the need to obtain the computer information regard-
ing lost aircraft when that information is available and readily
accessible so that it may be transmitted without delay to the NRCC,
and subsequently to search and rescue personnel. In addition, the
NRCC should be made aware of the availability of such information
along with its potential accuracy and limitations.

Therefore, the National Transportation Safety Board recommnends
that the Federal Aviation Administration:

Alert all ATC personnel of the circumstances of this
accident and emphasize to them the importance of
transmitting to search and rescue personnel all avail-
able information on the last known location of a
missing aircraft. (Class II - Priority Followup)
(A- 77-45)

Revise the Air Traffic Controller's Handbooks Chapter

8, to include specific instructions to relay to the
National Rescue Coordination Center at Scott Air Force
Base, Illinois, information on the last known location
of a missing aircraft obtained from the computer-stored
radar information. (Class II - Priority Followup)
(A- 77-46)

Inform the National Rescue Coordination Center of the
NAS radar system computer capabilities and advise them
to include in their procedures provisions for updating
more rapidly information on last known positions of
missing aircraft. (Class II - Priority Followup)
(A-77-47)

TODD, Chairman, BAILEY, Vice Chairman, IcADIS, HOGUE, and HALEY,
Members, concurred in the above reconunendat fns.

By: ebater B. Todd, J
Chairman
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National Transportation Safety Board0-.%

."C Washington, D.C. 20594

Of:ce of the Chairman

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration

Washington, D.C. 20591

Dear rir. Bond:

Thank you for your letter of November 13, 1980, responding further
to National Transportation Safety Board Safety Recommendation A-78-43
issued July 7, 1978. We had recommended that the Federal Aviation
Administration (FAA) incorporate all of the essential elements of the
ground and flight training increments developed in the "General Aviation
Pilot Stall Awareness Training Study," or their equivalent, in FAR Parts
61 and 141.

The Safety Board is pleased to note that the FAA is planning a
regulatory review of FAR Parts 61 and 141 during this fiscal year and
will include the "General Aviation Pilot Stall Awareness Training Study"
in the agenda. We will view with interest the upgrading of these regu-
lations. We are also pleased to note that the FAA has written to flight
instructors and pilot examiners emphasizing training in stall spin
awareness. Safety Recommendation A-78-43 is now classified in an
"Open--Acceptable Action" status.

Sincere y yours,

ame B. ng

Cha rmaJ

18l/l~z
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DEPARTMENT 01 TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

November 13, 1980

The fonorable James B. King OFFICE OF

Chairman, National Transportation THE2 ADMINISTRtATOR

Safety Board
800 Indepen~dence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Recommendation A-78-43 issued
July 7, 1978, and supplements our letter of September 1, 1978. This
also responds to your request for a progress report contained in your
letter of October 8, 1980.

A-78-43. Incorporate all of the essential elements of the ground and
flight training increments developed in the "General Aviation Pilot
Stall Awareness Training Study," or their equivalent, in FAR Parts 61
and 141.

Comment. The stall awareness training study will be included, in its
entirety, into FAR Parts 61 and 141 agenda for consideration in the
upgrading of pilot training standards. The FAA is planning a regu-
latory review of FAR Parts 61 and 141 during the current fiscal year.
We are fully aware of the importance of this action and are hopeful
that work can begin during this calendar year.

In the meantime, the FAA has written to all industry sponsors of
FAA-approved flight instructor refresher courses to include training
on stall spin awareness. Further, the FAA Examiner Standardization
Section has included a unit of instruction on stall spin awareness to
all pilot examiners. The intent of these actions is to inform the
flight instructors and pilot examiners of the elements of stall spin
awareness training.

In our judgment, these actions will satisfy the intent of Safety
Recommendation A-78-43. We will keep the Board informed of the
status of upgrading FAR Parts 61 and 141.

4angrneBond
Administrator



National Transportation
Safety Board

1 'h ; oWashington.DC 20594

OCT 8

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Please refer to the Federal Aviation Administration (FAA) letter of
September 1, 1978, responding to National Transportation Safety Board

Safety Recommendation A-78-43 issued July 7, 1978. This recommendation
-te-red from the Safety Board's concern at the alarming statistics of

c-!!/spin accidents. We recommended that the FAA:

"Incorporate all of the essential elements of the ground
and flight training increments developed in the "General

Aviation Pilot Stall Awareness Training Study," or their

equivalent, in FAR Parts 61 and 141."

The FAA letter indicated that a survey was expected to be completed

by March 1979, and if the results of the survey indicated rulemaking to
be appropriate, regulatory projects would be established. In order to
evaluate the status of this recommendation and bring the public docket
up-to-date, we would appreciate a progress report.

Sincerely yours,

J mes 
King

i

hai an
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* ",. National Transportation
Safety Board

Ofhc' of th," ,July 19 , iq q
( dI Vr n, 'i

Honiorable Langhorne Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter dated June 18, 1979, responding to
National Transportation Safety Board recommendation A-78-44. This
recommendation stemmed from the Board's concern at the alarming

statistics of stall/spin accidents.

From 1974 to 1976, there were 723 stall/spin accidents, which
resulted in 668 fatalities and 246 serious injuries. We recommended
that the Federal Aviation Administration (FAA) distribute the "General
Aviation Pilot Stall/Spin Awareness Training Study" to all certificated
flight schools and commercial flight instructors. We note that the FAA
has written to all industry sponsors of FAA-approved flight instructor
refresher courses with reference to incorporation of the flight training
syllabus from the "General Aviation Pilot Stall/Spin Awareness Training
Stud-.-" in their training clinics. We also note that stall/spin informa-
tion has been incorporated in the FAA Examiner Standardization Section.
We feel that FAA's action in response to this recommendation together
with the FAA's remedial actions following our many other stall/spin
reco-.endations will help to reduce the frequency of these accidents.
The status of recomzendation A-78-44 is now being classified as "Closed--
Acceptable Action."

Sincerely yours,

J s King

i
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DEPARTMENT OF TRANSPORTATION
FEDER.,L AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

J' ne i !979 1

OFFICE OF

rare J es 3. Rtinz THE ADMINISTRATOR
.ai. ren, ;arior! rtar-sportation Safety Board

a0x Independence Avenue, S. W.
a-[sington, D. C. 20594

r '.-. ,ai roan:

-3- is to advise thnat Federal Aviation ;a inistration (FA) actions
i. reect to Taticnal Tr~ansortation Safety Board S afet,

.:;eco-en/ation A-7E- 44 have been comoleted.

:-7 -4-. zen e e:ailei stall/spin ground and flict.t zraining
l-es 4evaiooec i. t.:4s training study to all certificate6 fLiti

s -. e.... f i instructors.

_.-_.__ A letter exoressinn the FAA concern in several areas of
=viat-on operations was sent to all industry sponsors of .approve_=.
___ . irstr-ictcr refresi.er zourses. Tis letter includes reference to
anf rezonandations for use of tLie "General Aviation Pilot Stall/Sin
Ai ns s -raining St Ify," (cou enclosed).

in adfiticn, t-e FA'% Exami-ner Standardization Section has inco r-oratec
stall/stain irio_-'aticn into the standardized training course.

.~- 4- a: - .e aocve actions are the rost feasible ne~hocs of
t~z cr.e info -tion an meet the intent of the eco-enatio:.

. _ -at r

:_nsc9/ 9(e
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

September 1, 1978

OFFICE OF
THE ADMINISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
1ashington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-78-43 and 44.

A-78-43. Incorporate all of the essential elements of the ground and
flight training increments developed in the "General Aviation Pilot
Stall Awareness Training Study," or their equivalent, in FAR Parts 61
and 141.

Comment. We believe that certain elements contained in the "General
Aviation Pilot Stall Awareness Training Study" should be surveyed for
possible incorporation into the sections of FAR Parts 61 and 141 which
deal with training in stall awareness and recovery. Action is currently
underway to identify relevant elements and incorporate them, into regula-
tory proposals for upgrading pilot training standards. We expect to
complete this survey by March 1979. If the results of this survey
indicatLe rulemaking is appropriate, regulatory projects will be established
and assigned priorities.

A-78-44. Send the detailed stall/spin ground and flight training
syllabus developed in this training study to all certificated flight
schools arid commercial flight instructors.

Comment. While we agree that the "General Aviation Pilot Stall Awareness
Training Study" should be widely distributed to persons engaged in the
training and certification of pilots, we feel that a direct mailing of
the magnitude suggested is not likely to have the desired results.

There are approximately 45,000 certificated flight instructors and over
5,000 pilot schools arid other organizations offering pilot training.
M'any flight instructors do not renew their certificates upon expiration
and there is a continuing input of newly-certificated instructors.
Therefore, distribution of the complete report at approximately $10 per
copy or even a portion of the report at a lesser price would not be
cost effective.
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Instead of distribution through a direct mailing, we have investiQat-f
the possibility of extracting the stall/spin ground training syllabus
developed in the study and providing a wide distribution through other
channels. This would include a special printing in the Flight Standarjs
publication (General Aviation News) and dissemination of the material
to flight instructors through the flight instructor revalidation
clinics and the pilot examiner standardization course. In addition, v
are considering a means to utilize this material in certain of our
training courses for agency inspectors. We expect to initiate a
cistribution progr:m by the end of this year.

Sincerely,

QuLntin;S. Taylor /
Deputy Administrator

1q2
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: July 7, 1978

--------------------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration \ SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

------------------------------------------------------ $
The National Transportation Safety Board is concerned by the continued

occurrence of stall/spin accidents in recent years. The accident statistics
are alarming and reinforce our belief that positive, innovative action
by the Federal Aviation Administration must be taken to alleviate the
situation. From 1974 to 1976, there were 723 stall/spin accidents which
resulted in 668 fatalities and 246 serious injuries. Many of these
accidents could have been prevented if FAA had implemented past Safety
Board recommendations relating to stall/spin problems.

Mhen it recognized that directed remedial measures were imperative
to reduce stall/spin accidents, particularly in view of the growing
general aviation fleet, th~ Safety Board conducted a special study of
these types of accidents.!' As a result, the Safety Board made nine
recommendations to FAA. Several of these dealt with improved and supplemental
pilot training which the Board considered essential in preventing stall/spin
accidents. In response, the FAA contracted for a related study entitled,
"General Aviation Pilot Stall Awareness Training Study." The objective
of this study was to determine the weaknesses of current flight training
syllabi, the methods of training used, and the flight instruction provided
in the stall/spin area; to conceive an excperimental stall/spin increment
to an established flight and ground training syllabus; and to conduct

* flight and ground test evaluations of this syllabus change and the
flight instruction techniques required. The study, concluded that:

* o Additional ground training in the subject of stalls and
spins tends tc reduce the occurrence of unintentional stalls
and spins.

1/ NTSB-AAS-72-8, Special Study: General Aviation Stall/Spin Accidents
1967-1969, September 13, 1972.
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o Additional flight training on stall awareness or intentional
spin training, or both, has a positive influence toward
reducing inadvertent stalls and spins.

o The most effective additional training was slow flight
with realistic distractions, which exposed the subjects to
situations where they are likely to experience inadvertent
stalls.

The flight training syllabus given to flight instructors participating
in the above study included scenarios of typical flight situations where
stall/spin accidents frequently occur such as engine failure on takeoff
or initial climb, go-around with full noseup trim, and cross controlled
turns to final approach. The syllabus also included stall avoidance
practice at minimum controllable airspeed, spin avoidance practice
(rudder effectiveness in delayed stalls), and full spin training.

The Safety Board believes that the supplemental, uniquely oriented
training developed and outlined in this study can be effective in avoiding
stall/spin accidents. However, the Board is aware of no effort or plans
on the part of FAA to implement the results of this study through the
pilot training requirements contained in 14 CFR Parts 61 and 141.

In view of the above, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Ircorporate all of the essential elements of the ground and
flight training increments developed in the "General Aviation
pilot Stall Awareness Training Study," or their equivalent, in
FAR Parts 61 and 141. (Class I, Urgent Action) (A-78-43)

Send the detailed stall/spin ground and flight training syllabus

developed in this training study to all certificated flight
schools and commercial flight instructors. (Class 1, Urgent
Action) (A-78-44) 

.

KING, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred in
the above recommendation.

~/James B. King
,,,,.Chairman
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£PARTMENT OF TRANSPORTATION
.DERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

4 0

November 4, 1980 ocFFE Or

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to your letter of July 21, 1980, requesting an updated
status of Safety Recommendations A-79-9 and A-79-10. These recommendations
were issued as a result of the May 8, 1978, National Airlines B-727 crash
into Escambia Bay. This status report supplements our letter of June 14,
1979.

A-79-9. Revise Air Traffic Control Handbook 7110.65, paragraph 1190, to
require controllers to provide recommended altitudes to pilots on airport
surveillance radar (ASR) approaches without pilot request. Revise the
Airman's Information Manual, Pilot/Controller Glossary, and other operating
and training documents that describe ASR approaches to reflect the revised
controller procedures.

A-79-10. Develop, with industry, requirements for depicting final approach
fixes and minimum altitudes for each mile on final approaches on ASR
instrument approach procedures.

Comment. The NTSB Sefety Recommendations for mandatory altitude callouts
during ASR approaches have been studied by a panel of representatives from

various technical disciplines within FAA, with background human factors
analysis and research work performed by the Engineering and Development
field office at NASA Ames. A determination has been made that an

insignificantly small number of accidents or incidents occurred during ASR
approaches as opposed to all other data base reports (9 out of approximately
18,000 in the NASA ASRS data base). In the judgment of the panel, the
inclusion of mandatory callouts probably would not have had a positive

impact on the pilot error involved. The panel concluded that no change to
the current procedures is warranted by recent accident data or the inter-
views of controllers and pilots conducted as part of this effort. We,

IP)h
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therefore, consider these tasks completed and a final report is in

preparation at the NASA Ames FAA field office. We will provide a copy cf

this final report to the Board when available. With the issuance of this

report, FAA considers action of Safety Recommendations A-79-9 and -10

completed.

Sincerely,

U~ghre Bond
Administrator
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National Transportation
Safety Board

Ive~v o'-.0Washington,DC 20594

Office of
Chairman

July 21, 1980

Honorable Langhorne Bond

Administrator

Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to your letter dated June 14, 1979, responding to
National Transportation Safety Board Safety Recommendations A-79-9 and
.--79-l0. These recommendations stemmed from the National Airlines B-727
crash into Escambia Bay, on May 8, 1978. Your letter indicated that the
Federal Aviation Administration's final decision on these recommenda-

tions would be contingent on further study.

In order to evaluate the progress of these recommendations and
update the public docket, we would appreciate an updated status report.
Both recommendations are presently held in an "Open--Acceptable Action"

status.

Sincerely yours,

J mesB.K
airm



DEPARTMENT OF TRANSPOPTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

June 14,, 1979

OFFICE OF
THE ADMINISTRATOR

H'onorable James B. King
Chn:irrz-a, National Transportotion

Safety Board
SCO Independcnce Avenue, S. I.
U:aShington, D. C. 20594

2ear "xr Chairman:

".SB Safety Recommendations A-79-9 and 10 have been consieared by
the Federal Aviation Administration (FAA). We have preli-in-rily
ccncluded that, based uoon the following, these reto:c..r.tLons
should not be adopted, but believe that this decision nus- be
confirmeJ by a human factors evaluation.

A-79-9. Revise Air Traffic Control Handbook 7110.65, paragraph 1190

to recuire controllers to provide recommended altitudes tD pilots on

airoort surveillance radar (ASR) approaches without pilot requet.
Revise the Airman's Information Manual, Pilot/Controller Glossary,

oth:r operating and training documents that describe ASP. approaches
to ref!-ct the revised controller procedures.

Cotr.ent. On February 8, 1977, the FAA issued Proposal A-.7-322-77-i,

calling for a revision of FAA Handbook 7110.65-1190, "Altitude
Information (Surveillance Approaches)." Comments were solicited
fro. industry, FAA regions and headquarters, and from the Controllers'
c'perations/Proced.ures Cornnittee (COPCOM). The proposal cffered options
of deleting paragraph 1190 entirely, requiring recorrendel altitudes
with each ASR approach that is conducted, or leaving the procedures as

they were. Although the NTSB was included among those solicited for
cozaents on the proposal, no response was recorded. The overwhelming
.ajority of comnments favored leaving the procedures as established in
-ara-raph 1190, calling for the controller to provide rcc.-.-mended
alcitudes on final approach if the pilot requests such assistance. On
October 13, 1977, the FAA made final disposition of the proposal in
:avor of option 3, "leave the procedures as they are."

t. our opinion, nothing in the NTSB Aircraft Accident Report AA-78-43,
background information furnished by !'TSB with Safety :'ecor-rndations

"-79-9 and 10, or information obtained by FAA conccrnin' :he "national
Airln..s Xay 1978 craMi intt, E~.cambia Bay, .uggests an Csf:'ntial need to

1')9
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tte- procc:dUrUS, since tie do riot :igrco that "no Cr1 ticll altitu.J
j nj. o~''w.I; ava ilable to the crew of N4714NA , nor 0--i Cint coll r

rcc d!a t ituid". woul ]d lik- 1 y hazvc alt cred tl out C O:! ny I'oc 11.1

(:I(! tl- 'v'i ial cuo! anid mnral ciarms thia were av a 1 abl Lc o tlihc p ilot.

~c . ie Iport AATt-78-P md 'i .b1 legon ~xiniIywr
('5)was; di src-a rdcdr Mid t IIIdjicorinecr ted hucxi s time lcnm(1Lces ;

Sth M- m an:'rad V' rbal CO.-iumfl .cations b~te~IC1 rwic-mbrs
fj~i I' Th E.ai T d'Iet aiit the crit iczl al tude ) was

gr v 2 t o the p ilo t a 1oag w; ~ po si tI o(n adv is or i cs d a~r n-, thec a pproa ch .

i cetially the sarv-s incformation (except- positioiL acivisocics)
2vic 1-: inc otherj non;rciiun approaches, such cas the VO'R/D:

- ce ed n th Safety Rece.7rmendcation. VOk/DME'- approach charts

x~zrzc~ly r~vck reo~~iemuedaltitudes for: each milc of the final

ph ilot or, ant ASR1 npprc'ach is authorized to des-cencI to the 12)A1 at:
n/hrdiscretion (unless an altitude li-mitin, Stepdown fix exists)

withn :-ircraft ope-ratingr specifications for a safe rate of descent.
:bsD:!c't is riot renuired to adjust his/her rate of descent to m:natch

ter :csm--nded alti tudes that* are furi~shed by the controlle7 c: ach

fi fi a 1. Accordlingly, r,ost use-r responses to our proposal for

sla>.-.altituld:es (airline and general aviation included) indicaitezl

ch~:rae:c''edco-.zym-nl cat ions of rs-COmVU'Tended altitudes are generally
ua~.a2..-id uinneceary for normal usage.

?:cs-~a'edaltitudes provided by controllers upon a pilot's requoest
arenets~n~2:3srf altitude- as imiplie-d i~n the INTSB rccon-mndation.
se *e~.sdedaltituides represent a descent gradient based on the

alt~t:.stat must bra lost in a prescribed distance during the approach.
are a1re Of n. least one case wherein it was alleged that the

wi~:cas cau:.-:d by the issuance of an admirtedly erroneous altitude,

rsSulting; in a rircssed appronch attemp1 t and resultant accident. Also,

it va'ddelay the Luransition to an altitude at or above the DIDfA where
actual visual conditions exist. Thus, it is possible that othorI

~CaujSingl Condit ions could be introduced by the recotirendation

A79-10. Develop, w--ithi industry, requiremints for depicting final

ca-b ofixes and sinirtem altitude's fer cach mile on final. approaches

S." .- rtrument appronch procedures.

C Thnis reco: a- d~d Pctiofl was" considered in conjunction with

-s t-osa AT-322-77-l, is5:ued in February 1977. The conscnisus

- - hc procediures unchtngcd, and no new data has; srfa ce

toc.:~ the~se icit&
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- be beic t:t e::istiog ASR procedures arc safe and effective
if f-!!cwed by both the pilot and the controlle;r, it is our intention

n - ii .t. a study to devolo :nformation fro, v.'ich an analysis,

conF'doting huUan factor concerns, can be mac,!. If Board personnel

-- information or views which night be of assistance! in this regard

;-a should contact Mr. lIarlrn [osler, Office of Aviation Safety.

.--- inistrator

F.- ti-roposal AlAo-322-77-l
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 16, 1979

Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDATION(S)

Federal Aviation Administration A-79-9 and -10
Washington, D. C. 20591

On May 8, 1978, a National Airlines B-727 crashed into Escambia Bay
while executing an airport surveillance radar (ASR) approach to runway
25 at Pensacola Regional Airport. The National Transportation Safety
Board determined that the probable cause of this accident was the flightcrew's
unprofessionally conducted nonprecision instrument approach, in that the
captain and the crew failed to monitor the descent rate and altitude,
and the first officer failed to provide the captain with the required
altitude and approach performance callouts.

The Safety Board believes that this accident illustrates a lack of
redundancy between flightcrews and air traffic controllers with respect
to altitude management. The current ASR procedures in FAA's Air Traffic
Control Handbook 7110.65, paragraph 1194, Final Approach Guidance,
require controllers to inform flightcrews of aircraft distance from the
runway, airport, or missed approach point at each mile on final approach.
Paragraph 1190 requires controllers to provide recommended altitudes on
final approach only if pilots request them, and the National crew did
not request them. If both elements of aircraft position and recommended
altitude information are provided, routinely and without request, flightcrews
can compare their actual altitude for each mile on final with the recommended
minimum altitude. These comparisons will allow the flightcrew to assess
the need to correct rate of descent and airspeed. Most Importantly, the
flightcrew would be made aware of gross excursions from minimum safe
altitudes by the controller's distance and recommended altitude advisories.

The Safety Board reviewed the Airman's Information Manual (AIM),
"Basie Flight Information and ATC Procedures," and noted in the discussion
of Pilot/Controller Roles and Responsibilities the following:
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"In order to maintain a safe and efficient air traffic-system, it
is necessary that each party fulfill his responsibilities to the
fullest.

"The responsibilities of the pilot and the controller intentionally
overlap in many areas providing a degree of redundance. Should one
or the other fail in any manner, this overlapping responsibility is
expected to compensate, in many cases, for failures that may
affect safety."

The controller procedures specified for an ASR approach in the AIM,
and the Pilot/Controller Glossary are consistent with the controller's
Handbook, except that they do not recommend that pilots request altitudes
on final approach. A lack of guidance to pilots in this area is not
consistent with the philosophy put forth in the Roles and Responsibilities
discuss ion.

The Pensacola ASR approach plate did not, nor was it required to,
depict or tabulate the location of the final aproach fix and those
minimum altitudes known to the controller for each mile on final approach.
Therefore, there was no critical altitude information available to the
crew to periodically and independently determine the stability of their
approach when the controller advised the crew of their position on
final.

By mandating controllers to provide altitudes and distance advisories,
pilots would associate ASR approaches with the more commnon VOR/D4E
approach procedures, which provide both distance and minimum altitude
information on approach plates.

The Board is aware that the FAA did request industry views of
paragraph 1190, Altitude Information, 15 months before the Escambia Bay
accident and that most respondents elected to retain the current procedures.
In light of the Escambia Bay accident and the infrequent use of ASR
approaches, the Safety Board believes that controllers should provide
altitude information on ASR approaches as a standard practice.

Accordingly, the National Transportation Safety Board recommends I
that the Federal Aviation Administration:

Revise Air Traffic Control Handbook 7110.65, paragraph 1190 to
require controllers to provide reconmmended altitudes to pilots on
airport surveillance radar (ASR) approaches witi out pilot request.
Revise the Airman's Information Manual, Pilot/Cc-itroller Glossary,
and other operating and training documents that lescribe ASR approachesI
to reflect the revised controller procedures. (C ass II -Priority
Action) (A-79-9)
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Develop, with industry, requirements for depicting final approach
fixes and minimum altitudes for each mile on final approaches on
ASR instrument approach procedures. (Class II - Priority Action)
(A-79-10)

KING, Chairman, DRIVER, Vice Chairman, McADAMS and HOGUE, Members
concurred in the above recommendations.

B . mes B. i
ha i rman
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- ,Safety Board

il.to 501Washington,DC. 20594

Otce of
Charman

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of November 4, 1980, responding to

National Transportation Safety Board Safety Recommendations A-79-25

and -26 issued April 19, 1979. These two recommendations emanated from

the New York Airways, Inc., Sikorsky S61L helicopter accident at Newark

International Airport, on April 18, 1979.

In A-79-25, we recommended that the Federal Aviation Administration

(FAA) withdraw the airworthiness certificates of Sikorsky S61L helicopters

until a means of detecting potential tail rotor blade failures can be

devised and implemented.

Since we are now informed that the crack propagation time is 31

hours, and since the inspection interval of 6 hours provides for a

safety factor greater than 5, the status of A-79-25 is classified in a

"Closed--Acceptable Action" status.

In our letter of May 29, 1979, we informed you that companion

recommendation A-79-26 had been classified in a "Closed--Acceptable

Action" status.

Sincerely yours,

J mes .Kn

airman
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DEPARTMEN T PF' :=0R;,tTION
FEDERAL AVIA', 4-M -

WASHINGTON, D.C. 20F
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November 4, 1980 ,.U
OFFICE OF

THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendations A-79-25 and
A-79-26 issued April 19, 1979, and supplements our letter of May 3, 1979.
Safety Board Recommendations A-79-25 and A-79-26 stemmed from the New York
Airways, Inc., Sikorsky S61L helicopter accident at Newark International
Airport, on April 18, 1979.

A-79-25. Withdraw the airworthiness certificates of Sikorsky S61
helicopters until a means of detecting potential tail rotor blade failures
can be devised and implemented.

A-79-26. Notify foreign operators of Sikorsky S61 aircraft of this action.

In regard to A-79-25, the Safety Board agreed that the FAA's telegraphic
airworthiness directive of April 20, 1979, provided a satisfactory inspec-
tion procedure. However, there still remained some question as to whether
the 6-hour ultrasonic inspection interval for blades having over 1200 hours
operating time was satisfactory. If results indicated less than 6 hours of
propagation time to failure, a requirement to decrease the inspection inter-
val would be necessary. Consequently, this recommendation has been held in

an "Open--Acceptable Action" status. The FAA agreed to keep the Board
apprised of the results of the fatigue striation count, which was accom-
plished at the United Technology Research Laboratory, East Hartford,

Connecticut.

The most recent data submitted to us by Sikorsky to substantiate the
Sikorsky S61 tail rotor inspections is a report on their fatigue test pro-
gram to determine crack propagation time. These full-scale fatigue tests
were correlated with the detection of the crack initiation by the ultrasonic

inspection methods of the Sikorsky Service Bulletin and the airworthiness
directive now in effect for S61 helicopters in service. We consider this
report to be a more accurate determination of the crack propagation time
than the striation counting method.
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Based on this full-ccale fatigue testing and analysis, the crack
propagation time is 31 hours. This is the time from detection of the
crack with the ultrasonic inspection used in the field to spar
separation. The present inspection interval of 6 hours, therefore, has
a factor of safety slightly greater than 5. This provides for five
inspections before failure could occur based on the existing AD. The
results of these tests are documented in Sikorsky Report No. SER
61740, "S61 Honeycomb Tail Rotor Blade Crack Propogation Test Results"
dated April 1, 1980.

The FAA believes this analysi- reflects conservative results and,
accordingly, we consider action on Recommendation A-79-25 completed.

Regarding Recommendation A-79-26, the Board accepted FAA's notification
procedures taken in accordance with ICAO, Annex 8, Paragraph 4, and
this recommendation is now classified in the "Closed--Acceptable
Action" status.

Si~,~ ely,

Langhorne Bond
Administrator
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Based on this full-scale fatigue testing and analysis, the crack
propagation time is 31 hours. This is the time from detection of the
crack with the ultrasonic inspection used in the field to spar
separation. The present inspection interval of 6 hours, therefore, has
a factor of safety slightly greater than 5. This provides for five
inspections before failure could occur based on the existing AD. The
results of these tests are documented in Sikorsky Report No. SER
61740, "S61 Honeycomb Tail Rotor Blade Crack Propogation Test Results"
dated April 1, 1980.

The FAA believes this analysis reflects conservative results and,
accordingly, we consider action on Recommendation A-79-25 completed.

Regarding Recommendation A-79-26, the Board accepted FAA's notification
procedures taken in accordance with ICAO, Annex 8, Paragraph 4, and
this recommendation is now classified in the "Closed-Acceptable
Action" status.

Si ely,

Lg on Bondg
Admnin is trat or
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May 29, 1919

.. r Langhorne Bond
" :=iistr tor

. a.. A. :,jtion Administration
* - .gtcr:, D.C. 20591

. .it'. bo wl:1

:Q-rcncu is made to the Federal Aviatiou Administratioi's (FAA)
r Mf May 3, 1979, responding to Nat iot ratr--f - UfpitaoL1 shtEy

Jd rc.,,lcz~d:itL ()L~A-79-25 and A-79-26. Thc:;C Iwo rtcomenda ti:.
.d from the New York Airways, Inc., Sikorsky S61L helicopter acci-

2ant at Newark International Airport, on April 18, 1979. In A-79-25,
tLhs Sfc-ty Board recommended that the FAA withdraw the airworthiness
,crtificates of Sikorsky S61L helicopters until a means of detecting
;,i:cntial tail rotor blade failures can be devised and implemented.
in A-79-26, we recommended that the FAA notify foreign operators of

"or ;ky S61 aircraft of this action.

In regard to the FAA's response to A-79-25, the Safety Board is of
:iLe view that the FAA's telegraphic airworthiness directive of April 20,
.979, provides a satisfactory inspection procedure for (1) establishing
tail rotor gear box housing lug integrity and (2) locating cracks in the
rotary rudder blade sins and/or identifying water entrapment inside the
blades However, only the results of fatigue striation count on the blade
spar fracture surface will determine whether the 6-hour ultrasonic in-
spection interval for blades having over 1200 hours operating time is
satisfactory. If results indicate less than 6 hours of propagation time
to failure, a requirement to decrease the inspection interval will be
necessary. For the present, we are maintaining this recommendation in
an "Open--Acceptable Action" status. We would appreciate being kept
apprised of the results of the fatigue striation count, which is being
iccomplished at the United Technology Research Laboratory, E. Hartford,
Connecticut.

Regarding FAA's response to recommendation A-79-26, we are satisfied
hat the notification procedures taken in accordance with ICAO, Annex 8,
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paragraph 4, will fulfill the intent of this recommendation, which is now4clasr;ified in the "Closed--Acceptable Action" status.

Sincerely yours,

2 2es 
B. K n
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DEPARTMENT OF TRANSPORTATION
ILDLIAL AVIATION ADMINISTRATION

WA ,HINGIOJN, !) C. :IUb91

Hornorabl J~u les; 1. King
Chairnan, Ntional r-ansV rtwtion OFa:ty Oiii-d oFcE o
000 Independencc Avenue, S. W. T. I * T,.ATC.'

Wa.nington, D. C. 20594

Dear Mr. Lhairman:

This is in response to National Transport.ation i fez r -,o- Safer.
Recormendations A-79-25 and 26.

A-79-25. Withdraw the air-yurthiness certificates o.- Sikorsky 561
helicopters until a means of detecting potential r' rotor blade
failures can be devised and implemented.

Co ment. The Federal A iation Administration (FAAI) issued a
telegraphic airworthiness directive (AD) on ;q;ril 20. This AD requires
a dye penetrant inspection of the inboard 32-inch section of te tail
rotor blades prior co further flight and daily not to exceel 6 hours
time in ser-vice. It also requires visual and ultrasonic ins[y=ctions

for those blades with more than 1200 hours time in service. In
addition, a one-time dye penetrant inspection of the tail rotor gear
box mounting feet is required.

A-79-26. Notify foreign operators of Sikorsky S61 aircrafz of this
action.

Comrzent. All ADs are distributed to the Civil Aviation Autiorit' Lr.
eaclh country which has notified the FYJA of its rcqistrdtion '. uA
particulaL type of dircrajt. qhis is don(.: in accordance witi-, t.e 1(.3
Annex 8, paragraph 4, "Continuing Airworthiness of Aircaft." ir.
addition, distribution is also made to countries wih which- thle Ur.ited
States has srpecific bilateral agreements.

Copies of the AD, Manufacturer's Service Bulletins, .nu ICAO Drocecres
are enclosed.

Since y,

Axn'inAistrato r

4 ,cl*.ur-s , /114
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

Issuko: S M * O :

--- --------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591 A-79-25 and A-79-26

-----------------------------------------

New York Airways, Inc., Flight 972, a Sikorsky S61L helicopter with
15 passengers and a crew of 3 crashed on Newark International Airport at
1825 on April 18, 1979, shortly after takeoff. Three passengers were
killed, 9 others and the crewuembers were injured.

Preliminary evidence obtained in the National Transportation Safety
Board's investigation disclosed that a 35-inch outboard section of one
of the tail rotor blades separated in flight. It appears that the
resultant unbalance caused a massive failure in the tail rotor gear box.
The gearbox and the remainder of the tail rotor assembly separated
before the aircraft could effect a safe landing.

The failed tail rotor blade was examined in the Safety Board's
metallurgical laboratory. This preliminary examination disclosed a
fatigue crack through approximately 90 percent of the leading edge spar.
The aluminum skin covering the spar also exhibited a fatigue crack
extending from the leading edge approximately 2 inches. This crack may
not have been detectable by visual examination prior to flight.

The Safety Board believes that the serious consequences of this
failure and the potential for other accidents justifies the need for
Immediate Federal Aviation Administration action. Pending more detailed
investigative examination, establishment and implementation of suitable
corrective actions, the Safety Board believes that further flight
operations with the S61 aircraft should be suspended.
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Therefore, the National Transportation Safety Board recomnends that
the Federal Aviation Administration:

Withdraw the airworthiness certificates of Sikorsky 561
helicopters until a means of detecting potential tail rotor
blade failures can be devised and implemented. (Class I--
Urgent Action) (A-79-25)

Notify foreign operators of Sikorsky 561 aircraft of this
action. (Class [--Urgent Action) (A-79-26)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, and HOGUE, Nsbers,
concurred in the above recommendations.

By: a
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

ii WASHINGTON, D.C. 20591

December 30, 1980

The Honorable James B. 
King

Chairman, National Transportation OFFICE OF

Safety Board 
THE ADMINISTRATOR

800 Independence Avenue, SW.

Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to your letter of July 9, 1980, requesting an updated

status of Safety Recommendations A-79-62 through A-79-65. These recommen-

dations were issued as a result of the December 28, 1978, United Airlines

DC-8 accident at Portland, Oregon. This status report supplements our

letter of November 23, 1979.

A-79-62. Issue an Air Carrier Maintenance Bulletin clarifying the content

of 14 CFR 25.811(d) regarding the conspicuity of passenger emergency exit

signs when exits are open and the requirement for exit signs to be

relocated in aircraft which have signs affixed on the exit closure.

Comment. The Federal Aviation Administration (FAA) concurs in the intent

of Safety Recommendation A-79-62 and, as an alternative action, has

directed a letter dated September 11, 1980, to all Regional Flight

Standards Division Chiefs. This letter advised each region that (ertain

DC-8 and DC-9 series aircraft, operated by various airlines, have floor

level emergency exit identifying signs located on the doors rather than

next to the exits.

The FAA regions have been advised the correct interpretation of

14 CFR 121.310 (b)(1)(ii) and 14 CFR 25.811 (d)(2) requires that the exit

signs must be next to the exit and not on the door. The preambles of

Section 121.310, Amendment 121.2, effective June 7, 1965;

Amendment 121-30, effective October 24, 1967; and Section 25.811,

Amendment 25-15, effective October 24, 1967; confirm the intent and

requirement of the rule. These documents state that the exit signs be

next to or above each passenger exit for those aircraft type certificated

under Civil Air Regulations (CAR) Part 4b and Federal Aviation Regulations

(FAR) Part 25 or operated pursuant to FAR Part 121.

The regional principal airworthiness inspectors assigned to DC-8/9

operators were reqliested to verify that each floor level emergency exit

marking is located next to each exit. Those operators with aircraft that

do not comply must be advised of the regulatory requirements. It was also

requested that all other aircraft be inspected to assure compliance with

the requirements. A copy of the September 11, 1980, letter to Regional

Flight Standards Division Chiefs is enclosed for your information.
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We believe this alternate action satisfies the intent of Safety
Recommendation A-79-62.

A-79-63. Expedite research with a view toward early rulemaking on a means
to most effectively restrain infants and small children during in-flight
upsets and survivable crash landings.

Comment. The FAA concurs in Safety Recommendation A-79-63 and published
in the October 2, 1980, issue of the Federal Register, a request for
comment on a draft technical standard order (TSO). The draft TSO-ClOO
prescribes the minimum performance standard that child restraint systems
must meet in order to be identified with the TSO marking "TSO-ClOO." The
comment period on TSO-ClOO closes January 2, 1981. A copy of the request
for comment is enclosed for your information.

A-79-64. Expedite the release of Operations Review Program Notice No. 13
containing the Safety Board's 1974 recommendation regarding a power source
for public address systems independent of the main aircraft power supply
in passenger-carrying aircraft.

Comment. The FAA concurs in Safety Recommendation A-79-64 and the Board's
1974 recommendation, regarding a power source for public address systems
independent of the main power supply in passenger-carrying aircraft, which
is now contained in Operations Review Program Notice No. 11. It was moved
from Notice No. 13 to Notice No. 11 to expedite its issuance. The notice
of proposed rule making for Notice No. 11 is currently in final drafting
coordination and issuance is expected during December 1980.

A-79-65. Include in the anticipated new rule a requirement for domestic
and flag air carriers to maintain passenger lists with the proviso that
both ticketed and nonticketed passengers' names be provided.

Comment. The FAA concurs in Safety Recommendation A-79-65 and the final
rule on Operations Review Amendment No. 8, Proposal 8-19, was published in
the Federal Register on June 19, 1980. FAR Part 121, Subsection 121.693(e)
was changed, effective August 31, 1980, and requires the names of all
passengers be maintained by the air carrier or commercial operator. A
copy of operations Review Program Amendment No. 8, final rule on
Proposal 8-19, is enclosed for your information.

The FAA considers action completed on Safety Recommendations A-79-62
through A-79-65.

ei ly,

Lghorne Bond
Administrator

Enclosures
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National Transportat
" Safety L ;

,? v 9, 1980

H,uurable Larignorne Bond
Administ ra Lor

Fede ral Aviaio' Admir istration
... .i :u.t ::n, D.C. 20§i

L i mad& t., tIht 'tional Iransportation Safety Board

Safet." Recomner, dations A-79-62 through A-79-65 issued August 24, 1979.

These recomrendations pertained to crash survival and stemmed from thc

Safety Board's investigation of the United Airlines DC-8 accident at

Portland, Oregon, on December 28, 1978. The Federal Aviation Adminis-

tration's response of Novembcr 23, 1979, indicated actions underway to

resolve these recommendations. In order to evaluate their progress

and updat-. the public docket, we would appreciate an updated status

rep:t.

Sincerely yours,

James B. King

Chairman
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National Transportation
Safety Board
Washtngton. DC 20594

Ofce of January 4, 1980
Chavtrsar'

Honorable Langhorne Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of November 23, 1979, responding to
safety recommendations A-79-62 through A-79-66. These recommendations
stemmed from the National Transportation Safety Board's investigation of
the United Airlines DC-8 accident at Portland, Oregon, on December 28,
1978. Our comments to the Federal Aviation Administration's (FAA)
responses are as follows:

Recommendations A-79-62 through A-79-65

The Safety Board appreciates the ongoing efforts of the FAA to
satisfy the intent of these recommendations. In the meantime, they will
be classified in an "Open--Acceptable Action" status.

Recommendation A-79-66

The Safety Board is pleased that the FAA expedited the issuance of
Operations Bulletin No. 8-79-3 which emphasizes the benefits of special
training in flight resource management. The Bulletin fulfills the
intent of the recommendation. The status of A-79-66 is now classified
as "Closed--Acceptable Action.

Sincerely yours,

K
/-'James Yun
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DEPARTMENT OF TRANSPORTATION
FErAL AVIATION ADMINISTRATION

WASHtNGTON, D.C. 20591

November 23, 1979 1

O~r.CE t

Honorable James B. King

Chairman, National Transportation

Safety Board

S00 Independence Avenue, S. V.

Washington, D. C. 20594

Dear r. Chairman:

This is in response to NTSB Safety Reco=mendations A-79-£2 through 6E.

A-79-62. issue an Air Carrier Maintenance Bulletin -iarifving the
content of 14 CFR 25.811(d) regarding the conspicuity of passenger

emergency exit signs when exits are open and the recuirement or exit

Signs to be relocated in aircraft which have signs affixed on the

exit closure.

Co-nment. The Federal Aviation Administration's (FAA) reg-ions respon-

sible for type certification of air carrier aircraft. are urrentlv

reviewing compliance with 14 CFR 25.811(d) regarding locations of

passenger emergency exit signs. If an Air Carrier Maintenance Bulletin
is deemed appropriate, we shall issue one. We will advise the Board of
our final actions in response to this recommendation.

A-79-63. Expedite research with a view toward early rulemaking on a

means to most effectively restrain infants and small children during
in-flight upsets and survivable crash landings.

C~rmAent. .n F12. zask fc:ze was established earl- in 1079 tc ;velon

_,.ior- avaia: regarding agency actions needed tz 7.-.=i: the
manufacture and use of effective aircraft child restraint systems.

The proposed standards covering child restraint systems are scheduled
fzr issuance early in 1980.

L-79-64. Expedite the release of Operations Review Program Notice
13 containing :he Safety Board's !974 recornendation retarAin a

power source for public address systems independent of the rmain aircraft

power supply in passenger-carrying aircraft.

Comment. The Board's 1974 recommendation regarding a power source for
public address systems independent of the main power supply in passenger-
carrying aircraft is now contained in Operations Review Program Notice
Nc. Ii. This Notice of Proposed Rule Making should be issued during
Decenber 1979.
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in the anticipated new rule a recuirement for
------------------- -r carriers to maintain passenger lists with

S rz:: at -ct, . ticketed and nonticketed passengers' names
: rc~V~ed.

A reselution of the issues supporting this reconmnendation

:s anticipated as the result of the issuance of Operations Review

- . in the near future.

-ssu an Air Carrier Operations Bulletin which will provide

u::anc an: :rt:eria to EM. Inspectors in deternrining the scope,

c-:a-, anc effectiveness of training programs with respect tc

-n and coordination among crewmembers.

C 2 .nt. An Air Carrier Operations Bulletin has been prepared and

is presenty in final coordination. It should be printed and

:iscributed by the end of this year.

nghc-ne Bond
A&imnis:rator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: August 24, 1979

Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D. C. 20591 A-79-62 through 66

During the Safety Board's investigation of the United Air Lines
DC-8 accident at Portland, Oregon, on December 28, 1978, 1/ several
problems were discovered which affected adversely the survivability
of the aircraft occupants. The Board believes that these problems
are not limited to this particular air carrier or to this particular
aircraft; thus they may affect persons involved in future accidents.

Exits

Passengers probably opened all of the four overwing exits. The
exit markings for these exits were affixed to the exit hatches. Federal
Aviation Regulations ,(14 CFR 25.811) specify that exit markings must
be recognizable from a distance equal to the width of the cabin; be
visible to occupants approaching along the main passenger aisle(s);
and be conspicuously marked. Although the intent of this regulation
may have been met when the overwing exit hatches were in place, the
opened exits were no longer marked after the hatches were removed and
placed on the floor. Fortunately, the cabin emergency lighting system
reportedly provided adequate illumination and there was no smoke inside
the cabin to interfere with vision. However, had there been a failure
of the cabin emergency light or had smoke been present, the occupants
might have experienced difficulties in locating these four opened
exits. The Safety Board believes that all cabin exit signs must be
visible whether the exits are opened or closed.

Child Restraint

Among the 181 passengers and 8 crewmembers aboard this aircraft,
there were 6 "infants-in-arms" (24 months or younger) and 6 children

1/ For more detailed information read "Aircraft Accident Report --
United Air Lines, Inc., N80820, Portland, Oregon, December 28, 1978,
MTSB-AAR-79-7, June 7, 1979."
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Honorable Langhorne X. Bond - 2 -

ranging in age from 25 months to 8 years. Two crewme bers and eight
passengers, including two infants and one child, located in the for-
ward portion of the aircraft were killed at Impact.

The two fatally injured infants and the child probably would not
have survived the accident regardless of the means of restraint because
they were located in the destroyed section of the aircraft. However,
one infant who was located in the forward left cabin was ejected during
the crash and miraculously escaped injury. We know of no injuries to
any of the remaining infants and small children on this aircraft. Never-
theless, the lack of adequate restraint for infants and small children
on passenger-carrying aircraft is of great concern to the Board.

The Safety Board is encouraged to learn that the FAA is examining
methods to restrain infants and children in order to prevent or to
minimize injuries in survivable accidents. The recently issued report
by the FAA's Civil Aeromedical Institute 2/ on the inadvisability of
using automotive infant seats in aircraft vividly illustrates that much
work remains to be done to develop a practical method of protecting
infants and small children in survivable accidents. The Safety Board
urges close cooperation between the FA, the aviation and auto indus-
tries, and other Federal agencies in developing an effective, economical,
integrated restraint system which will be compatible for use in surface
vehicles as well as in aircraft.

Public Address System

There was no preimpact warning given to the passengers via the
aircraft's public address system. Just before the aircraft struck the
ground, the senior flight attendant was seen talking into the handset
and then seen saying words to the effect that there was no power. For-
tunately, other flight attendants looked outside and noted the airplane's
proximity to the ground; they shouted to the passengers to assume the
preimpact brace positions, However, it is not known whether all pas-
sengers heard these warnings,

The Safety Board's special study "Safety Aspects of Emergency
Evacuations from Air Carrier Aircraft" dated November 13, 1974 (NTSB-
AAS-74-3) contained a recosmendation (A-74-l1r) to the FAA that the
public address system be capable of operating on a power source inde-
pendent of the main aircraft power supply,

_/ FMA *-78-12 "Child Restraint Systems for Civil Aircraft," R. F.

Chandler and E, M, Trout, Civil Aeromedical Institute, Federal
Aviation Administration, Oklahoma City, Oklahma, March 1978.
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Honorable Langhorne M. Bond -3-

On September 11, 1975, the FAA, in IIPRM 75-31, proposed to amend
14 CFR 121.318 to require after a certain date that public address
systems be capable of being operated from a power supply independent
of the main aircraft power supply. However, this proposed rule change
was withdrawn, and it subsequently was submitted as proposal No. 452
in the FAA's Biennial Operational Review Program Notice No. 13 which
solicited comments on proposed changes to 14 CFR 121.318. it is not
known what form these proposed rules will take nor if the intent of
the Safety Board's 1974 A-74-111 recommendation will be followed. The
Safety Board urges early release of this Notice so that a suitable rule
may be implemented as soon as possible.

Passenger Manifest

Just before the accident the flightcrew, on three separate
occasions, discussed the total number of persons on board in response
to queries from Portland Approach. The numbers that were discussed
and those that were relayed to the ground were incorrect.

It was not until several days after the accident that the total
number of passengers was known and a list of passenger names was made
available. One problem which contributed to the delay was that in-
fants were not considered as ticketed passengers and were not included
In the passenger count. This same problem of determining the total
number of passengers on board was also experienced following the
American Airlines DC-10 accident at Chicago, Illinois, on May 25, 1979.
The Safety Board believes that It is vital that fire/rescue personnel
be provided with an accurate number of persons on board the aircraft
so that their search for survivors will be timely.

The Safety Board notes that 14 CFR 249.13(e)(2) of the Civil
Aeronautics Board's rules specifies that passenger lists shall be
preserved by air carriers for a set period of time. Since these
lists are required to be maintained, the Board believes that air
carriers must make every effort to assure that they are accurate,
whether or not the passenger Is ticketed.

Our staff has learned that the FAA will soon issue a rule to
require domestic and flag air carriers to maintain passenger lists
like those currently required of supplemental air carriers and com
mercial operators by 14 CFR 121.693. We believe that the FAA and
the Air Transport Association should jointly examine methods to
develop a system that can be used by air carriers to record accu-
rately the number of ticketed and nontIcketed passengers onboard
their aircraft and further, to develop a means to provide those
numbers to fire/rescue personnel as expeditiously as possible fol-
lowing an accident,
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Crew Coordination

The Safety Board determined that the landing Sear malfunctioned
about 1712 P.s.t. The surviving flight attendants recounted that
shortly after the malfunction they began to review on their own init-
iative emergency procedures contained in their manuals. More than 1/2
hour later, at about 1745, the captain and the senior flight attendant
discussed preparing the cabin and passengers for a possible emergency
evacuation at Portland International Airport. Shortly thereafter, the
captain requested via the public address system that the passengers
pay attention to the flight attendants' instructions. About 1757,
the second officer visited the cabin for a second time (he had done
so earlier to observe the landing gear indicators in each wing). He
returned to the cockpit about 1801 and informed the captain that the
cabin preparations would be completed in 2 or 3 minutes. About 1803,
the captain informed Portland Approach Control that they would be
ready in 3 to 5 minutes; about 1806, the senior flight attendant came
to the cockpit and told the captain, "Well, I think we're ready."
Almost simultaneous with this comment the second officer said, "I
think you just lost number four engine." The accident occurred about
1815. Thus, more than 20 minutes elapsed between the time that the
captain discussed with the senior flight attendant preparations for
the landing and the time he was informed that the preparations were
completed.

The captain testified that he did not specify to the senior
flight attendant a time when the prelanding preparations had to be
completed, nor did he ask her how long the preparations would take.
He said he thought that the preparations would take from 10 to 15
minutes and that some of the procedures could be completed during the
aircraft's final approach to the airport. The senior flight attendant
did not ask the captain how much time remained to complete the prepa-
rations. These omissions by the captain and the senior flight attendant
were contrary to procedures contained in the flightcrew and flight attend-
ant manuals.

The subject of communication and coordination between cockpit
and cabin crews has been discussed by the Safety Board in previous
accident reports. 3/ A recent FAA report also cites the lack of

31 Aircraft Accident Reports:
"Overseas National Airlines, Inc., DC-9, St. Croix, Virgin Islands,
May 2, 1970" (NTSB-AAR-71-8).
"Jugoslovenski Aerotransport (JAT), B-707, New York, New York,
August 13, 1972" (NTSB-AAR-73-7).
"Overseas National Airlines, Inc., DC-8, Bangor, Maine, June 20,
1973" (NTSB-AAR-74-1).
"Continental Air Lines, Inc., B-727, Denver, Colorado, August 7,
1975" (NTSB-AAR-76-14). (Cont'd on P. 5)
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comunications and coordination as a problem during emergencies. 4/

The Safety Board on June 9, 1976, recomended (A-76-74) that the
FAA issue an Air Carrier Operations Bulletin to require Principal
Operations Inspectors to review emergency evacuation programs to in-
sure that adequate emphasis is placed on crew coordination, team effort,
and awareness of individuals' responsibilities as leaders of an evacu-
ation. An Operations Notice was issued on October 1, 1976, which
directed that training programs be surveyed and deficiencies corrected;
this Notice was canceled on April 1, 1977. In view of the deficiencies
uncovered in this accident, the Board believes that the necessity for
each crewuember to understand unequivocally his/her mutually supportive
role during emergencies is not being emphasized strongly in training.
The Board believes that the FAA should issue an Air Carrier Operations
Bulletin on this subject as was originally recommended in Safety
Recomendation A-76-74. Likewise, accidents in which crew coordina-
tion and comunication were deficient should be discussed by crewemembers
durtng training sessions,

In view of the foregoing, the National Transportation Safety
Board recommends that the Federal Aviation Administration:

Issue an Air Carrier Maintenance Bulletin clarifying
the content of 14 CFR 25,811(d) regarding the con-
spicuity of passenger emergency exit signs when exits

are open and the requirement for exit signs to be re-
located in aircraft which have signs affixed on the
exit closure. (Class II, Priority Action)(A-79-62)

Expedite research with a view toward early rulemaking
on a means to most effectively restrain infants and
small children during in-flight upsets and survivable
crash landings. (Class II, Priority Action)(A-79-63)

3/ (Cont'd)
Special Studies:
"Passenger Survival in Turbojet Ditchings (A Critical Case Review),"
April 5, 1972 (NTSB-AAS-72-2).
"In-Flight Safety of Passengers and Flight Attendants Aboard Air

Carrier Aircraft," March 15, 1973 (NTSB-AAS-73-1).
"Safety Aspects of Emergency Evacuations from Air Carrier Aircraft,"
November 13, 1974 (NTSB-AAS-74-3).

4/ D.W. Pollard, "Injuries in Air Transport Emergency Evacuations,"
Civil Aeromedical Institute, Federal Aviation Administration,
Oklahoma City, Oklahoma, February 1979.
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Expedite the release of Operations Review Program Notice
No. 13 containing the Safety Board's 1974 recommendation

regarding a power source for public address system inde-
pendent of the main aircraft power supply in passenger-
carrying aircraft. (Class 11, Priority Action) (A-79-64)

Include in the anticipated new rule a requirement for
domestic and flag air carriers to maintain passenger
lists with the proviso that both ticketed and nonticketed
passengers' names be provided. (Class II, Priority Action)
(A-79-65)

Issue an Air Carrier Operations Bulletin which will provide
guidance and criteria to FAA Inspectors in determining the
scope, quality, and effectiveness of training programs with
respect to communication and coordination among crewmembers.
(Class II, Priority Action) (A-79-66)

KING, Chairman, DRIVER, Vice Chairman, McADAMS and GOLDMAN,
Members, concurred In these recommendations. BURSLEY, Member,
did not participate.

y- ae King
,.,ha irman
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National Traisportation
Safety Board

5o Washington.D C 20594

JMice of
Chairmdn 3

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of October 2, 1980, responding further to

National Transportation Safety Board Safety Recommendation A-79-75

issued October 2, 1979. We have reviewed Federal Aviation Administration

(FAA) measures to inform the aviation community of the hazards associated

with flight in white-out conditions. We are satisfied that actions

taken and ongoing fulfill the intent of this recommendation which we now

classify in a "Closed--Acceptable Action" status.

Sincerely yours,

kJames B. King
Chairuiaa
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
*~ Al

October 2, 1980

The Honorable James B. King
Chairman, National Transportation

OFFICE OF
Safety' Board THE AD , STRA1O0

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear 1.1r. Chairman:

This is in further response to NTSB Safety Recommendation A-79-75
issued October 2, 1979, and supplements our letter of December 6, 1979.

A-79-75. Initiate action to disseminate additional information tro

the general aviation community to make it more fully aware of the,
hazards associated with flight in white-out conditions in Alaska
and other regions with similar environmental conditions; and und,_r-
take an aggressive educational program to correct apparent
misconceptions regarding visual flight rules (VFR) operations in
white-out conditions.

Comment. ConsistenL with our December 6, 1979, response to NTSD
Safety Kecommendation A-79-75, we have analyzed Federal Aviation
Administration (FAA) educational and informational efforts with
respect to the "white-out" hazard to flight operations. We have
taken other measures in addition to the slide presentation and the
"Cold Weather Safety" publication issued by the FAA Alaskan Region
which we referred to in our December 6, 1979, letter. Specifically
we havL instructionally addressed this hazard in FAA Advisory
Circular (AC) 60-4, Pilot's Spatial Disorientation, and in AC 91-13C,
Cold Weather Operations of Aircraft. The FAA has also periodicall\
published articles in the FAA General Aviation News dealing
extensively with this subject. Copies of these publications aru
enclosed.

The FAA considers action on this recommendation completed.

I Langhbrn Bond
Administ rahor
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National Transportation
f4 Safety Board

Wa. ' flt, D C ?0z)9'

Cf. December 17, 1979

Hotorable Langhorne Bond

Administrator
Foderal Aviation Administration
Washington, D.C. 20591

Dtfdr '-Ir. Bond:

This is to ;cknowledge the Federal Aviation Administration's (FAA)
letter of Decemb,-r 6, lv,19, responding to the National Transportation
Safety Board's re -wendation A-79-75, which was issued as a result of a
Cessna 207 ac.2d- 1. Chevak, Alaska, on December 21, 1978.

Recommendation A-79-75 asked FAA to initiate action to disseminate
information regi 'ding hazards associated with flight in white-out con-
ditions and to undertake an educational program to correct apparent
misconceptions regarding visual flight rule (VFR) operations in such
conditions.

The FAA's response, which cited previous efforts regarding the
white-out phenomena, indicated that an analysis of educational material
and information dealing with this hazard will be conducted by June 1,
1980. Until the analytical results are provided to the Safety Board,
the recommendation will be classified as "Open--Acceptable Action."

Sincerely yours,

.es B. ngI

235/236
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADI AINISTRATION

WASHtNGTON, D.C. ?0591

Dezemnber 6, i979 x ~-

orFtCE OFHonorable James B. King T, 0'w.S A% 9

Zhairman, National Transportation

Safety Board
80C independence Avenue, S. W.
washington, D. C. 20594

Dear Mr. Chairman:

Y:.is is in response to NITSB Safety Recommendation A-79-75.

A-79-73. Initiate action Le disseminate additional information to :he

general aviation community to make it more fully aware of the hazards
associated with flight in uhite-out conditions in Alaska and eth.er
regions with similar environmental conditions; and undertake an aggres-
sive educational program to correct apparent misconceptions regarding
visual flight rules (VFR) operations in white-out conditions.

Comment. WCe are aware that the white--out phenomenon is a distinctive
hazard to flight conducted in conducive meteorological conditions.
The Federal Aviation Administration (FAA) accident prevention program

has dealt with the hazard in an educational approach fox a number of
years. For example, the program includes a slide presentation on the
white-out phenomenon, a film titled, "Some Thoughts on Winter Flying,"

and an excerpt from Chapter 2, Cold Weather Safety, published by the
F.AA Alaskan Region in January 1969, copies of which are enclosed.
However, the FAA will analyze its education and information efforts

.4ith respect to the white-out hazard and will advise the Board by

June 1, 198C, of actions determined to be appropriate as a result o:
our analysis and your recommendation.

Since y)

,anigh.ne Bond

Admin ist rator

2 Enclosures



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: October 2, 1979

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMIENDAT ION(S)
Washington, D.C. 20591 A-79-7 5

On December 21, 1978, a Cessna 207, N7378U, crashed while on
approach to Chevak, Alaska, resulting in two fatalities and serious
Injuries to four other persons. Occasional "white-out" conditions
near Chevak at the approximate time of the accident were repcrted
by another pilot.

Safety Board accident records indicate that in 27 accidents
from 1973 through 1977, white-out was listed as a cause/factor.
All of these accidents involved general aviation aircraft.

Our investigations indicate there is a belief prevalent among
pilots in Alaska that, based on the prevailing visibility and ceiling,
they are "technically" operating in visual meteorological conditions
(VMC) while flying in white-out conditions.

A pilot operating in white-out conditions is engulfed in what
appears to be a uniformly white glow. Neither clouds, horizon, nor
shadows are distinguishable; all sense of depth and orientation isn
lost; and only very dark, nearby objects can be seen.

In United States weather-observing practice, visibility is
defined as the greatest distance in a given direction at which it is
possible to see and identify with the unaided eye (a) in the daytime,
a prominent dark object against the sky at the horizon, and (b) at
night, a known, preferably unfocused, moderately intense light source.
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Based on the visibility definition, daytime estimates of
visibility are subjective evaluations of atmospheric attenuation
of contrast. In white-out conditions this contrast is nonexistent.
It is our belief, therefore, that a pilot is not "technically"
operating in VMC while flying in white-out conditions.

We note that the Airman's Information Manual, in Chapter 8,
Medical Facts for Pilots, cautions against the hazards of reduced
or impaired vision. We note also that Advisory Circular AC 91-13B,
dated Jantary 17, 1978, advises pilots to be prepared for white-out
conditions. Neither publication, however, incorporates a complete
discussion of this meteorological phenomenon and its associated
hazards which is comparable to the indepth discussion accorded the
nature and hazards of thunderstorms as a meteorological phenomenon
in Chapter 6 of the Airman's Information Manual. We conclude that
more detailed information should be made available to assure that
all pilots who fly regularly in Alaska and other regions with similar
environmental conditions are fully aware of white-out hazards.

Therefore, the National Transportation Safety Board recommends
that the Federal Aviation Administration:

Initiate action to disseminate additional information
to the general aviation community to make it more fully
aware of the hazards associated with flight in white-out
conditions in Alaska and other regions with similar
environmental conditions; and undertake an aggressive
educational program to correct apparent misconceptions
regarding visual flight rules (VFR) operations in white-
out conditions. (Class II - Priority Action) (A-79-75)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and
BURSLEY, Members, concurred in the above recommendation.

By;. es B.n
ai
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OF TRANSPORTATION
.,IATION ADMINISTRATION

WASHINGTON, D.C. 20591

December 18, 1980

OFFICE OF

The Honorable James B. King THE ADMINISTRATOR

Chairman, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendation A-80-8 issued
January 2], 1980, and supplements our letter of April 18, 1980. This
also responds to your letter of June 6, 1980, in which you requested
the FAA to reconsider this recommendation.

The following are FAA's comments in response to this recommendation:

A-80-8.

Disseminate to all Boeing 727 operators and flightcrews information of
the type included in Boeing Operations Manual Bulletin 75-7 and TWA
Flight Operations Safety Bulletin 79-3, which address control problems
associated with high-speed asymmetrical leading edge slat configuration
on B-727 aircraft.

Comment.

Our previous nonconcurrence with NTSB Recommendation A-80-8 was based
on our contention that selected information relative to control
problems associated with high-speed asymmetrical leading edge slat
configuration on B-72/ aircraft is not meaningful and could, in fact,
be misleading. Specifically, we refer to information such as that
contained in Boeing Operations Manual Bulletin 75-7 and TWA Flight
Operations Safety Bulletin 79-3.

Certain information referred to in the TWA Safety Bulletin was
predicated upon developmental simulator tests conducted by the Boeing
Company. To the best of our knowledge, no FAA representatives were

involved in this testing, and the conclusions obtained have not been
validated by the FAA. We are, therefore, reluctant to agree that such
information should be widely disseminated throughout industry.

Further discussions with representatives of the Boeing Company relative
to this subject revealed that a viable flight-test program began in
July 1980. This program involves the use of a Boeing-owned B-727 which
has been dedicated for use in the test program.
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It is anticipated that conditions similar to those which led to the TWA
Flight 841 upset will be investigated at length. A detailed report of

findings will be made available to the NTSB, FAA, and industry.

Pending the outcome of this test series, we intend to take no further
action in regard to Safety Recommendation A-80-8. Once the results of
this test etort art evident, we will further advise the Board of the
FAA actions relative to Safety Recommendation A-80-8.

Sincerely,

ngone Bond
Administrator

14.0



National Transportation
Safety Board
Washington. DC 20594

Otfice ol
Chairman

Jane 6, 1980

Honorable Langhorne Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to your letter of April 18, 1980, responding to
the National Transportation Safety Board Safety Recommendation A-80-8
issued January 21, 1980. This recommendation resulted from a Trans
World Airlines B-727 maneuver accident over southern Michigan on April 4,

1979. The aircraft entered a high-speed spiral dive while cruising at
39,000 feet, from which it did not recover until it descended to an
altitude between 5,000 and 6,000 feet. An emergency landing was made at
an alternate airport. There was extensive inflight damage. The No. 7

leading edge slat on the right wing, the No. 10 spoiler panel, and

several other components were missing. We r ,.,,'ende4 i tt the Federal
Aviation Administration (FAA) in cooperatiot uith the Boeing Company:

"Disseminate to all Boeing 727 operators and flightcrews
information of the type included in Boeing Operations Manual
Bulletin 75-7 and TWA Flight Operations Safety Bulletin 79-3,
which address control problems associated with high-speed
asymmetrical leading edge slat configuration on B-727 aircraft."

The Safety Board has difficulty accepting the FAA's reasons for not
concurring in this recommendation. Although the accident is still under

investigation, it is already known that isolation of the No. 7 leading
edge slat in the extended position created lateral control problems.

Both referenced bulletins address operational aspects related to high-
speed asymmetric slat extension, not just "failures discovered during

scheduled maintenance. . . ." The Boeing bulletin indicates that if a

slat should extend in flight, "Significant lateral control would be

required to prevent high roll rates." We believe that the flight
simulations mentioned in the TWA bulletin have accurately demonstrated

the measure of lateral control needed by a pilot to cope with a high-

speed asymmetric leading edge slat configu-ation in the B-727. Con-

sequently, notwithstanding the low proba . y of slat extension without
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some advance warning, we believe it important that B-727 pilots be made
aware of the control problems associated with an asymmetrical config-
uration. This obviously was part of the original intent of the Boeing
bulletin which, according to several pilots involved with the investi-
gation, was never brought to their attention.

We believe that sufficient factual information has been developed
in the investigation to define the dimensions of the problems and the
measures of control needed by a pilot to retain control of the aircraft.
We further believe this information should be made available to the
pilot. Therefore, we request the FAA to reconsider this recommendation,
which we are maintaining in an "Open--Unacceptable Action" status.

Sincerely yours,

0 6 J es B.
C airman
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FLEP"L AVIATION ADMINISTRATION
WASHINGTON, D.C. 20592

('1 I t 01IM, AD INIS TRAtOfU

The ?LJr,,b]e Jaaes B. King

Chai"iaan, National Transportation Safety Board
8,'0 independence Avenue, SW.

Washington, D.C. 20594

Dear :r. Chairman:

This is in response to NTSB Safety Recommendation A-80-8 issued by
the Board on January 21, 1980. This recommendation resulted from the

Board's investigation of an incident which occurred on April 4, 1979,
when a Trans World Airlines B-727 entered a high-speed spiral dive

,.:!I,
_ cruising at 39,000 feet (FL390) near Saginaw, Michigan. The

aircraft did not recover from the dive until the aircraft reached an

altitude between 5,000 and 6,000 feet m.s.l. despite flightcrew

icti,'.ns to counteract the maneuver. The aircraft was then landed

under emergency conditions at an alternate airport. The aircraft was

dana'ed extensively, and the No. 7 leading edge slat on the right
.wing, the 1o. 10 spoiler panel, and several other components were

missing.

The following are FAA's comments in response to this recommendation:

Recommendation A-80-8. Disseminate to all Boeing 727 operators and

fligzhcrQu's information of the type included in Boeing Operations
.1anual 3ulletin 75-7 and TWA Flight Operations Safety Bulletin 79-3

which address control problems associated with high-speed

asy:n:etrical leading edge slat configuration on B-727 aircraft.

Cor--nt. 1e do not concur in this recommendation for the reasons

outlined below:

In the reco)mmendation, reference is made to Boeing 727 Air Carrier

Operations Bulletin 75-7 and to TWA Flight Operations Safety Bulletin

79-3 (the former serves as a basis for the latter) with the
sug,2stion that these documents provide valuable information to B-727

arews who -ay be faced with circumstances similar to those

encountered on TWA flight 841 of April 4, 1979. We do not find this

lopic acceptable for the following reasons:

a. Tie subject bulletins address failures discovered during

sc!hedrd arintonance; not in flight.
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Failure of internal lockrings discussed therein posed

potential inadvertent slat extension only if:

(1) hydraulic system "A" had failed:

(2) air speed was in excess of M ; and
.80

(3) flight spoilers were extended.

It is extremely improbable that the above would happen at all, and
certainly not without considerable advance indications of slat
malfunction through slow actuation, incomplete stowage, or other
symptoms readily identifiable on the flight deck during normal system
operations. (To the best of our knowledge, none of the above
sy-mptoms or crew actions were revealed in the NTSB investigation or
any other investigative findings.)

c. Bulletin recommendations were intended to alert pilots to
avoid possible abnormal lateral inputs if the above symptoms become
evident; not what steps should be taken to recover once the resultant
mantuver was under way.

As you know, the Board is still developing information for its use in
deliberations to develop a probable cause and it appears possible
that all facts which preceded the April 4, 1979, incident may not
be ascertained. Without such facts, no meaningful conclusions can be
reached concerning design deficiencies, training needs, or
operational limitations.

We therefore concur with Boeing that the TWA flight 841 experience
should be considered an isolated incident which may never be
duplicated. We do not believe that this approach to the TWA flight
841 problem is appropriate at this time, and it is at least
premature, pending the Board's final deliberations. In the meantime,
we will continue to support the efforts of the Performance Group in
the evaluation of existing evidence and data.

Sincer ly,

n B ond
Adc-iistrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: January 21, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator SFT EOMNAINSFederal Aviation Administration SFT tCMEDTINS
Washington, D.C. 20591 A-80-8
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On April 4, 1979, a Trans World Airlines B-727 entered a high-speed spiral
dive while cruising at 39,000 feet (FL390) near Saginaw, Michigan. The aircraft did
not recover from the dive until the aircraft reached an altitude between 5,000 and
6,000 feet m.s.l. despite flighterew actions to counteract the maneuver. The
aircraft was then landed under emergency conditions at an alternate airport. The
aircraft was damaged extensively, and the No. 7 leading edge slat on the right
wing, the No. 10 spoiler panel, and several other components were missing.

During its investigation, the Safety Board examined the effects of full
extension of the No. 7 slat on aircraft performance and control during level flight
and descent. Using a Boeing engineering simulator, it was determined that the
extended slat will generate a right roil which will be countered by the autopilot
until its roil authority is exceeded. At the onset, the roll is readily recognizable
and controllable as long as lateral controls are used with minimal delay and only to
the extent needed to return the aircraft to a wings-level attitude. If the
application of corrective controls is delayed and then used to full travel, an
uncontrollable, steep descending spiral will develop. This occurs at certain Mach
number and angle of attack relationships where the extended slat generates rolling
contu unt Machenumer aondro agleofit aakvaalues are reded pior Tthe srlatil
montu utlath xceed tnle uthrtc avaalues toe thded pot. tthe siatil
separates from the aircraft. The simulation results confirm the flighterew's
description of the spiral dive and the loss of rol control until the slat separated
from the aircraft. Under certain conditions, recovery would not be possible.

The Safety Board believes that an extended No. 7 slat precipitated control
problems that culminated in a low of controL The Safety Board is also aware of
TWA Safety Bulletin 79-3 and Boeing Operation Manual Bulletin 75-7 that, to a
degree, inform flightcrews of the recognition and control aspects of an asymmetric
slat configuration. The Safety Board believes that flightcows must be able to
recognize and react to such a condition and that there is a need to more widely
disseminate comprehensive guidance to flightarews.
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Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration in cooperation with the Boeing Company:

Disseminate to all Boeing 727 operators and flighterews
information of the type included in Boeing Operations
Manual Bulletin 75-7 and TWA Flight Operations Safety
Bulletin 79-3 which address control problems associated
with high-speed asymmetrical leading edge slat
configuration on B-727 aircraft. (Class UI, Priority Action)
(A-80-8)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and
BURSLEY, Members, concurred in the above recommendation.

L!
/hairman
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o&& tional Tra nsportation
0 ;Jafcty Board

Washinglon,D C 20594

Oflce of
Chairman

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of October 14, 1980, responding further
to National Transportation Safety Board Safety Recommendation A-80-11
issued February 5, 1980. This recommendation stemmed from our investi-
gation of a Cessna Model 120 crash near Vicksburg, Mississippi, on
September 29, 1979. The right wing separated in flight.

The Safety Board recommended that the Federal Aviation Administration
(FAA):

"Issue an Airworthiness Directive applicable to the
Cessna Model 120 and 140 airplanes, requiring an
immediate inspection of wing strut upper rod-end
spherical fittings for corrosion, cracking, or
elongation. If any of these conditions are detected,
the fittings should be replaced before further flight."

We note that the FAA has now issued Advisory Circular No. 43-16,
General Aviation Alerts, Alert No. 24 of July 1980 to advise Cessna
120/140 operators of the wing strut fitting problem. Since no Mal-
function or Defect Reports pertaining to this problem have been
received, and in light of the fact the FAA will continue to screen
Malfunction or Defect Reports for this condition, we now evaluate the

sttus of this recommendation as "Closed--Acceptable Alternate Action."

We thank you for your continuing commitment to aviation safety.

Sincerely yours,

7 mesB.4Ki
ha irma
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

October 14, 1980 At

The Honorable James B. King -*

Chairman, National Transportation "%Sys
Safety BoardOFIEf

800 IneedneAeu ,S. THE ADMINISTRATOR

Washington, D.C. 20594

Dear Mr. Chairman.

This is in further response to NTSB Safety Recommendation A-80-1i
issued February 5, 1980, and responds to your letter of July 30, 1980.
This recommendation resulted from the crash of a Cessna Model 120 near
Vickshurg, Mississippi, on September 29, 1979. The accident
investigation disclosed that the wing separated after the forward wing
strut upper rod-end spherical fitting had failed. Both persons aboard,
an instructor pilot and his student, were killed.

The Safety Board recommended that the Federal Aviation Administration
(FAA).

Issue an Airworthiness Directive applicable to the Cessna Model.
120 and 140 airpianes, requiring an inmediate inspection of wing
strut upper rod-end spherical fittings for corrosion, cracking, or
elongation. If any of these conditions are detected, the fittings
should be replaced before further flight."

In our letter of May 5, 1980, the FAA nonconcurred in this
recommendation on the grounds that the failure was related to
inattentive maintenance over an extended period of time. However, the
Board requested that the FAA reevaluate Safety Recommendation A-80-1i
and take the same expeditious action as that taken with regard to
Recommendation A-80-26. This Recommendation related to an associated
problem involving high-wing model Piper aircraft, and FAA responded by
issuing an emergency Airworthiness Directive to Piper aircraft owners.

We have now completed a reevaluation and our comparative review of
Recommendations A-80-26 and -11 reveals a related problem with
unrelated causes. The problem is failure in a wing lift strut.
However, the causes are different. In the case of the affected Piper
airplanes, it was fatigue, and in the case of the Cessna 120/140
airplanes, it was maintenance inattentiveness over an extended period
of time. Since the fatigue was design influenced, we agree with the
Directive action for that situation. Fatigue was not involved in the
Cessna case. Therefore, we believe the action outlined in our letter of
May 5, 1980, is still appropriate.

The Airworthiness Alert mentioned in that letter was issued July 1, 1980.
This alert requested that a Malfunction or Defect Report, FMA
Form 8010-4, be submitted when corrosion, pitting, and related service
conditions are found. To date, no reports have been received.
However, we will continue to screen these reports for the above
mentioned conditions and take further action as justified. Authorized
inspectors, repair stations, General Aviation District Offices,
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Flight Standards District Offices, and certain aviation oriented
organizations are on automatic distribution for Airworthiness Alerts.
Therefore, those individuals who would be expected to uncover the
conditions mentioned above have been~ alerted.

We believe the actions that have been taken in these two separate
situations are appropriate and reasonable. Accordingly, FAA considers
action on Safety Recommendation A-80-11 completed and believes a
'closed" status is now in order.

Sincerel

* Administrator
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Safety Board

,Bo WashintonD C 20594

Ofice of
Cha,'rman

4 0 W9,C

Honorable Langhorne Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

This concerns your response of May 5, 1980, to National Trans-
portation Safety Board Safety Recommendation A-80-11, issued February 5,
1980. This recommendation resulted from the crash of a Cessna Model 120
near Vicksburg, Mississippi, on September 29, 1979. The accident
investigation disclosed that the wing separated after the forward wing
strut upper rod-end spherical fitting had failed. Both persons aboard,
an instructor pilot and his student, were killed.

The Safety Board recommended that the Federal Aviation Administration
(FAA):

"Issue an Airworthiness Directive applicable to the Cessna
Model 120 and 140 airplanes, requiring an immediate
inspection of wing strut upper rod-end spherical fittings
for corrosion, cracking, or elongation. If any of these
conditions are detected, the fittings should be replaced
before further flight."

This accident causes serious concern about the structural integrity
of several thousand other Cessna 120/140 aircraft now remaining in
service. Critical questions are raised about the airworthiness of the
aircraft and about the wing strut fittings. The FAA attributes the
failure of the fittings to inattentive maintenance over an extended
period of time and states that an Airworthiness Alert will assure
adequate inspection in the future. An Airworthiness Alert, however, is
advisory only, and as such, will not have the mandatory impact of an
Airworthiness Directive. We believe that, in this instance, mandatory
action will prove more effective in assuring adequate inspection and
directing proper and immediate attention to the hazard.
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On April 9, 1980, the Safety Board issued Safety Recommendation

A-80-26, relating similarly to a hazardous wing-lift strut fitting
condition found among various high-wing model Piper aircraft. The FAA

responded to that recommendation by immediately issuing an emergency

Airworthiness Directive to Piper aircraft owners.

Because the same urgency exists, and because the airworthiness of

Cessna Model 120 and 140 aircraft is likewise suspect, the Safety Board
requests that the FAA reevaluate Safety Recommendation A-S0-11 and take

the same expeditious action as that taken with regard to Recommendation

A-80-26.

Recormendation A-80-11 will remain in an "Open--Unacceptable Action"
status pending your reconsideration and reply.

Sinc ely yours,

Ja esB. g
C air

4
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20691

May 5, 1980

OFFICE OF
The Honorable James B. King THE ADMINISTRATOR
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendation A-8O-1l, issued by
the Board on February 5, 1980. The recommendation resulted from the
Board's investigation of a fatal accident involving a Cessna Model 120,
N72504, which crashed near Vicksburg, Mississippi, on September 29,
1979, after the right wing separated in flight.

Investigation disclosed that the wing separated when the forward wing
strut, upper rod-end spherical fitting failed. Metallurgical examina-
tion disclosed that the fitting was severely pitted and corroded. The
fitting apparently had become pitted and corroded over a long period of
time and, at the location of failure, corrosion was found to have
penetrated almost the entire thickness of the fitting.

The following are the Federal Aviation Administration's comments and
action in response to this recommendation:

A-80-11. Issue an Airworthiness Directive applicable to the Cessna
Model 120 and 140 airplanes, requiring an immediate inspection of wing
strut upper rod-end spherical fittings for corrosion, cracking, or
elongation. If any of these conditions are detected, the fittings
should be replaced before further flight.

Comment. We do not concxir in this recommendation. The failure was
related to inattentive maintenance over an extended period of time.
This is not a typical situation with regard to the normal maintenance
procedures upon which the airworthiness of general aviation airplanes
are dependent. A review of our records and those of the manufacturer
reveals only one additional report of corrosion in~ this area during tbe
past 5 years. There are no additional accidents or incidents of record
associated with this condition. The adequacy of Cessna 120/140 wing
strut upper rod-end spherical fittings will be assured by a suitable
Airworthiness Alert regarding inspections of this area to repair
stations and maintenance personnel. Therefore, we are developing an
Airworthiness Alert to bring this to the attention of maintenance
Inspectors and repair stations.
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The FAA does not issue airworthiness directives as a substitute for
enforcing maintenance rules. To do so would dilute the significance of
an airworthiness directive to the public at large and more specifically
to the users of airworthiness directives and would have the long-term
effect of reducing the effectiveness of the airworthiness directive
program. The General Aviation Airworthiness Alert system is designed
to identify and to emphasize maintenance significant items such as the
one identified in the NTSB investigation which preceded recommendation
A-80-11. Therefore, the issuance of an Airworthiness Alert is the most
appropriate way to ensure efficiency of future maintenance of wing
strut upper rod-end spherical fittings.

We believe that the above-mentioned action will fulfill the objective
of NTSB Safety Recommendation A-80-11 while incurring the least burden
on owners and operators.

angrne Bond
Ad min is t rato r
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: February 5, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDAT ION (S)
Federal Aviation Administration
Washington, D.C. 20591 A-80-11I

on September 29, 1979, a Cessna Model 120, N72504, crashed near Vicksburg,
Mississippi, after the right wing separated in flight. Both persons aboard, an
instructor pilot and his student, were killed.

Investigation disclosed that the wing separated when the forward wing strut,
upper rod-end spherical fitting failed. Metallurgical examination disclosed that
the fitting was severely pitted and corroded. The fitting apparently had become
pitted and corroded over a long period of time and, at the location of failure,
corrosion was found to have penetrated almost the entire thickness of the fitting.

The airplane involved was manufactured in 1946, and was last inspected
in February 1979. Although the external location of the spherical fitting makes
it physically and visually accessible, evidence of corrosive deterioration, cracking,
or elongation apparently was not detected during the inspection. Paint, which
covered the lower portion of the fitting in the area of the failure, may have partially
obscured the corrosion.

Wing strut fittings similar to the one which failed are also installed on many
Cessna Model 140 airplanes. As of December 31, 1978, a total of 3,486 Cessna
Model 120/140 aircraft were registered with the Federal Aviation Administration,
the newest of which are approaching 30 years in service.

Therefore, the National Transportation Safety Board recommends that
the Federal Aviation Administration:

Issue an Airworthiness Directive applicable to the Cessna Model 120
and 140 airplanes, requiring an immediate inspection of wing strut
upper rod-end spherical fittings for corrosion, cracking, or elongation.
If any of these conditions are detected, the fittings should be replaced
before further flight. (Class I - Urgent Action) (A-80-11)
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KING, Chairman, DRIVER, Vice Chairman, McADAMS and BURSLEY, Members,

concurred in this recommendation. GOLDMAN, Member, did not participate.

King
Chai an
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DEPARTMENT OF TRANSPORTATION
FFDERAk AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

December 2, 1980

The Honorable James B. King OFFICE OF
Chairman, National Transportation THE ADMINISTRATOR

Safety Board
800 Independence Avenue, S.W.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendation A-80-24
issued March 27, 1980, and supplements our letter of June 25, 1980.
This also responds to your letter of August 12, 1980, in which you
request that the FAA reevaluate this recommendation.

A-80-24.

Amend FAR 61.31, "General Limitations," to require that before acting
as pilot-in-command of a tailwheel airplane, a private or commercial
pilot receive flight instruction (including all normal and contingent
aspects of takeoffs and landings) from an authorized flight instructor
who has found him competent to pilot such airplane and has so endorsed
his pilot logbook. This requirement need not apply to pilots who have
logged flight time as pilot-in-command in tailwheel airplanes before
the effective date of this amendment.

FAA Comment.

As previously stated in our letter of June 25 we believe that an
adequate checkout of a pilot in any aircraft is essential to the safe
operation of that aircraft.

We have reviewed computer printouts from the FAA Safety Data Branch in
Oklahoma concerning accidents involving tailwheel aircraft during the
takeoff and landing ground roll phase of flight. These data indicate
that the causal factors were not peculiar to tailwheel aircraft or
significantly different from those of nosewheel aircraft accidents.
Ground loops, loss of directional control, and runway overruns were
also factors common to accidents in both aircraft types.

The circumstances surrounding the crash of the PA-18 Super Cub at
Lebanon, New Hampshire, on April 21, 1979, indicate that a lack of
pilot proficiency in general, rather than characteristics peculiar to
tailwheel aircraft, may have contributed to that tragedy. We have
determined that the pilot received I hour of flight instruction from a
certificated flight instructor immediately prior to his departure from
Lock Haven, Pennsylvania.
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An amendment to FAR 61.31 would not necessarily provide a solution to
the concerns outlined in Safety Recommendation A-80-24. To require a
private or commercial pilot to receive flight instruction from an
authorized flight instructor in tailwheel aircraft, with an appropriate
endorsement in his pilot log, would not ensure that the pilot's
checkout was adequate. In this instance, the dual flight instruction
received was apparently not adequate to preclude this tragedy.

The responsibility for determining the adequacy of a checkout rests
with the flight instructor. In our judgment this is a proper

assignment of responsibility. For these reasons, the FAA does not
believe that the regulatory action recommended by the Board pertaining
to tailwheel aircraft is justified, and accordingly, we consider action

on Safety Recommendation A-80-24 completed.

Since yp

Ad ministra tor
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National Transportation
iSafety Board

r, r B0;PWashington.D C 20594

Cofic oft Augu'tst 12, ],)SOC ha,rman A lgI.- -2, ] H

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Nashington, D.C. 20591

Dear Mr. Bond:

This is in connection with your letter of June 25, 1980, regarding
the ,National Transportation Safety Board's Safety Recommendations
\-h;-24 and -25.

The Safety Board, after careful review of your letter, does not
believe that the comments contained therein relate directly to Safety
Recommendation A-80-24. For example, you concur with the Safety Board
that an adequate checkout of pilots in tailwheel aircraft is essential
and reference several FAA educational publications which provide in-

formation relating to the operation of tailwheel aircraft. Safety
Recommendation A-80-24, however, deals not with the availability of

educational material, but with a proposed amendment to FAR 61.31,
"General Limitations," to require that before acting as pilot-in-command
of a tailwheel airplane, a private or commercial pilot receive flight
instruction (including all normal and contingent aspects of takeoffs and
landings) from an authorized flight instructor who has found him com-
petent to pilot such airplanes and has so endorsed his pilot logbook.

The Safety Board is aware of the educational publications mentioned
in your letter and does not dispute the availability of operational
information which, as you point out, could serve as the basis for a
co prehensive checkout in tailwheel airplanes. The Safety Board is

simply recommending that such a checkout, flight instruction, or en-
dorsement be required by regulation in a manner similar to the flight
instruction/certification required under FAR 61.31(e) dealing with high
performance airplanes.

In context with Safety Recommendation A-80-25, you indicate that
F)AA will consider currency requirements fo. differently configured
aircraft during the next review of FAR Part ol. It is our understanding

261

. i , ,L



-: .,r ,c Lanlghorne M.. Bond 2 -

" i.jt ch a rexvieu is planned for the latter part of 1980 and your

ro.ected consideration of this recommendation at that time constitutes
at, adequate interim response.

The Safety Board has assigned an "Open--Unacceptable Action" status

to F-.'s response to Safety Recommendation A-80-24 and requests that FAA
ree\aluate this recommendation. Safety Recommendation A-80-25 has been

a<siaiked an "open--Acceptable Action" status on an interim basis pending

final evaluation by FAA at the forthcoming review of FAR Part 61.

Sincerely yours,

ing
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
AV'

June 25, 1980

OFFICE OFThe Honorable James B. King THE ADMINISTRATOR

Chairman, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-24 and 25,
issued by the Board on March 27, 1980. These recommendations resulted
from the Board's investigation of the crash of a Piper Model PA-18
Super Cub at the Lebanon Regional Airport, Lebanon, New Hampshire, on
April 21, 1979.

The following are the Federal Aviation Administration's (FAA) comments
and actions in response to these recommendations:

A-80-24. Amend FAR 61.31, "General Limitations," to require that
beiore acting as pilot-in-command of a tailwheel airplane, a private or
commercial pilot receive flight instruction (including all normal and
contingent aspects of takeoffs and landings) from an authorized flight
instructor who has found him competent to pilot such airplanes and has
so endorsed his pilot logbook. This requirement need not apply to
pilots who have logged flight time as pilot-in-command in tailwheel
airplanes before the effective date of this amendment.

A-80-25. Amend FAR 61.57, "Recent Flight Experience: Pilot in' Command
(c) General Experience," to make more stringent the currency require-
ments for the pilot in command of a tail wheel configured airplane
carrying passengers.

Comment. We concur with the Board that an adequate checkout of pilots
in tailwheel aircraft is essential. However, we believe that the same
philosophy applies equally to safe operation of any aircraft. The
accident involving a Piper Model PA-18 Super Cub referred to in the
recommendations reflects an overall lack of pilot proficiency including
landing and go-around procedures.

Educational material, such as the Flight Training Handbook AC 61-21A,
provides valuable information to instructors and pilots transitioning
to aircraft with significantly different flight characteristics,
performance capabilities, and operating procedures from those which the
pilot has previously flown. The publications issued by the FAA in the
Accident Prevention Program, such as the enclosed copy of "Some Hard
Facts About Soft Landings," are available to instructors and pilots.
The private and commercial pilot flight test guides, AC 61-54A and
AC 61-55A, respectively, provide additional information concerning
tailwheel aircraft operational procedure (copies enclosed).
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Consequently, we believe that requirements of the FAR, when coupled
with the educational materials available through the FAA, adequately
provide the basis for a comprehensive checkout in tailwheel configured
aircraft.

We, of course, share the Board's concern for safety in all aspects of
flight operations. Accordingly, in addition to the compr, Ve
efforts described above, we will also carefully consider cu ency
requirements for differently configured aircraft during our next review
of Part 61 of the FAR.

We believe these actions serve to provide adequate information and
guidance regarding the concerns expressed in NTSB Safety
Recommendations A-80-24 and 25.

Sincerely,

4ghne Bond

Administrator

3 Enclosures
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 27, 1980

; --------------------------------
Forw;a rded to:

Honorable Langhorne M. Bond
* Administrator

Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591A-04ad-2

----------------------------------

On April 21, 1979, a Piper Model PA-i8 Super Cub crashed at the Lebanon Regional
Airport, Lebanon, New Hampshire. The sky was clear and although the wind was calm,
the airplane was observed to bounce severely several times during the attempted landing.
The airplane then turned right, and a go-around was initiated. Shortly thereafter, the
aircraft crashed near the airport boundary and burned. The pilot was killed, and his
passenger was seriously injured.

The pilot had flown this new airplane from the Piper factory at Lock Haven,
Pennsylvania, and was in the process of delivering it to Lebanon when the accident
occurred. Although he had accumulated several hundred flight hours in tricycle gear
aircraft,. his experience in tailwheel airplanes was limited to about 5 hours. Moreover,
before the date of the accident, he had not flown in a tailwheel airplane for 2 years.
While the pilot made a number of takeoffs and landings with a flight instructor in the
PA-i8 immediately before he departed for Lebanon, the Safety Board believes that the
scope of this familiarization was inadequate and did not prepare him sufficiently to take
charge of the aircraf t.

The Safety Board believes that the severe bouncing observed during the landing
attempt clearly indicates that the pilot did not perform the landing flare maneuver
properly. Moreover, lack of skill in the operation of tailwheel airplanes was further
evidenced by the pilot's delay in initiating a go-around. The go-around, although belated,
would still have been successful if the pilot had been thoroughly familiar with this
aircraft. Lacking such familiarity however, he apparently failed to retrim the airplane

* from an approach trim qetting to a go-around setting since the adjustable stabilizer was
found in the full airplane nosedown position. The resultant stick forces would have been
very high during the attempted go-around and particularly disconcerting to this pilot with
limited experience in tailwind airplanes.
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The safe operation of tailwheel airplanes requires a unique measure of operational
familiarization that is not transferable from experience in tricycle gear aircraft.
Tailwheel airplanes are especially prone to loss of directional control during takeoff and
landing, and to severe bouncing if the lpnding is not performed properly. The pilot's
knowledge and level of proficiency concerning crosswind takeoffs and landings, power
(wheel) landings, recovery from bounced landings, and go-around procedures is
particularly critical to safe operation of tailwheel aircraft. A special study 1/ by the
Safety Board has shown that the total accident rate for tailwheel aircraft is more than
twice that of aircraft with tricycle landing gear.

The Safety Board believes that an adequate checkout of pilots in tailwheel airplanes
is essential and that continued safe operation of these airplanes requires a minimum level
of recent experience somewhat greater than presently required. The checkout should
focus on safe takeoffs and landings and should provide measurable assurance of the pilot's
capability to operate the airplane in all phases of flight. Consequently, the Safety Board
recommends that the Federal Aviation Administration:

Amend FAR 61.31, "General Limitations," to require that before
acting as pilot-in-command of a tailwheel airplane, a private or
commercial pilot receive flight instruction (including all normal
and contingent aspects of takeoffs and landings) from an
authorized flight instructor who has found him competent to pilot
such airplanes and has so endorsed his pilot logbook. This
requirement need not apply to pilots who have logged flight time as
pilot-in-command in tailwheel airplanes before the effective date
of this amendment. (Class II, Priority Action) (A-80-24)

Amend FAR 61.57, "Recent Flight Experience: Pilot in Command
(c) General Experience," to make more stringent the currency
requirements for the pilot in command of a tail wheel configured
airplane carrying passengers. (Class 11, Priority Action) (A-80-25)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

I

'/iinGl-engine, Fixed-wing General Aviation Accidents, 19?2-lI97 (NSI=-AAS-79-1).
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,,,S,.o National Transportation Safety Board
Washington, D.C. 20594

Office of the Chairman NV 2 0 1980

Honorable Langhorne M. Bond

Admini strator
Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter dated October 22, 1980, responding further
to "ational Transportation Safety Board Safety Recommendation A-80-49

issued June 11, 1980. We recommended that the Federal Aviation Admin-
istration (FAA) issue an Operations Alert Bulletin to remind operators
of Aerospatiale helicopters of the requirement to set altimeters to read
actual altitude above mean sea level for reference during all flight

operations below 18,000 feet mean sea level, as specified in 14 CFR

91.81.

We are pleased to note that the FAA has issued Air Carrier Operations
Bulletin No. A-80-3, Altimeter Setting, Aerospatiale Alouette III
Helicopters, fulfilling this recommendation, which is now classified in

a "Closed--Acceptable Action" status.

Sin rely yours,.

C irman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

October 22, 1980 OFFICE OF
THE AD M ISTRATOR

The Honorable James B. King
Chairman, National Transportation
Safety Board

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendation A-80-49
issued by the Board on June 11, 1980, and serves as a followup to our
September 9, 1980, letter. This recommendation resulted from the
Board's investigation of the crash of an Aerospatiale Alouette III
helicopter near Ogden, Utah, on December 14, 1978.

In our letter of September 9 we stated that we would forward a copy of
Air Carrier Operations Bulletin, A-80-3, Altimeter Setting,
Aerospatiale Alouette III Helicopters. The change to Order 8430.17,
Chapter 10, paragraph 1002, outlines the action taken by the Federal
Aviation Administration (FAA) regarding this recommendation. We have
enclosed a copy of the bulletin for your information.

The FAA considers action completed on Safety Recommendation A-80-49.

Sincerely,

4Lan orne ll
Administrator
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i_



National Transportation
7. .Safety Board

r ot Washngton. D C. 20594

Cnairfian

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to your letter of September 9, 1980, responding
to National Transportation Safety Board Safety Recommendation A-80-49
issued June 11, 1980. This recommendation stemmed from our investi-
gation of an Aerospatiale Alouette III helicopter accident near Ogden,
Utah, on December 14, 1978. We asked the Federal Aviation Administration
(FAA) to issue an Operations Alert Bulletin to remind operators of
Aerospatiale helicopters of the requirement to set altimeters to read
actual altitude above mean sea level for reference during all flight
operations below 18,000 feet mean sea level, as specified in 14 CFR 91.81.

The Safety Board is pleased to note that the FAA is processing an
Air Carrier Operations Bulletin to satisfy the intent of this recommen-
dation. Pending the issuance of the bulletin, Safety Recommendation
A-80-49 is being maintained in an "Open--Acceptable Action" status.

Sincerely yours,

J es B.-
cirman(,J
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

9, 98OFFICE OFFeptemhr 9, 1980 THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in respcnsc to NTSB Safety Recommendation A-80-49 issued y the
Board on June 11, 1980. This recommendation resulted from the Board's
investigation of the crash of an Aerospatiale Alouette Ill helicop:er
near Ogden, Utah, on December 14, 1978.

A-80-49. Issue an Operations Alert Bulletin to remind operators of
Aerospatiale helicopters of the requirement to set altimeters to read
actual altitude above mean sea level for reference during all flight
operations below 18,000 feet mean sea level as specified in 14 CFR 91.81.

Comment. The procedure being followed by the Aerospatiale helicopter
A pilots in computing performance capabilities is satisfactory. However,

good operating procedure should be followed by setting the current

altimeter setting in the altimeter prior to takeoff. The hazards of
operating, especially at night, at low altitudes or when specific
altitude information is necessary without accurate altitude data is
obvious. An Air Carrier Operations Bulletin, A-80-3, Altimeter
Setting, Aerospatiale Alouette III Helicopters, emphasizing proper
procedures and the potential safety problem is presently in the

coordination process within the Federal Aviation Administration. We

will forward a copy of this bulletin to you when it '-ecomes available.

We believe our action satisfies the intent of Safety Recommendation

A-80-49.

Sin mc

anghrme Bond
Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: June 11, 1980

---------------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator

*Federal Aviation Administration SAFETY RECOMMIENDAT ION (S)
Washington, D.C. 20591

A-80-49

----------------------------------------

During the early morning hours of darkness on December 14, 1978, an
Aerospatiale Alouette III helicopter, which was being operated under 14 CFR 135,
crashed into the Great Salt Lake near Ogden, Utah. The helicopter was being used to
transport oil rig workers between a shore base and a drilling platform. Though the
helicopter was destroyed, the six occupants survived with various injuries.

The National Transportation Safety Board's investigation of the accident revealed
that the pilot was flying with an altimeter barometric setting of 1013 millibars (29.92 in
Rg standard pressure) rather than the setting which would result in an indication of
actual altitude above mean sea level. Although thid played no role in the cause of the
accident, the Safety Board believes the practice to be unsafe especially when the
ambient pressure is below standard. In this case, the practice of setting standard
pressure into the altimeter would place an aircraft at a lower altitude than indicated by
the instrument. Interviewed after the accident, the pilot stated that he routinely flew
the Alouette and Lama helicopters with the altimeter set to standard barometric
pressure because the existing pressure altitude had to be entered on a lift computer
installed in the helicopter. The lift computer permits the pilot to determine the
performance capability of the helicopter for the ambient conditions and load during
lifting operations. To use the computer, the pilot enters tnie ambient pressure altitude
and temperature on the computer and reads directly the percentage of performance
capability available. The easiest means of obtaining ambient pressure altitude is to set
standard barometric pressure into the altimeter and read pressure altitude dire-Aly.

The altimeters on other Aerospatiale helicopters parked at the operator's facility
also were set to standard barometric pressure. Moreover, the chief pilot for the

*operator stated that he was aware of other Aerospatiale helicopter operators who
conducted flight operations with altimeters set to standard barometric pressure. The
Principal Operations Inspector for the air taxi operator was aware of the procedure. In
fact, he approved of the procedure because he believed 14 CFR 91.81 (altimeter
settings) applied only to flights operating at or above 3,000 feet above the surface.
However, the Federal Aviation Administration's Airspace and Traffic Branch views
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14 CFR 91.81 as clear and unambiguous in the requirement that altimeters be set to read
altitude above mean sea level and that these operators are clearly in error by setting
altimeters to standard barometric pressure.

The Safety Board believes that an accurate altimeter, set to the nearest station
pressure, to read altitude above mean sea level is necessary at all times to assure safety
of flight, but especially when operating at low altitude at night under low visibility
conditions, or when adhering to the en route altitude restrictions provided on navigational
charts or specified by air traffic control facilities.

Accordingly, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an Operations Alert Bulletin to remind operators of Aerospatiale
helicopters of the requirement to set altimeters to read actual altitude above
mean sea level for reference during all flight operations below 18,000 feet
mean sea level as specified in 14 CFR 91.81. (Class 11, Priority Action)
(A-80-49)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.

James B. Ki
hairman
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: October 2, 1980

------------------------ -------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOKMENDATION(S)
Washington, D.C. 20591

A-80-106 and -107

-----------------------
On May 14, 1980, an Aerospatlale 341G GIzelle helicopter was approaching a

confined-area landing site when the flight-control hydraulic pressure was lost. The
pilot maintained control and continued his approach. As the aircraft was flared for
landing, the pilot's right rudder pedal rotated from beneath his foot, causing the pilot to
lose directional control of the aircraft. After several rapid rotations of the fuselage,
the pilot instructed the passenger, seated in the copilot's seat, to depress the copilot's
right rudder pedal. The pilot regained directional control and landed the aircraft
uneventfully.

Detailed examination of the pilot's right rudder pedal revealed that the lower of
two rivets (PN L2126-24-12 DCJ) which attaches the leaf spring/loeking pin assembly to
the pedal shaft had sheared. However, review of the pedal installation indicates that
the rivet sheared as a result of the pedal's rotating. If the pedal is fully engaged in its
floor fitting, the locking pin will prevent rotation and a flat machined on the base of
the pedal shaft which mates with a flat on the floor fitting will prevent rotation shoui J
the locking pin fail.

The Safety Board Is concerned that other rudder pedal shafts may not have been
properly installed and fully engaged and locked in their respective fittings which could
result in loss of directional control.

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

isue a Telert Maintenance Bulletin to require a one-time inpection of
the rudder pedal shafts on the Aerospatlaie 3410 helicopter for proper
installatlon. (Claw I, Urgent Action) (A-S0-106)

Review and evaluate the rudder pedal rnutallation. to determine if a
stronger pedW retention design is necemary. (Clam U, Priority Action)
(A-0-107)

KING, Chairma, DRIVER, Vie Chairman, MoADAMS, GOLDMAN, ond
UERSLZY, Members ewnrae in these rmmajpdetions.

hairm7 7 30
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

I SSUED: October 9, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMM4ENDAT ION (S)
Washington, D.C. 20591

A-80-l08 and -109

On January 10, 1980, N3839M, a Piper Arrow aircraft, crashed into a mountain
after departing the Kalispell City Airport, Kalispell, Montana. All three persons aboard
were killed.

The Safety Board's investigation disclosed that the pilot, who was employed at the
Kalispell City Airport as an instrument flight instructor, had been issued, before
takeoff, an IFR clearance to the Calgary Airport via direct to the Kalispell VOR, direct
to the Calgary VOR. The clearance, issued by the Salt Lake City Air Route Traffic
Control Center, included a climb to 14,000 feet and a transponder code. After
acknowledging the clearance, the pilot asked, "Are we going to get vectors
northbound?" The controller replied, "I could vector you to the Canadian border after
that I'm not sure if Canada can." The pilot answered, "We'll be receiving Lethbridge by
that point."

As the aircraft reached the Kalispell VOR, the controller said "radar contact" and
requested the aircraft's altitude. After the pilot reported leaving "five point five," the
controller made the following transmission: "Three niner mike roger Lethbridge
(unintelligible) bearing (unintelligible) five report reaching one four thousand." About 1
minute later, the pilot asked the center "...to let us know coming up on some high
terrain if you would."1 The controller replied, "1... are you in the clouds now?" The
pilot said that they were. There were no more transmissions from N3839M.

The Kalispell Airport has no published instrument approach procedures and, thus,
no published JFR departure procedures. An approach by visual reference to the terrain
is the only means of access to this airport. However, there are no procedures which
prohibit a pilot from filing an JFR flight plan and receiving an IFR clearance for
departure from this airport or other airports not having published instrument departure
procedures. Normally, a pilot files a route that may include a published Minimum En
Route Altitude (MEA), a Standard Instrument Departure (SID), a Standard Arrival Route
(STAR), a published IFR Departure Procedure for small airports, or a published
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Instrument Approach Procedure, all of which provide sufficient altitude obstruction
clearance. However, a departure clearance from an airport, such as the Kalispell
Municipal, does not provide obstruction clearance. In fact, paragraph (5)(c), Instrument
Departures, Obstruction Clearance During Departure, of the Airman's Information
Manual, states,

".. . At airports where instrument approach procedures have not
been published, hence no published departure procedure, determine
what action will be necessary and take such action that will assure
a safe departure."

Thus, in IFR conditions, such departures involve a hazard because the pilot does not have
available any published procedures for instrument flight. Furthermore, he cannot get
radar vectors until the aircraft climbs to the minimum vectoring altitude (MVA). The
ATC issuance of an IFR clearance for the portion of a flight before it reaches "protected
airspace," or airspace that insures terrain avoidance, gives the pilot implied permission to
fly under actual IFR conditions via the IFR flight plan in an area where the flight can only
be accomplished safely under VFR. The Safety Board believes that, in order to assure
terrain clearance, a departure of this nature must be conducted visually, and that the
controller-issued IFR clearance should begin only at a point that provides separation from

* the terrain.

During its investigation, the Safety Board interviewed pilots who said that they
expect the controller to be able to issue radar vectors after saying "radar contact." The
ATC handbook prohibits vectoring aircraft below the MVA. Pilots have no access to MVA
information because it is contained in documents in individual ATC facilities. These are
not given general distribution. During the investigation, the controller stated that the
MVA for the flight was 12,500 feet, that radar contact was established as the aircraft left
5,500 feet, that the target was non-mode C, and that the bearing to Lethbridge was an

* "information only" item.

The Safety Board believes that, in this accident, based on the controller's
transmission, the pilot expected radar vectors and was not aware that the controller had
no terrain information and therefore was unable to issue vectors until the aircraft was
above the MVA. Because this misconception apparently is shared by many pilots, we
believe a change in procedure is warranted.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Amend Air Traffic Control Handbook 71 10.6513 so that the term "radar
contact," when used in communications with pilots, means that the
target is identified and that the controller is able toector the aircraft,
and to require that, if there is an operational advantage to either the
controller or pilot for the controller to state "radar contact" when
vectors cannot be provided, the pilot should be expressly informed that
vectors cannot be provided. (Class IH, Priority Action) (A-80-lO8)

Amend Air Traffic Control Handbook 7110.65B, paragraph 350, to
require that when a pilot requests an IFR clearance from an airport with
no published instrument departure procedures, the controller-issued IFR
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clearance shall originate only from some point in space that insures
terrain separation and that the pilot shall be instructed to remain VFR
until reaching that point. (Class 11, Priority Action) (A-80-109)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

airmar 
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WASHINGTON, D.C.

ISSUED: October 24, 1980

- -----a---- -t------------------------------Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20591

aA-Anf-11

--------------------------------------------------

The National Transportation Safety Board is investigating an incident involving a
Cessna Model 421B, N82169, which occurred at Terre Haute, Indiana, on March 20,
1980. Although the investigation is not complete, the Safety Board has identified a
problem affecting eupant escape and survival in this incident which we believe merits
remedial action by the Federal Aviation Administration.

Examination of the wreckage revealed that the forward end of the writing table
and the paneling associated with the table installation overlapped the lower rear corner
of the emergency escape hatch frame. The overlap restricted the removal of the
emergency escape hatch. In addition, the cup holder on the forward end of the writing
table further impeded the removal of the emergency escape hatch. This table
configuration was optional equipment for about 240 model 414 aircraft (S/N 414-0357
throtigh 414-0800) and 508 model 421 aircraft (S/N 421B-0301 through 421B-0970),
which were manufactured between 1973 and 1975. A design installation change was
made with respect to the optional table installation on these models for aircraft
manufactured subsequent to 1975; therefore this problem does not exist on the later
aircraft.

Numerous recommendations and proposals to Improve occupant escape have been
made over the years by Government and Industry organizations, and significant
improvements have been made. However, access to the escape hatch on these aircraft
is still marginal. This Incident might have resulted In fatalities if a posterash fire had
erupted, and It illustrates the need to review and monitor cabin design to insure that
Interior Installations do not obstruct the removal and use of emergency escape hatches.

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration

Require a modification to the table configuration on Comma Model
414 aircraft (SIN 414-0357 through 414800) and Cemna Model
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WASHINGTON, D.C.

I SSUED: November 7, 1980

Forwarded to:

Honorable Langhorne NVI. Bond
Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D.C. 20591 A-8-ill

On December 27, 1979, a Hamilton Standard propeller blade (P/N 6353A-18)

separated from the right engine of a Douglas DC-3C aircraft, NlOOSD. The separated

blade damaged the underside of the fuselage and one of the left propeller blades.

Metallurgical examination of the butt end of the separated blade (metallurgist's

factual report No. 80-58) revealed that the fracture was caused by the presence of high

cycle, low stress fatigue cracking which had progressed through a substantial part of

the blade cross section. The primary fatigue crack initiated from an area of corrosion

on the shank of the blade adjacent to the butt fillet blend. Additional areas of severe

corrosive attack were found on the shank and fillet, and dried oil sludge and rusted

rollers were found on the roller bearing from this area. The metallurgical examination

indicated that the separated blade met engineering drawing requirements for the fillet

radius, material hardness, microstructure, and chemical composition.

Aircraft logbook entries indicated the failed blade was previously installed on a

propeller of a different aircraft which had accumulated leow than 1,000 howrs of service

between 1971 and 1978. The Safety Board believes that the corrosive attack of the

blade began within this time, most likely during an extended idle period when the

corrosion protection provided by the oil in the hub may have been lost.

In addition to the above blade failure, the Federal Aviation Administration's

(FAA) service difficulty report file revealed that, in the last 5 years at least six

instances of corrosion-related damage to the shankc or fillet of Hamilton Standard
Hydromatic propeller blades have been reported.

The aircraft industry has recognized the problem of corrosion damage to propeller

components for many years. Hamilton Standard Service Bulletin$ No. 329, lumsied
November 2S, 1954, and No. 329A, issued September 15, 1960, recommended that blades

be visually examined at least every 18 months. Currently, however, there are no

Federal regulations that require blades to be inspected at any oie ecaleasr

interval Hamilton Standard personnel he estimated that a Visual examination would
take 4 to 6 man-hours per propeller.

S530

A S5



-2-

421 aircraft (SN 421B-0301 through 421B-0970) to eliminate
interference of the table installation with the escape hatch.
(Class U, Priority Action) (A-80-110)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.

By:.4- .King
airman
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Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Make compliance with Hamilton Standard Service Bulletins No. 329 and
329A mandatory. (Class II, Priority Action) (A-80-111)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.

~ies ing
yA....Chair man
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WASHINGTON, D.C.
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Forwarded to:

Honorable Laughorn 14. Bond
Administrator SAFETY RECOMNENDAT ION(S)

Federa Aviation Administration
Washington, D.C. 20591 A-22-112 throuch -114

On February 12, 1979, an Allegheny Airlines Nord 262 crashed on takeoff from

Clarksburg, West Virginia. The accident resulted in two fatalities and seven serious

injuries. At the time f takeoff, there were light sow showers at the airport with an

estimated aecumulation rate of approximately 1 inch per hour. Deicing of the aircraft,

with a 78-pereent solution of an ethylene glyeol-blod delcing fluid and water, was

completed 25 to 40 minutes prior to takeoff. Witnmess reportediy saw snow on the

eed horizontal surfaegs of the aircraft when it taxied out. The probable cause of

the accident was determined to be, in part, the loss of lateral control and lift due to

snow on the wings and empennage when the aircraft climbed out of ground effect. The

presence of fromen snow on the upper horizontal airfoil surfaces was confirmed by

photographs after the accident.

On February 18, 1980, a Redcoat Air Cargo, Ltd., Bristol Brittania 253, crashed

shortly after takeoff from Logan International Airport, Boston. The accident resulted

in seven deaths and one serious injury. Light snow had fallen throughout the period of

flight preparation, taxi, and takeoff at a rate of between 0.5 and 0.8 inch per hour. The

aircraft had been deieed with a 30-percent solution of an ethylene glycol-based deicing

fluid 45 to 60 minutes prior to takeoff. Evidence indicates that wet snow, which

accumulated on the wings and horizontal stabilizer prior to takeoff, was a major factor

in this accident.

Although an ethylene glycol-water mix is useful as a deicing agent, only the

undiluted fluid is recommended by the manufacturer as an anti-icing agent. In the

above accidents, the very fact that the exposed airfoil surfaces were wetted may have

actually enhanced the accumulation of wet snow and created a condition in which the

wet snow was not blown off by air moving over the surfaces.
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Therefore, the National Transprtattion Safety Board recommends that the Federal
Aviation Administration:

Advise operators of the potential hazard of an accumulation of wet
snow on airfoil surfaces after deicing with a diluted ethylene glycol
solution. (Claw I, Urgent Action) (A-80-112)

Initiate a study of the effectiveness of ethylene glyeol-based
deicing fluid concentrations as an anti-icing agent under differing
icing and snow conditions. (Class 11, Priority Action) (A-80-113)

Publish and distribute to operators detailed information regarding
the characteristics of deicing/anti-icing fluids and guidelines
regarding their use. (Class 11, Priority Action) (A-80-114)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations. a

ames B.
Chairma
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WASHINGTON, D.C.
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----------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

-A-80-11§ through -119

--------------------------------
On June 12, 1980, an Air Wisconsin Swearingen SW-4 crashed during an encounter

with a level 5 or greater thunderstorm in eastern Nebraska. Thirteen persons were
killed and two persons were seriously injured.

During its flight, the aircraft had been under the control of the Minneapolis Air
Route Traffic Control Center's (ARTCC) Omaha low altitude sector, as well as other
sectors within the same ARTCC. However, the Safety Board's investigation has
revealed that none of the sector controllers transmitted information to the flighterew
regarding the location and intensity of the thunderstorm system in the path of the flight
although other ARTCC air traffic control (ATC) and meteorological personnel had some
information regarding the potential intensity characteristics of the storm system.
Testimony given at a public hearing held in Omaha, Nebraska, during September 1980
indicated that the full extent of the area of precipitation and accurate intensity
characteristics of convective meteorological phenomena are not portrayed on a
controller's plan view display (PVD) because the weather fixed map unit (WFMU) is
designed to be selective in its display of precipitation and is limited In its capability to
display weather echo intensity levels. A controller's only alternative to obtain a more
complete view of the precipitation in the area is to switch to the older broadband
presentation; however, this equipment also does not have the capability of showing the
various weather echo intensity levels. Further, the broadband presentation may not I
show aircraft which have already penetrated precipitation areas, essentially rendering
this radar useless for purposes of vectoring aircraft out of areas of precipitation.

On February 24, 1980, a Beecheraft Bonanza BE-35 aircraft crashed near
Valdosta, Georgia, during an encounter with severe thunderstorms. All the occupants
aboard were kIled when the aircraft experienced an inflight breakup. On August 26,
1978, two persom were killed when a Piper PA-28 aircraft experienced an inflight
breakup during an eounter with a severe thunderstorm near Balton, North Carolina.
In both accidents, ARTCC controllers attempted to provide weather information and
avoidane vectors round areas of precipitation observed on the PVDs by switching to
broadbnd prusentations to obtain a more complete characterization of the weather
than that displayed an the mnrrowband WFMU.

3111
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In the investigations of the three accidents cited above, ATC personnel alluded
several times to the fact that, in some instances, inconsistencies between the weather
displayed an the PVD and the actual weather encountered by the aircraft limited their
ability to confidently assist aircraft.

Following the accident involving a Southern Airways DC-9 on April 4, 1977, at New
Hope, Georgia, 1/ the Safety Board recommended the expeditious development and
implementation of a weather subsystem for en route and terminal radar environments
which would be capable of providing real-time displays of precipitation or turbulence or
both, and which would incorporate a multiple-intensity classification scheme (Safety
Recommendation A-77-63). We believe the selective display of precipitation in the
WFMU is an operationally sound concept where a limited distinction of precipitation
levels is acceptable, but that it does not provide sufficient discrimination for effective
and safe use of airspace in the vicinity of convective meteorological activity.

As part of its investigation of the June 12, 1980, crash, the Safety Board examined
the National Weather Service (NWS) weather radar color remote displays located at the
Cleveland ARTCC. We understand that the FAA intends to test the possible use of
similar displays as an adjunct to the present narrowband WFMU system, and we believe
such use would significantly contribute to aviation safety. For that matter, one practical
application of the use of NWS weather radar information has already been demonstrated.

On the evening of September 22, 1980, an unusually large area of extreme
convective weather extended from Ontario, Canada, south to Jonesboro, Arkansas.
Several supervisors and controllers at the Cleveland ARTCC reported that, while
experiencing difficulty in correlating the NWS radar maps with the ATC PVD maps, they
were able to achieve sufficient correlation to issue advisories to aircraft regarding the
extreme weather displayed on the NWS weather radar color remote displays in the center.
In one notable instance, the PVD display of weather over the Detroit airport did not show
the presence of the ongoing thunderstorm activity which was displayed clearly on the NWS
weather radar color remote display. The controllers were able to use the NWS weather
radar information to divert aircraft away from the Detroit airport. Throughout the
evening of September 22, numerous air carrier flights were assisted in avoiding the
weather which was characterized as severe and extreme on the NWS weather radar color
remote displays. The comments by the ATC personnel involved were almost unanimously
positive regarding this potential use of the NWS weather radar color display, even in the
face of the problems of map correlation and weather intelligence updating which the FAA
is seeking to resolve before the test program is begun.

The Safety Board is aware that the FAA's contemplated tests cannot begin until
some remaining mapping graphics problems have been solved. However, we are concerned
that the testing period may not be scheduled during the seasonal period when the most
intensive evaluation of convective activity might be achieved. Moreover, the Safety
Board is aware that, in the immediate future, the Cleveland ARTCC's Center Weather
Service Unit (CWSU) is scheduled to acquire 25-inch NWS weather radar color remote
displays which will enable the CWSU meteorologists to obtain real-time weather
information directly from NWS weather radars. We believe that installation of these

IfAirraft Accident Report: "Southern Airways Inc., DC-9-31, N1335U, New Hope,
becigia, April 4,1977" (NTSB-AAR-78-3).
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displays in all ARTCCs having CWSUs should be expedited to provide real-time depiction
of the location and intensity of all convective meteorological phenomena affecting a
center's airspace. Had such systems been in place before the accidents cited herein, the
likelihood of thrir occurrence could have been greatly diminished.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Expedite the delivery of NWS weather radar color remote displays
to all Air Route Traffic Control Centers' Center Weather Service
Units (Class I, Urgent Action) (A-80-115)

Schedule the planned testing of NWS weather radar color remote
displays at the Cleveland Air Route Traffic Control Center to
encompass the next season of frequent convective meteorological
activity. (Class II, Priority Action) (A-80-116)

Expedite the development of appropriate graphic mapping
techniques for correlation of the NWS weather radar color remote
display and the air traffic controller's radar display presentation.
(Class 11, Priority Action) (A-80-117)

Expedite the development of an integrated weather radar/air
traffic control radar single video display system capable of
providing multiple weather echo intensity discrimination without
derogation of air traffic control radar intelligence. (Class H,
Priority Action) (A-80-118)

Require air route traffic control centers to make maximum use of
the existing National Weather Service radar sites as inputs to the
color remote displays at their facilities. (Class U1, Priority Action)
(A-80-119)-

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN and BURSLEY,
Members, concurred in these recommendations.

9/harman
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.
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-- ---------------------------------
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Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-80-120 through -122

-------------------------------------

On Monday, November 17, 1980, a Piper PA-38 crashed and two persons were
killed near Santa Rosa, California, when the plane's engine failed shortly after takeoff.
The engine, a Lycoming O-235-L2A, was manufactured in 1979 and had accumulated
about 70 hours at the time of the accident.

Safety Board investigators and a representative of the engine manufacturer
disassembled the engine and found that two intake valve pushrods had failed, and as a
result their length had been shortened. One of the pushrods was too short to operate
the rocker arm; the other pushrod was still operating its rocker arm, but the amount of
valve opening and the valve timing had been reduced considerably.

The pushrods consisted of a hollow aluminum tube with a steel bal1-end insert
which was pressed into the end of the tube. When the rods failed the aluminum tube
bulged immediately below the flange of the steel insert. One aluminum tube had split
longitudinally and had peeled back, and as a result, the steel insert had been forced into
the tube more than one-fourth inch. The operator of the PA-38 is inspecting all 0-235
engines in his fleet. Thus far he has discovered two other engines with similar pushrod
damage. Both were Lycoming O-235-L2C. In one case, the tube bulging was visible on
two rods but was not considered severe; the engine had 350 service hours since new. In
the other case, all eight tubes were severely compressed or bulged and were beginning
to split; this engine had 1,050 service hours since new.

The engine manufacturer has indicated that it is aware of pushrod problems in
service, but that it has not been aware of any failures that have progressed to the point
of engine failure. According to the manufacturer, the rate of occurrence of these
failures has been decreasing, aad it has no plans to take further corrective action.
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However, in view of the potentially serious consequences associated with an engine
failure, the Safety Board believes that immediate action to preclude further engine
failures of this type is warranted.

Therefore, the National Transportation Safety.Board recommends that the Federal
Aviation Administration:

Issue an emergency Airworthiness Directive requiring, before further
flight, (1) the immediate inspection of pushrods, of all Lycoming
O-235-L2A and -L2C engines and (2) replacement of damaged or bulging
aluminum pushrods. (Class I, Urgent Action) (A-80-120)

Establish, in consultation with the manufacturer, an inspection interval
which will assure that damaged pushrods are discovered before the
damage progresses to the point of engine failure. (Class 11, Priority
Action) (A-80-121)

Issue an Airworthiness Directive requiring that all Lycoming O-235-L2A
and -L2C engines be inspected at the established interval and that
damaged pushrods be replaced. (Class 1, Priority Action) (A-80-122)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

y: amesB.
Chairman
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NATIONAL TRANSPORTATION SAFETY BOARD
WASH INGTON, D.C.

ISSUED: December 9, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-80-123 and -124

On May 9, 1980, a Bell 206B helicopter operating as an unscheduled air-taxi
passenger flight crashed near Brighton, Utah, during an emergency autorotation
following an engine flameout. There were no injuries, but the aircraft was damaged
substantially. At the time, investigators were unable to determine the cause of the
engine flameout. About 2 weeks later another Bell 206 from the same operation had
four flameouts in one flight, with successful engine relight each time. The
investigation determined that a drain valve on the engine-driven fuel pump in this
second aircraft was leaking. Based on this determination, further investigation and
testing of the Brighton accident engine determined that when the engine, an Allison
250C-20B, is operated without the fuel boost pumps operating, air can enter the fuel
lines through loose fittings or a partially open valve and then be trapped in the fuel
filter of the engine-driven pump. When this trapped air migrates through the engine
fuel system, it causes fuel flow interruption and engine flameout or loss of power.

Some helicopter manufacturers install a drain valve on the engine-driven fuel
pump low-pressure filter. Some of these valves have been found to leak, which permits
air to enter the filter during engine operation. If the boost pump is not operating, air
can also enter the system when the valve is opened to drain the filter during preflight.

a The engine manufacturer, Detroit Diesel Allison, recognized over a year ago thait
air could be trapped in the filter housing. In June 1979, the manufacturer issued
Service Letter CSL-1081 which advised operators of the possibility of trapped air and
presented a procedure for purging air from the engine system.

Following the two cited incidents, Detroit Diesel Allison advised all helicopter
manufacturers using tft 250C-20 engine that air from any number of sources, when
ingested into the fuel system, can cause a power loss or flameout. Specifically, the
manufacturer cited the filter drain valves as a source of the introduction of air into the
fuel system and recommended that the system be purged using the procedure in Service
Letter CSL-1081 any time the system is opened. A review of several FAA-approved
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flight manuals for helicopters using the 250C-20 engine revealed that the procedures for
draining this filter during preflight inspection are vague and do not require that the
system be pressrized to insure that air will not enter the filter when the valve is opened.
Detroit Diesel AL son has stated that the system should be purged after opening the
valve, or the system, should be pressurized by means of the boost pumps before opening
the valve.

Because of the serious consequences which can result from engine flameout or
power loss, the Safety Board believes that positive action is necessary to preclude the loss
of power from air trapped in the engine low-pressure filter. Therefore, the National
Transportation Safety Board recommends that the Federal Aviation Administration:

Require, for all helicopters powered by Detroit Diesel Allison
250C-20 engines, the revision of the FAA-approved flight manual
to include a detailed preflight procedure for draining the
engine-driven fuel pump low-pressure filter which will preclude the
entrance of air into the fuel system, or alternatively a procedure
for purging the system of air after draining the filter. (Class II,
Priority Action) A-80-123)

Review fuel system designs with helicopter manufacturers to
determine if drain valves on the Detroit Diesel Allison 250C-20
engine-driven fuel pump low-pressure filters are necessary. If
determined to be unnecessary, issue appropriate Airworthiness
Directives to require removal. (Class Ill, Longer Term Action)
(A-80-124)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

ame . ing
Chairman
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