
J 

I 

t~ 
~· Department of Transportation 

Federal Aviation Administration 

Office of Aviation Safety 
Washington, D.C. 20591 

FAA WJH Technical Center 
11111/illll/lllll llllllllll ll/llllllll/lll l/ll/111 

00093413 

Summary Of Federal Aviation 
Administration Response!» 
To National Transportation 
Safety Board Safety 
Reco endations 

Report No. FAA-ASF-81 ·6 Quarterly Report Document is available to 
the U.S. public thmugh 
The National Technical 
Information Service, 
Springfield, Virginia 22161 

October through 
December 1981 



1. Report No. 2. Government Acce11ion No. 

FAA-ASF-81-6 
4. Title and Subtitle 

Summary of Federal Aviation Administration 
Responses to National Transportation Safety Board 
Safety Recommendations 

Technical ~•port Documentation Page 

3. Recipient' 1 Catalog No. 

5. Report Dote 

January 1982 
6. Performing Organization Code 

ASF-300 
t--::;---:--:--~---------------------------t 8. Performing Organization Report No. 

7. Author' a) 

Livingston, R.E.; Carpenter, C.A. 
9. Performing Organi zotion Nome and Addreu 

Office of Aviation Safety 
Federal Aviation Administration 
U. S. Department of Transportation 

FAA-ASF-81-6 
10. Work Unot No. (TRAIS) 

11. Contract or Grant No. 

Washington, D.C. 20591 13. TypeofReportondPeriodCoveoed 
~~---~-------~~-----------------------------~ 12. Sponsoring Agency Nom• and Addren Quarterly 

Office of Aviation Safety October - December 1981 
Federal Aviation Administration 
Department of Transportation 
Washington, D.C. 20591 

15. Supplementary Notoa 

16. Ab1troct 

14. Spon1oring Agency Code 

ASF-1 

This report contains NTSB recommendations and all FAA responses to Board 
recomnendations 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 followup actions. 

The Table of Contents for this report reflects only those NTSB recommendations 
which are still open pending FAA action (i.e., those that have not been 
designated as "Closed" by the NTSB as a result of acceptable action). 
Accordingly, the Table of Contents may reflect a number of multiple 
recommendations (example: (A-81-88 through 91), but background material is 
included only for those recommendations which remain in an "Open" status. 
Background information for those recommendations which have been closed is 
available in FAA Headquarters files. 

18. Distrii:Kition Statement 17. KoyWorcl• 
National Transportation Safety Board Document is available to the U.S. 

public through the National Technical 
Information Service, Springfield, 
Virginia 22161 

Safety Recommendations 
Aviation 
Federal Aviation Administration 

19. Security Ciani f. (of thi1 report) 20, Security Clonif. (of this p .. o) 21· No. of Pages 22. Pric:o 

Unclassified Unclassified 

Form DOT F 1700.7 !8-72> Reproduction of complotocl pogo authorlzocl 

i/ii / \ 



FOREWORD 

The National Transportation Safety Board as established by Public 
Law 93-633, Title 111, "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 &pecifies 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 Federal 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 recommendation&. 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 followup 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. 

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

3. Class III - Longer-Term Action: Routine action is necessary so that 
possible future injury and loss of life and property may be avoided. 

iii 



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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SUMMARY 

Statistics for CY 1980 included: 

156 new recommendations issued to the FAA 

105 recorranendations officially "closed" during this period 

The following exchanges of NTSB/FAA correspondence concerning NTSB Safety 
Recorranendations occurred during the fourth quarter, October 1 -
December 31, 1981: 

o FAA initial responses to NTSB recommendations: 22 letters 
involving 58 recommendations. 

o FAA letters to NTSB discussing reconsideration of earlier 
responses, current status, or followup actions: 29 letters 
involving 54 recommendations. 

o FAA "final report" letters to NTSB: 41 letters involving 
63 recommendations. 

Officially "Closed" by the NTSB during this quarter: 31 recommendations. 
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US Department 
ot Transportation 

Federal Aviation 
Administration 

DEC 3 0 190 ~ 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
80U Independence Avenue, SW. 
Washington, D.C. 2U594 

Dear Hr. Chairman: 

Ofl1ce of the Adm1n1strator 80(1 lndf'PPndencP A.ve S W 
Wash,ngtor, [j ' ~~(1~1<:1 1 

This is in further response to NTSH Safety Recommendation A-80-106 
issued October 2, 1980, and supplements our letter of December 15, 
1980. This also responds to your letter of January 16, 1981. 

A-80-106. Issue a Telert :'-!aintenance R11lleti11 to require a one-t ir:w 
inspection of the rudder pedal shafts on the Aerospatiale 341G 
helicopter for proper installation. 

FAA Comment. As noted in your letter of January 16, 1981, the Federal 
Aviation Administration (FAA) did discuss the issuance of a service 
letter with the French airworthiness authority and tilt' Aern..;pi.ltiale 
Corporation. As a result of tltese discussions, the Aerc)SjHtLile 
Corporation issued Service Letter No. 341-67-80. The service letter 
advises operators of Gazelle helicopters SA 341 and SA 342 models, all 
versions, of the importance of proper installation procedures for the 
tail rotor control pedals. Enclosed for your information is a copy of 
the Aerospatiale Corporation Service Letter. 

We consider action on Safety Recommendation A-8v-1U6 completed. 

Administrator 
Enclosure 

( ' 



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

Dear Hr. Bond: 

National Transportation Safety Board 
Washington, D.C. 205!~ 

JAN I 16 

Thank you for your letter of December l)~U, respona1ng to 
National Transportation Safety Board Safety Recommendations A-80-106 and 
A-80-107 issued October 2, 1980. These recommendations stemmed from the 
Safety Board's investigation of an Aerospatiale 341G Gazelle helicopter 
accident at Greasy Creek, Kentucky, on May 14, 1980. As the helicopter 
was approaching a confined-area landing site, the flight-control hydraulic 
pressure was lost. He made the following two recommendations to the 
Federal Aviation Administration (FAA): 

A-80-106. "Issue a Telert Haintenance Bulletin to require 
a one-time inspec~ion of the rudder pedal shafts on the 
Aerospatiale 341G helicopter for proper installation." 

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

We note that the details of this accident were published in the 
Aujfst 1980 issue of the General Aviation Alerts (AC No. 43-16). We 

~ al~note that, after discussions between the FAA, the French airworthi
~';.,~~e~authofaty and the Aerospatiale Corporation, a company service 
I;~ iet ter wil~be issued . 
._ ': . (.L.. -;; 

, ~endint the issuance of the service letter, A-80-106 '!.rill be 
· ~in:Blined in an "Open--Acceptable Alternate Action" status and t.-80-107 

10 -~ 

~ c; <n an ..:'Open--Acceptable Action" status. 
7. c:s:-

Sincerely yours, 

( 
\ 



DEPARTMHIT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

;.-:- ...... ! ·- i()Q(t 
; ,., •, . 'J -l • .._) '-·' "', 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, SW. 
v~ashington, D. C. 20594 

Dear Mr. Olairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE A.OMINISTRATOR 

This is in response to Nl'SB Safety Recaranendations A-80-106 and A-80-·107 
issued by the Board on O:tober 2, 1980. These recomnendations resulted 
fran 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 tu r~quire 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 FA!\ 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 recommendation, we do not 
believe a telegraphic alert at this time is necessary. We believe that 
t..~e August 1980 alert satisfies the intent of Safety R...occ:mnendation 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 Comment. The FAA discussed this matter with the French airworthiness 
authority and Aerospatiale Corporation in O:tober 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 Recommendation A-80-107 completed. 

Sincerely, 

~F~ 
Administrator 

Enclosure 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: October 2. 1980 

SAFETY RECOHHENDATION(S) 

A-80-106 and -101 

On May 14, 1980, an Aerospatiale 3410 Gazelle helicopter was approaching a 
confine~area landing site when the fiight-eontrol hydraulic pressure was lost. The 
pilot maintained control and continued his approach. As the aircraft was nared for 
Iandin,, the pilot's ri1ht 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 
noor fitting, the locking pin will prevent rotation and a nat machined on the base of 
the pedal shaft which mates with a nat on the noor 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 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: 

Issue a Telert Maintenance Bulletin to require a one-time inspection of 
the rudder pedal shafts on the Aerospatiale 3410 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 D, Priority Action) 
(A-80-107) 



NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
800 Independence A venue, s. W. 
Washington, D.C. 20591 

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

ISSUED: September 24, 1981 

SAFETY RECOMMENDATION(S) 

A-81-115 through -118 

The National Transportation Safety Board has·. issued a safety report on the 
hazards of aircraft structural icing, including the physical aspects of the problem as 
it relates to aircraft, method& of avoidance and/or prevention, the adequacy of icing 
forecasts, and the certification of aircraft for flight into known icing condit1ons, 11 

The Safety Board has recommended that the Acting Federal Coordinator for 
Meteorological Services and Supporting 'Research take appropriate action to· refine 
the measurement and forecasting of meteorological elements involved in aircraft 
icing. A copy of the correspondence is enclosed for your information and such 
coordination as you may deem necessary. 

Once this technology has been developed, forecasts should describe icing 
conditions directly in the applicable parameters (liquid water content, drop size 
distril;>ution, and temperature). To make these forecasts useable, 'ircraft 
maintenance will have to evaluate their aircraft under varying conditions of· the 
meteorological parameters and establish their effect upon specific aircraft. · 

The criteria for certificating aircraft for flight into known icing conditions 
contained in 14 CPR 25 are based almost entirely upon icing studies conducted by the 
National Aeronautics and Space Administration in the late 1950's using current 
transport aircraft and considering cloud droplets as a moisture source. Ice 
crystal/droplet mixtures and freezing rain were not considered. The Safety J3oard 
believes the icing criteria in 14 CPR 25 should be reviewed in light of the latest 
knowledge of cloud physics and the characteristics of modern aircraft. In addition, 
the procedures used by aircraft manufacturers to certificate aircraft under 14 CPR 
25 should be reviewed to determine that they are representative of conditions found 
in nature and cover as much as possible. 

y For more detailed information read "Safety Report--Aircraft Icing Avoidance and 
Protection" (NTSB-SR-81-1). 

3330 
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Therefore, the N~tionai Transportation Safety Board recommends thllt the Federal 
Aviation Administration: · 

Evaluate individual aircraf-t performance in icing conditions in terms of 
liquid water content, drop size distribution, and temperature, and 
establish operational limits and publish this information for pilot use. 
(Class ID, Longer-Term Action) (A-81-115) 

Review the icing criteria published in 14 CFR 25 in light of both recent 
research into aircraft ice accretion under varying conditions of liquid 
water content, drop size distribution, and temperature, and recent 
developments in both the design and use of aircraft; and expand the 
certification envelope to include freezing rain and mixed water 
droplet/ice crystal conditions, as necessary. (Class Ill, · Long·er-Term 
Action) (A-81-116) 

Establish standardized procedures for the certification of aircr~tft which 
will approximate as closely as possible the magnitudes of liquid water 
content, drop size distribution, and temperature found in actual 
conditions, and be feasible for manufacturers to conduct within a 
reasonable length of time and at a reasonable cost~ (Class m, 

· Longer-Term Action) (A-81-117) 

Furthermore, during the background investigation for this report, an ~examination of 
14 CFR 91.209(c) and 135.227(c) revealed that the content of the regulations is not 
consistent with the definition of severe icing contained in the Airman's Information 
Manual (AIM) and used by the National Weather Service. The AIM definition indicates 
"that the rate of accumulation (of ice) is such tha\ deicing/anti-icing equiipment fails to 
reduce or control the hazard. Immediate diversion is necessary." 

Title 14 CFR 91.209(c) states that "except for an airplane that has ice protection 
provisions that meet the requirements in Section 34 of Special Federal Aviation 
Regulation No. 23 or those for transport category airplane-type certific~ation, no pilot 
may fly an airplane into known or forecast severe icing conditions." Similarly, 14 CFR 
135.227(c) states that "except for an airplane that haS ice protection provisions that meet 
Section 34 of Appendix A, or those for transport qategory airplane-type certification, no 
pilot may fly an aircraft into known or forecast severe icing conditions." 

Even thoUgh 14 CFR 91.209(c) and 135.227(c) indicate that aircraft with certain 
anti-icing/deicing equipment are permitted to fly into known or foreca:st severe icing 
conditions, the AIM definition of severe icing states that such equipment will not reduce 
or control the severe icing hazard. The Safety Board believes that clariification of the 
regulations is necessary. 

• , ) . ., ,,' I 
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Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration, as an interim priority measure: 

Reevaluate and clarify 14 CFR 91.209(c) and 135.227(c) to insure that 
the regulations are compatible with the definition of severe icing 
established by the Federal Coordinator for Meteorological Services and 
Supporting Research as published in the Airman's Information Manual. 
(Class n, Priority Action) (A-81-118) 

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

Enclosure 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: September 24, 1981 

SAFETY RECOMMENDATION(S) 

A-81-119 and -120 

On December 30, 1980, a Summit AirliQes .. Convair 580., NS31SA, was being 
operated as a scheduled domestic cargo flight between Norfolk, Virginia, and 
Baltimore,· Maryland. After departing Norfolk, Virginia, the aircraft began to 
pitch-up beyond the normal 8°· clJmb attitude as it was climbing through 500 feet 
mean sea. level. The captain .repor,ted that he pushed the yoke forward but the 
aircraft did not respond. The flightcrew regained a level attitude by reducing power 
to flight idle and retracting the flaps. The crew reapplied p<)wer and continued the 
flight to Baltimore-Washington International Airport. The flight controls responded 
normally during the r.eJ1lainder of the flight and during landing. 

Examination of the aircraft disclosed that the 12 aluminum rivets which 
secured the left elevator torque tube to the torque tube collar in the: empennage had 
failed. The failed rivets allowed the left elevator torque tube to rotate freely and 
independently of the pilot's control movements. There was no other elevator or 
elevator control damage. 

The fracture surfaces of portions of eight torque tube collar rivets were 
examined by an independent engineering testing company. The examination revealed 
that: (1) the failures were cause~ essentially by shear stress at various locations 
along the shank of the rivets; (2) before the failure, the shanks of all the rivets were 
offset between 0.005 and 0.015 inch, indicating a looseness in the connection; and (3) 
the hardness of the aluminum rivets indicated that the rivets had been heat-treated. 

A review of the Federal A vlation Administration (FAA) Service Difficulty 
Records between 1976 and 1981 revealed 20 incidents (excluding this incident) which 
involved elevator control malfunctions or control failures in Convair 580 aircraft. 
Eight incidents involved elevator nutter, buffet, or vibration usually in cruise at 
speeds above 180 knots. Three of the elevator flutter/buffet incidents involved 
N531SA. In all 20 incidents, other empennage control system components were 
replaced, but the torque tube collar rivets were not changed. According to FAA 
personnel, the elevator nutter problem is a fleet-wide problem which has been 
related to improperly fitted elevator/stabilizer shroud (aerodynamic seal) doors. The 
Safety Board concludes that the failed rivets were a result of shear forces which 
occurred after the rivets had been weakened previously during earlier infiight 
flutter/buffet incidents. 
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As a result of the December 30, 1980, incident, Summit Airlines maintenance 
personnel immediately published a Fleet Campaign Directive outlining rfi.andatory proce
dures for the inspection of the torque tube collar- rivets on -alL~ummit Convair 580 
aircraft. In addition, General Dynamics-Convair _ Division is8~ep . Service Bulletin 
640(340D) 27-6, dated February 23, 1981, which recommends inspectio'i1 _ _a,nd/or replace
ment of the elevator torque tube attachment fasteners. The inspection and rework 
outlined in the service bulletin are applicable to all Convair 340, 4.9, ,540, and Allison
powered 340/440 (CV-580) aircraft. 

Currently, about 135 aircraft in the United States are affected by Service B-ulletin: 
640(340D) 27-6. Most are high-time aircraft, such as N531SA, and many may have 

.. -· 

elevator torque tubes secured by aluminum rivets. Some aircraft which have had elevator -~, 
torque tube overhauls or bearing changes may have close-tolerance bolttl or tapered pins 
which were authorized as replacements for the aluminum rivets in th~! March 2, 1956, 
General Dynamics-Convair 340/440 Newsletter Review and as republished in April1959. 

In view of these circumstances and the potential serious consequenc4es of an elevator 
torque tube fastener failure, the National Transportation Safety Board recommends that 
the Federal Aviation Administration: 

Issue an Airworthiness Directive to require mandatory compliance with 
provisions of General Dynamics-Convair Division Service Bulletin 
640(340D) 27-6, -dated February 23, 1981. (Class II, Priority Action) 
(A-81-119) 

Determine the cause of and take appropriate action to prevent elevator 
vibration/flutter in Convair 340, 440, 640, and 580 aircraft. (Class II, 
Priority Action) (A -81-120) 

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

. ; 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20694 

November 13, 1981 

Thank you for your letter dated October 6, 1981, responding to Nationa.l 
Transportation Safety Board Safety Recommendation A-81-73 issued July 21, 1981. 
This recommendation stemmed from our investigation of an Agusta 109A helicopter 
accident in Pittsburgh, Pennsylvania on January 16, 1981. We recommended that 
the Federal Aviation Administration (FAA) revise the Agusta l09A helicopter 
maintenance manual to specify a more detailed daily inspection requirement, a 
maintenance service interval for lubrication, and an approved lubricant to be 
used on tailrotor driveshaft bearings. 

The FAA's responsive actions more than fulfill Safety Recommendation A-81-73 
which is now classified "Closed--No Longer Applicable." 

Sincerely yours, 

FAA WJH Technical Center 
IIIII/I IIIII IIIII IIIII IIIII llllll.l//llll/1/lllll 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

October 6, 1981 

'!he Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Olairman: 

Qff,ce of the Admtn1strator f.•JO Independence Ave S W 
Was11ngton. DC 20591 

'Ibis is in response to NTSB Safety :Recarrnendation A-81-73 issued by 
the Board on July 21, 1981. 

A-81-73. Revise the Agusta 109A helicopter maintenance manual to 
specify a rore detailed daily inspection requirement 1 a maintenance 
service interval for lubrication, and an awroved lubricant to be used 
on tailrotor driveshaft bearings. 

FAA Carment. '!he Federal Aviation Administration (FAA) ooncurs in 
this reoanmendation. A revision to the helicopter maintenance manual 
dated January 29, 1981, prescribes daily inspections of the tailrotor 
driveshafts, supports, and hangar bearing assemblies. Agusta Service 
Bulletin 109-30 issued March 25, 1981, prescribes procedures for 
inspection and lubrication of the tailrotor driveshaft bearin9s with 
MIL-G-21164C (Aeroshell Grease 17) at 60Q-hour intervals. In addition 
the FAA is currently processing an airworthiness directive to require 
daily inspections of the tailrotor driveshaft bearings and inspection 
and lubrication at 600-hour intervals in acoordance with Service 
Bulletin 109-30. Enclosed are copies of the maintenance manual 
revision and Service Bulletin 109-30. 

we believe these measures are fully responsive to Safety 
Recx::.mrrendation A-81-73, and the FM considers action oorrpleted on 
this reoanmendation. 

Enclosures 

Sincerely, 

-;~&~ 
J. Lynn Helms 
Administrator 

• 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

--------------------------~------·-------Forwarded to: 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

I ~SUED: July 21, 1981 

SAFETY RECOMMENDATION(S) 

A-81-73 

On January 16, 1981, the National Transportation Safety Board investigated an 
aircraft· accident in Pittsburgh, P~lyania, involving an Italian Agusta 109A 
helicopter. The investigation disclosed that the No. 7 tallrotor driveshaft bearing had 
failed, which resulted in the failure of the tubular tailrotor shaft tubing. The exact 
reason fer the failure of the bearing could not be determined; however, there was no 
lubrication on the bearing parts. This is the first known failure of the bearing and 
driveshaft assembly. 

There are no overhaul or replacement time limits on either the driveshaft or its 
seven bearings; however, they are requJred. to tie inSpect~ visually during prefiight. 
The No.7 bearing and its support are located in the base of the vertical stabilizer 
assembly and previously could only be inspected by removing a piece of skin. The 
inaccessibility of the bearing and its support could have been a factor in whether or 
not an adequate daily prefiight inspection was performed. Access to six bearings for 
inspection involves removing the hinged tallcone cover. Since the accident, all 
slmUar aircraft in this country have had an inspection door installed in order to 
perform inspections of the No. 7 bearing mere easily. All aircraft coming off the 
assembly line now have an inspection door installed. 

While the bearing accessibility problem has been solved, the maintenance 
manual, Chapter 65-30-17, page 204, does not describe clearly the manner of 
inspecting and maintaining the bearings. It does not require the removal of the 
bearing covers to examine the internal areas of the bearings for lubrication and 
general condition. The manual does not require inspection of the overall condition of 
the rubber collars which clamp the bearing's iMer race to the tailrotor driveshaft. 
Although required by the maintenance manual, there were no slippage marks on the 
No.7 bearing, on the other six driveshaft bearings, or on the tailrotor driveshaft. 
Also, the lubrication requirements stated In the maintenance manual do not specify a 
lubricant nor lubrication intervals for the taflrotor driveshaft bearings. The failure 
to specify lubrication intervals and an approved lubricant may have contributed to 
the lack of lubrication in this case. 
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Therefore, the National Transportation Safety Board recommends thsLt the Federal 
Aviation Administration: 

Revise the Agusta 109A helicopter maintenance manual to SJ~ecify a 
more detailed daily inspection requirement, a maintenance service 
interval for lubrication, and an approved lubricant to be used on tailrotor 
driveshaft bearings. (Class II, Priority Action) (A-81-73) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 

.. 



US Department 
of Transportation 

Federal Aviation 
Administration 

OCT 2tt 1981 

The Honorable James B. King 
Chairrran, National Transportation 

Safety Board 
800 Independence Avenue, sw. 

o Washington, D.C. 20594 

D2ar Hr. Olairman: 

Qlf.:e ol the Aam,n1s1rator f')CI lc.aepenaence A'e. S W 
Wa'"'~gton DC ::'0591 

This is in response to NTSB Safety Recommendation A-81-74 issued by the Board 
on July 28, 1981. This recommendation resulted from the Board's investigation 
of the crash of Cascade Airways, Inc., Flight 201, a Beech 99A near Spokane, 
Washington, on January 20, 1981. 

Investigation of the accident revealed that Flight 201, operating on an instru
ment flight rules (IFR) flight plan in instrurr~nt meteorological conditions, 
was initially vectored for an instrument landing system (ILS) approach to 
runway 21 after contacting ..Spo}~ane approach control. When the active runway 
was later changed to runway 3, Flight 201 was vectored to the final approach 
course even though activation of the localizer for runway 3 was delayed to 
allCM another aircraft to corrplete its II.S approach and landing on runway 21. 
When the localizer for runway 3 was activated, Flight 201 was advised promptly 
and given the aircraft's position as 6 miles from the OLAKE intersection. 

Based on an analysis of the investigative evidence and the operation and 
display of the distance neasuring equipnent ( r::ME) rocx:le selector installed in 
the accident aircraft, the Safety Board concluded that the crew probably used 
the ll'1E from the Spokane VORTAC (located 4. 2 miles from the end of the runway) 
rather than the r::ME associated with the 1ocalizer (located at the end of the 
runway) •. 

A-81-74. Require in future radio navigation instrument installations, that all 
frequencies being received through navigational receivers that are providing 
essential navigational information (directional guidance or distance) be dis-· 
played so that the source of the navigational signal can be readily discerned 
by the pilot. 

FAA Comment. The Federal Aviation Administration (FAA) concurs in the intent 
of Recomrrendation A-81-74. HCMever, we plan no regulatory arrendlr~nts relative 
to this recommendation because current regulations, specifically 
Sections 23.1301, 25.1301, 27.1301, and 29.1301, are considered adequate for 
irtplementation of the requireJnents dcf ined in the .recomrendation. 
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In order to satisfy the intent of this recommendation, we plan to review the 
feasibility of including a new requirement in future radio navigation 
insttu1aent design criteria. 'Ihis addition \o.Ould insure that all frequencies or 
station identifiers providing essential navi9ational information (directional 
guidance or distance) be displayed in such a way that the source of d1e 
navigational signal can be readily discerned by the pilot. If the results of 
our feasibility review indicate a need for new requirements in future design 
criteria, the FAA will then issue guidance material and pursue further 
appropriate action. 'Ihe Board will be informed of the results of our efforts 
in this area. 

Sincerely, 

--;?:{/.--
J. L¥nn Helms 
Administrator 

• 

• 
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NATIONAL TRANSPORTATION· SAFETY BOARD 
WASHINGTON, D.C. 

'' 

-----------------------------------------Forwarded to: 
Honorable J. Lvnn Helms 
Administrator · · 
Federal Aviation Administration 
Washington, D.C. 205~1 

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

'ISSUED: July 28, 1981 

SAFETY RECOMMENOATION(S) 
A-81-74 

On January 20, 1981, ·cascade Airways, Inc., Flight 201, a Beech 99A, crashed 
about 4.5 miles southwest ot spOkane lnternatfonal Airport, Spokane, Washington. 
The fli~ht was operating as a scheduled.commuter uncier 14 CPR Part 135. 

The National Transportation Safety Roard's investigation of the accident 
revealed that Flight 201, operating on an instrument flight rules (IFR) flight plan in 
instrument meteorological conditions, was initially vectored for an instrument 
landing system (ILS) approach to runway 21 after contacting Spokane approach 
control. When the active runway was later changed to runway 3, Flight 201 was 
vectored to the final approach course even though activation of the localizer for 
runway 3 was held up to allow another aircraft to complete its Il.S approach and 
landing on runway 21. When the localizer for runway 3 was activated, Flight 201 was 
advised promptly and given the aircraft's position as 6 miles from the OLAI\E 
intersection. 

Based on an analysis of the investigative evidence and the operation and display 
of the distance measuring equipment (D!\1E) mode selector installed in the accident 
aircraft. the Safety Board concluded that the crew probably used the Dl\'lE from the 
Spokane VORTAC (located 4.2 miles from the end of the runway) rather than the 
DME associated with the localizer (located at the end of the runway). 

Cascade 201 was equipped with a DME-select switch which had four positions 
labeled "DME 1", "DME hold", "DME 2", and "RNAV." This feature allows the pilot to 
do the following: with the "DME 1" button depressed, the DME is automatically 
tuned to the same frequency as the No. 1 navigation radio. If the pilot then pushes 
the "DME hold" button and retunes the No. 1 navigation radio, the DME remains on 
the frequency previously selected on the No. 1 navigation radio. As a result, the 
DME mileage is generated from a frequency which is not displayed anywhere in the 
cockpit. The pilot must remember the navigation aid from which the distance 
information is derived. The Safety Board believes that the captain of Cascade 201 
probably used the airborne DME equipment in the manner just described and forgot 
that the DME equipment was actually tuned to the DME associated with the Spokane 
VORTAC when the localizer was activated by the tower. The Safety Board believes 
that a direct readout of the actual frequency belnR' used for navigation should hP. 
visually available to the fiightcrew at all times. 
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Although an amber light is activated on the DME mode selector when the "DME 
hold" function is in use, the light may be overlooked by the pilot in certa.in situations. 
While the "DME hold" feature provides the pilot with more flexibility by allowing him to 
preselect navigation frequencies, this advantage may be offset by the need to remember 
the source of the DME mileage display during periods of increased cockpit wc•rkload. 

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

Require in future radio navigation instrument installations, that all 
frequencies being received through navigational receivers that are 
providing essential navigational information (directional guidnnce or 
distance) be displayed so that the source of the navigational signal can 
be readily discerned by the pilot. (Class II, Priority Action) (A -81-7 4) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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US Department 
of Transportation 

Federal Aviation 
Administration 

OCT 2? 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

D:ar Mr. Olairman: 

0:· :e of the Aelm1n1slrator f')O lnelependence Ave S W 
WaShington. DC 20:C91 

'Ibis is in resp:>nse to NTSB Safety lecorm-endations A-81-75 and A-81-76 issued 
by the Board on July 28, 1981. These reCXXl11lendations resulted from the 
Board's investigation of the crash of cascade Airways Flight 201, a Beech 99, 
near Spokane International Airport on January 20, 1981. The aircraft crashed 
while the pilot was making a localizer approach to runway 3. Seven people 
were killed, including the flightcrew, and two passengers were injured 
seriously. 

Flight 201 was operating under 14 CFR 135.99; under this regulation two pilots 
are required, and the company's flight manual requires specific crew coordi
nation procedures. However, neither the regulations nor corrpany procedures 
required interphone conm.mication in the operation, and none was provided 
between the captain and first officer on Flight 201. 

A-81-75. Establish for aircraft used in oanmercial operation the maximum 
cockp1t noise levels which will permit adequate direct voice communication 
between flight crewmembers under all operating conditions. 

FAA Comment. The Federal Aviation ArnninJstration (FAA) concurs in the intent 
of this.recor.nendation. Because of tl1e many variables associated with the 
establishment of a noise level, we have asked our Office of Aviation Medicine 
to conduct a Research, Development, and Engineering (RD&E) effort on this 
subject. A copy of our internal correspondence relative to this subject is 
enclosed. Some of the variables associated with the project are noise 
measurement unit (metric), noise measurement methcx:bloy, acceptable 
intelligibility level, and the degree of raised voice level for 
comrrunication. 

Our preliminary literature search also indicates that the use of earplugs has 
a significant effect on speech intelligibility in noisy cockpits. Enclosed is 
a copy of Advisory Circular 91-35 which addresses this subject. t~ether this 
improvement is adequate to overca1~ noise levels ~ncountered in the class of 
airplanes involved is one question we hope to answer in the course of the RD&E 
study. 
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Upon ca-rpletion of our study effort, we will determine if sufficient data have 
been developed to warrant publication of additional guidance on crew co,n .. nunica
tions in noisy cockpits. 'Ihe Safety Board will be informed of our findings. 

A-81-76. Require the installation and use of crew interphone systems in the 
cockpits of those aircraft ~n which noise levels reach or exceed ~1e maximum 
level established for adequate direct voice eotrnnunication between flight 
cre~nembers under all operating conditions. 

FAA Comment. Action on ~1is recommendation is dependent upon the results of 
the RD&E study referenced in Recomnendation A-81-75. We will inform the Board 
of our findings resulting from this study effort. 

Enclosures 

Sincerely, 

~~-£--
J. Lynn Helms 
Administrator 

t llli 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lvnn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 205!)1 

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

ISSUED: July 28, 1981 

SAFETY RECOMMENDATION(S) 

A-81-75 throug:h -711 

A~out 11:27 p.s.t., on Januarv 20. 1981, Cascade Airways Flight 201, a Beech 9~ 
operating from \!oses Lake to Spokane, Washington, crashed abOut 4.5 miles 
&outhwest. of Sookane International Airport. The aircraft crashed while the pilot was 
makinr. a localizer approach to runway 3. Seven people were killed, including the 
fiightcrew, and two passenv.ers were injured seriously. 

Flight 201 was operatinq; under 14 CFR Part 135.99; under this regulation two 
pilots were required and the company's flight manual required specific crew 
coordination procedure&. However. neither the ree;ulations nor company procedures 
reauired interphone communication in the ooeration, and none was provided between 
the captain and first officer on Flight 2n1. 

After the accident. the Safetv Board took noise measurements in the cockpit of 
a Cascac!e Beech ~9 to the right or" the captain's head. Measurements were taken in 
flight at 95 percent rpm with 1,100 ft/lbs of toraue; the noise level was 
97 dB(A). l/ Thel'e measurements a~r·ee in p;eneral spectral shaoe and level 'Nith 
Beech 99 cockpit noise measurement~ taken by the Beech Aircraft Corporation. The 
soeech interference level between the captain and the- first officer was calculated at 
1:45.5 dB(A). Speech interference values indicate the sound pressure at which the 
speech signal must he ~tt the listener's ear for a given noise condition in order to he 
heard reliably. Noise experts agree that in this particular noise environment, 
face-to-face communication is difficult and falls in the voiC'e range between shouting 

1/ The human ear is not equally sensitive at all frequencies. Therefore. for 
measurement purposes, a weicrhting scale is us~d to alter the sensitivity of the sound 
level meter with respect to frequency so that the instrument is less sensitive at 
frequencies where the ear is less sensitive. The A-weighting scale, dB(A), is the most 
widely used in noise control. 
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and maximum vocal effort. 2/ Fur-thermore, rioise data submitted to the Safetv Roard bv 
the Beech Aircraft Corporation indicated that the Beech 99 cockpit noise level during 
approach is 94.1 dB( A). This value, although lower than that in flight, still yields a noise 
level in which face-to-face verbal communication is difficult and requires a vocal effort 
of shouting or greater. .Therefore, both in flight and during approach, the Beech 99 
aircraft cockpit noise levels preclude effective verbal communication. 

Further evidence of communication difficulty was provided by the captain of 
Flight 201 himself who had previously told his colleagues that he did not taU~ very much in 
the cockpit because he believed the Beech 99 cockpit noise levels pre<!luded normal 
speech. Therefore, when the crew of Fli~ht 201 may have been attempting to detect and 
correct an operational/navigational prohlem and unhampered crew coo·rdination was 
e55ential, the cockpit noise levels could have interfered with verbal communi~ation. 

The cockpit noise level in the DeHavilland DHC-6 was cited by the Board in its 
report NTSB-AAR--80-1, in which the first officer was quoted with respect to the 
difficulties experien~ed with intra-cockpit communication without the use of headsets 
and interphone. These same views were expressed by other DHC-6 pilots. In its analysis, 
the Safety Board specifically stated that the first officer's performance in the accident 
should be considered in light of a number of factors including the noisy cockpit. Although 
not directly related to ambient cockpit noise, the Safety Board measured the louciness of 
the ground proximity warning system (GPWS) in its investigation of the National Airlines 
Boeing 727 in Pensacola, Florida, .on May 8, 1978. It determined that the loudness of this 
system had impeded verbal intra-cockpit communication. 

A recent National Aeronautics and Space Administration (NASA) study founci that 
flightcrews who communicated less frequently in the cockpit were apt to· make more 
performance errors than crews w.ho communicated more often. 3/ It triav be true that in 
normal operations fli~htcrews develop and use hand or body signals as a means of 
communication so that verbal communication is not necessary. Howeve~r, a crisis or 
emergency situation demands unambi~uous information and efficient · trans.fer of 
information between the pilots. The Safety Roard believes that the noise levels measured 
in the Beech 99 aircraft preclude efficient, unambiguous verbal communication. 

The Safety Board is concerned that cockpit noise levels are loud enou~;h to interfere 
with verbal communication between flight .. , crew members. · Currently, there are no 
certification standards for maximum allowable cockpit noise levels for face-to-face 
verbal communication. · 

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

Es.tablish for aircraft used in commercial operation the maximum cockpit 
noise levels which will permit adequate direct voice communication between 
flight crewmemhers under all operating conditions. (Class II, Priority Action) 
(A-81-75) 

2/ There are established relationships for face-to-face speech communi<!ation in noise 
environments. Noise experts are in general agreement as to the communication 
difficulties in various noise environments at various speaker-listener distances. 
3/ Foushee, H.C. (NASA-AMES Research Center) and Manos, K.J... (U.S. Air Force 
Academy), Cockpit communication patterns and the performance of flightcrews. 
FORUM- The International Society of Air Safety Investigators. Spring, 1981, pg., 19-20. 
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Require the installation and use of crew interphone systems in the cockpits of 
those aircraft in which noise levels reach or exceed the maximum level 
estal:llished for adequate direct voice communication between flight crew
members under all operating conditions. (Class II, Priority Action) (A-81-76) 

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

r' 
'--
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y~)~~,· 
Jam~i~g 
Chair~. 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

October 19, 1981 

'lhe Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

OHoce of the Admonostrator 600 Independence Ave . S w 
Washongton. D C 20591 

This is in response to NTSB Safety Recommendations A-81-80 and A-81-81 issued 
by the Board on August 3, 1981. These rerorrrnendations resulted from the 
Board's investigation of the crash of a Mitsubishi MU-2 aircraft, N307MA, near 
Sky Harbor Airport, Henderson, Nevada, on April 23, 1980. The aircraft was a 
night visual flight rules (VFR) arrival, and the pilot had intended to land at 
McCarran International Airport, Las Vegas, Nevada. 

At 8:38 p.m., the pilot declared an emergency low-fuel status. McCarran 
Approach Control acknowledged the emergency and advised the pilot that 
McCarran International Airport was at 12 o'clock and that Sky Harbor Airport 
was at 10 o'clock. The controller then asked, "Are you going to try for 
McCarran or do you want to go to Sky Harbor? It's about 5, 6 miles to 
McCarran, 4 miles to Sky Harbor." '!he pilot replied that he was "heading for 
Sky Harbor at this point." The pilot later reported, "I don't see the · 
airport, sir." The controller then asked another aircraft, N35211, that had 
been in the vicinity of the Sky Harbor Airport, "were the lights out at Sky 
Harbor when you went over there?" N35211 replied, "• •• negative lights at 
Sky Harbor." The controller then said, "OK we're going to call naN to get 
them on. • • • " The controller then asked N35211 aircraft ". • • change to 
unicorn, click your mike twice and see if that '11 get the lights on there at 
Sky Harbor." Shortly thereafter, N35211 reported that the Mitsubishi just 
crashed and that there was a "big e~losion upon ~ct." Witnesses later 
reported that the aircraft "started to climb, snapped over, and went into a 
spin." , 

Investigation of the accident revealed that the Sky Harbor Airport is an 
unlighted airport (there were no lights available to be turned on), there was 
sufficient fuel (about 17 gallons at the time of ~act) to fly to McCarran 
International Airport, and the aircraft had no nechanical malfunctions. The 
NTSB concluded that the pilot diverted his attention from the operation of 
his aircraft while searching for the unlighted airport. 
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A-81-80. Require that all terminal facilities utilizing Automated Radar 
Terminal Systems (ARTS automation) incorporate an emergency airport 
information feature, such as that currently used at the Houston International 
Airport. 

FAA Comment. The recommendation to incorporate an emergency airport 
1nformation feature has been previously identified as a candidate for national 
irrplementation, and the Federal Aviation Administration (FAA) concurs in the 
intent of this recommendation. However, because this feature is informational 
in nature, rather than operational, we are unable to proceed with immediate 
implementation at this time. All automation resources are currently directed 
toward tmplementation of ARTS IliA. Following commJssioning of an initial 
27 ARTS IliA sites, which is expected to be coHpleted by June 1982, we will 
begin implementing the next version of the ARTS IliA operational program. 
Changes incorporated in that version will be concentrated on operational 
irrprovements. 

Because of meJOC>ry core limitations, which will not be relieved with the 
implementation of ARTS IliA, it is unlikely that an airport emergency 
information feature will be considered for implementation until additional 
funds are made available for these features. 

Although there is no national capability to display automated airport 
information, FAA Handbook 7210.3F, paragraph 203, requires all facilities 
(terminals, centers, and flight service stations) to maintain binders for 
ready refe.rence at appropriate work areas. These references inclLJde emergency 
procedures and a location listing of airports, including runway alignment, 
lighting, surface, and length. The FAA intends to take no further action on 
safety Recommendation A-81-80. 

A-81-81. Incorporate the features required to enable en route controllers to 
display emergency airport information, such as that currently dis;?layed at the 
Houston International Airport, in future en route air traffic control computer 
systems. 

FAA Ccrrment. The FAA concurs in this reconrnendation. The emergency airport 
infonnat1on feature will be prioritized and irrplemented, along with other air 
traffic requirements, in the future en route computer system (9020R). 

Sincerely, 

)teE~ 
J. Lynn Helms 
Administrator 

')., , : 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 

ISSUED: August 3, 1981 

Federal Aviation Administration 
Washl!lllon, D.C. 20591 

SAFETY RECOHHENDATION(S) 

A-81-80 and 81 

-----------------------------------------
At 8:41 p.m., ()11 April 13, 18801 a Mitsllt)is.bl ¥U•2. ~~ft, :t1'3J7M~, crashed 

about 1/2 mile north of Sky liiH.Ot'AirPort~ HenderSOJI, Ne.YiCJa.. 1'he Aircraft was a 
night visual night rules (VFR) arrival, and the pilot had intended to land at McCarran 
International Airport, Las Vegas, Nevada. 

At 8:38 p.m., the pllot declared an emergeney low-fuel status, McCarran 
Approach Control acknowledpd the emergency and then advised the pilot that 
McCarran International Airport was 12 o'clock and ta.t Sky Harbor Airport was 
at 10 o'clock. The controller then asked, "Are you going to try tor McCarran or do 
you want to 10 to Sky Harbor? It's about 5, 8 miles to McCarran, 4 miles to Sky 
Harbor." The pilot replied that he was "heading tor Sky Harbor at this point." The 
pilot later reported, "I don't see the airport, sir." The controller then asked another 
aircraft, N35211, that had been in the vicinity of Sky Harbor Airport, "Were the 
lights out at Sky Harbor when you went over there?" N35211 replied,"· •• negative 
lights at Sky Harbor." The controller then said, "OK we're going to call now to get 
them on •••• " The controller then asked N35211 aircraft "· •• change to unicorn, 
click your mike twice and see lf that'll get the lights on there at Sky Harbor." 
Shortly thereafter, N35211 reported that the Mitsubishi just crashed and that there 
was a "big explosion upon Impact." Witnesses later reported that the aircraft 
"started to climb, snapped over, and went into a spin." 

Investigation of the accident revealed that the Sky Harbor Airport is an 
unlighted airport (there were no Ughts available to be turned on), there was sufficient 
fuel (about 17 gallons at the time of impact) to fiy to McCarran International 
Airport, and the aircraft had no mechanical malfunctions. The Safety Board 
concluded that the pilot diverted his attention from the operation of his aircraft 
while searching for the unlighted airport. 
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The Safety Board is aware of the existence of an ATC software modific.ation which 
would have insured that the controller relayed correct information to the pilot. Houston 
International Airport is currently using the Airport Data, Point to Point Range and 
Bearing Slew Entry. (an Automated Radar Terminal System--ARTS ill program patch) to 
provide a controller with complete airport information, such as runways, elevation, 
lighting, and range and bearing fPOm an ~craft's position to the airport. This information 
is presented on the controller's radar display. Any ARTS facility has the cupability of 
utilizing this feature, which was developed by the Federal Aviation Administration's 
(FAA) Data Systems Staff at the Houston International Airport. The Safety Board 
believes that the emergency airport data is a valuable safety feature and that the 
accident at the Sky Harbor Airport, as well as others that the Safety Board has 
investigated, could have been prevented had such data been immediately available to the 
controller. The Safety Board does not believe that this feature should be. a substitute for 
local area knowledge required of the controller but should be considered to b•e a type of 
reinforcement much like the checklist in an aircraft. The Safety Board also bt!lieves that 
the same type of emergency airport data should be made available to th•e en route 
controller when the next Air Route Traffic Control Center (ARTCC) computer equipment 
is implemented. 

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

Require that all terminal facilities utilizing Automated Radar Terminal 
Systems (ARTS automation) incorporate an emergency airport 
information feature, such as that currently used at the Houston 
International Airport. (Class U, Priority Action) (A-81-80) 

Incorporate the features required to enable en route controllers to 
display emergency airport information, such as that currehtly displayed 
at the Houston International Airport, in future en route air tr·affic 
control computer systems.- (Class 11, ·Priority Action) (A-81-8~) 

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

OlU 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

October 8, 1981 

'!he Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Olairrnan: 

Oft tee of the Admtntstrator EOO Independence Ave . S W 
Washtngton. 0 C 20591 

'Ibis is in response to NTSB Safety Reccmnendations A-81-83 and A-81-84 issued 
by the Board on August 3, 1981. 'lhese reccmnendations resulted fran the 
Board's investigation of the crash of a Beechcraft fobdel 819, N60BW, after 
takeoff frcm Kinston, rbrth carolina, on June 23, 1980. 'lhe pilot stated that 
he was unable to maintain lateral oontrol. 

A-81-83. Require that the actions outlined in Beechcraft Class II Service 
Instruction No. 0858-151 as revised be oampleted on the affected aircraft at 
the next 100-hour or annual inspection. 

FAA Carment. The FAA does oot concur in this re001rmendation. Although 
lateral control is affected~ rod end/bearing failures, this·type of failure 
does not cx:xrprise the total set of lateral oontrol related accidents cited in 
the safety recxmnendation data. Q'lly two of the six accidents cited were 
related to rod enq;bearing failures, and we are not aware of any fatalities 
which have occurred as a result of rod end/bearing failures. 

Most rod end/bearing failures are related to inattentive maintenance over an 
extended period of time. An FAA airworthiness directive (AD) to require rod 
end inspections and replacement in accordance with Beechcraft Class II Service 
Instruction No. 0858-151 procedures is not warranted since we have oo evidence 
to indicate that operators are choosing to ignore the maintenance procedures 
reconurended ~ the manufacturer. In our judgment, there is adequate mainte
nance information available to maintain the rod ends and maintenance personnel 
typically conduct required inspections in an acceptable manner. This position 
is in concert with Amendment 3 to Part 21 and Amendment 106 to Part 39 which, 
in part, state, "The Agency, accordingly, will not issue Ails as a substitute 
for enforcing maintenance rules.• 

The General Aviation Airworthiness Alert system is designed to identify and to 
emphasize maintenance significant items like the one identified in the NTSB 
investigation preceding Reoamnendation A-81-83. This is the most appropriate 
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way to ensure efficiency of future maintenance of the aileron rod ends. As 
noted in the. text of the safety recommendation letter, this area was the 
subject of an October 1980 airworthiness alert to authorized inspectors and 
repair stations reinforcing the ilrportance of inspection and lubrication of 
rod ends in acoordance with reconmended maintenance procedures. 'Itlere have 
been no further service difficulty refOrts since the October 1980 alert. We 
will continue to monitor service difficulty reports for this condition, but in 
the absence of documented failure, we do oot plan to .PUrsue this matter 
further and consider action oompleted on Safety Recommendation A-81-83. 

A-81-84. Require installation of access plates on all Beechcraft Models B19, 
23, 24, and 24R series aircraft manufactured before 1977 to provide access to 
the aileron push-pull rods, bellcrank, and cable attachments for inspection or 
servicing. 

FAA Ccmnent. Access doors that provide an alternate rreans of lubrication and 
~nspection of rod end bearings would facilitiate maintenance of the pre-1977 
aircraft noted in this safety re00fi1Tlendation. However, we do not concur in 
the requirement for mandatory installation of such access doors by AD action. 
As stated in our response to Recammendation A-81-83, adequate maintenance 
information and access are available, and the vast majority of maintenance 
personnel are conducting required inspections in an acceptable manner. 

An FAA Airworthiness Alert is the awropriate method to provide this 
information to repair stations and maintenance personnel. We are presently 
working with the manufacturer to develop a new airworthiness alert item which 
will provide the installation instructions required to add such acoess doors 
to pre-1977 Models 19, 23, 24, and 24R aircraft. With the issuance of this 
alert, the FAA considers action on Safety Recommendation A-81-84 oa~leted. 

Sincerely, 

---)a/~ 
J. Lynn Helms 
Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: Auguat 3, 1981 

SAFETY ftECOMMENDATION(S) 

A-81-13 and -84 

On June 23, 1980, a Beechcraft Model 819, N608W, crashed shortly after 
takeoff from Kinston Jet Port, Kinston, North Carolina. The pilot, who received 
minor injuries, stated that he was not able to maintain lateral control. 

The investigation revealed that the left aileron push-pull rod end, which is 
connected to the aileron bellcrank inside the wing, had failed. The left aileron 
push-pull rod was examined by an independent engineering testing company, which 
reported that: (1) the push-pull rod failure was caused by fatirue In reverse bending, 
(2) the reverse bending force was apparently transmitted from a seized bearing 
connection to the minimum cross-section of the rod at the root of the machined 
threads, and (3) the bearing connection at the failed end of the rod was seized 
because of inadequate bearing lubrication and the subsequent formation of corrosion 
products which prevented rotational and lateral movement in the bearing connection. 

The aircraft records indicated that the last annual inspection was completed on 
August 20, 1979, 130 tachometer hours before the accident. However, the Safety 
Board could not determine whether the rod end bearings were lubricated during the 
inspection. The Beechcraft lubrication diagram In the maintenance manual 
recommends that the ends of the aileron push-pull rod be lubricated at every 
100-hour inspection. 

On July 8, 1975, Beechcraft issued a Saf~ty Communique to all owners of 
Beechcraft Models B19, 23, 24, and 24R series aircraft. The communique indicated 
that some fiight control system pivots and moving parts subject to wear may not have 
been lubricated adequately, and urged that the flight controls be checked for freedom 
of movement during each walk-around inspection and before each fiight. It further 
recommended that the controls be serviced and lubricated at proper intervals to 
insure proper functioning of the fiight controls. 

0 ') 'I 
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In August 1975, Beechcraft issued Class U Service Instruction No. 0760-010, which 
pertained to specific Beechcraft Models B19, 23, 24, and 24R series aircrslft. Service 
Instruction No. 0760-010 recommended, during normal maintenance, a gener1il inspection 
or replacement, or both, of rod end bearings used on engine controls, landing gear 
retraction systems, nose landing gear steering mechanisms, and flap, ailercm, elevator, 
rudder, and tab controls. The purpose of the service instruction, in part, was to advise all 
owners that, on occasion, some rod end bearings manufactured by Nippc•n Miniature 
Bearing Corporation had seized in service and that, at the owner's discretion, the rod end 
bearings should be replaced by corresponding parts manufactured by other vendors. 

In August 1976, Beechcraft issued Class U Service Instruction No. 085a:-151, which 
pertained to specific Beechcraft Models B19, 23, 24, and 24R series aircraft. The purpose 
of Service Instruction No. 0858-151 was to insure freedom of movement and proper 
functioning of all flight control rod ends and pivotal points. In part, the service 
instruction referred specifically to the aileron push-pull rod ends, indicated that 
restricted movement of the rod end indicates corrosion in the rod end, and further stated 
that if corrosion is noted both existing forward and aft rod ends should be rE~placed with 
new rod ends (P/N 169-380082-3). 

The Safety Board could not determine if the aileron rod ends on NGOBW were 
inspected in accordance with the Beechcraft Class U serVice instructions. However, 
examination of the failed forward aileron push-pull rod end indicated that the failed rod 
end (PN HM-4U-M) was manufactured by Heim Company. The aft· push-pull rod end 
(PN HM-4, NMB) which did not fail was manufactured by Nippon Miniature Bearing 
Corporation. However, this push-pull rod end bearing did not rotate f1•eely in all 
directions. Based on the identification of the failed push-pull rod end, the forward rod 
end was installed in accordance with Beechcraft Class n Service Instruction Nc>. 0760-010, 
but the aft rod end was not replaced as recommended in that service instructicm. 

The Safety Board's aircraft accident data indicate that between 1964 s,nd 1979 six 
accidents have involved Beechcraft Models B19, 23, and 24R aircraft in which lateral 
control was found to be a cause or factor. These accidents resulted in five fsltal injuries, 
two serious injuries, and minor or no injuries to five persons. One accident rE~sulted from 
frozen rod end bearings and another resulted from a failed rod end. The remaining four 
accidents resulted from improper installation of the aileron after maintenance .. 

A review of the Federal Aviation Administration's Service Difficulty Rtecords from 
January 1976 through January 8, 1981, revealed 15 occurrences of problems with aileron 
push-pull rod end bearings on Beechcraft Models B19, 23, 24, and 24R series aircraft. 
Fourteen were related to seized or broken rod ends. Based on the continuint~ reports of 
similar failures, the FAA published this information in its General AviBltion Alert, 
Advisory Circular 43-16, dated October 1980. 

On earlier models of Beechcraft B19, 23, 24, and 24R series aircrBlft, such as 
N60BW, the forward aileron push-pull rod end bearings, aileron bellcrank pivotal point, 
and cable attachments are relatively inaccessible for routine inspections and maintenance 
because panels were not installed in the wings for inspection purposes. The 1lilerons and 
guard strap from the closure strip must be removed to perform an inspection or routine 
maintenance. To improve access to those push-pull rod ends, an aircraft and powerplants 
mechanic employed by a Kinston facility, on his own initiative, installed inspec~tion access 
panels using approved inspection plates and doublers on a similar aircraft. The mechanic 
was later nominated for a General Aviation Mechanics Safety Award. 

022 
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Since 1977, Beechcraft has Incorporated aileron a~ss panels in. the wings on its 
Models B19, 23, and 24 series aireraft. The wing access panels provide an opening through 
which mechanics can inspect and service the forward aileron push-pull rod end bearings 
without removing the ailerons--thus reducing the man-hours required for inspection and 
maintenance and eliminating the need to remove the ailerons. The Safety Board believes 
that the installation of these pahels in aircraft manufactured before 1977 would improve 
the maintainability of these aircraft by making it easier for mechanics to inspect and 
lubricate the rod end fittings without having to remove the ailerons. This would also 
reduce the possibility of an improper installation of the aileron by reducing the number of 
times they must be removed and reinstalled. 

In view of the continuing reports on this problem and the hazards associated with a 
loss of aileron control, the National Transportation Safety Board recommends that the 
Federal Aviation Administration: 

Require that the actions outlined in Beechcraft Class D Service 
·Instruction No. 0858-151, as revised be completed on the affected 
aircraft at the next 100-hour or annual inspection. (Class D, Priority 
Action) (A-81-83) 

Require installation of access plates on all Beechcraft Models B19, 23, 
24, and 24R series aircraft manufactured before 1977 to provide access. 
to the aileron push-pull rods, bellcrank, and cable attachments for 
inspection or servicing. (Class D, Priority Action) (A -81-84) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS and GOLD~AN, Members, 
concurred in these recomme11datfons. BURSLEY, Member, did not participate • 
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U.S. Department 
of TransportatiOn 

Federal Aviation 
Administration 

November 16, 1981 

'lhe Honorable James B. King 
Chairman, National Transportation 

safety Board 
800 Independence Avenue, sw. 
Washington, D.C. 20594 

Dear Mr. Olairman: 

! 'J(l lrH1t'Ptmdf'flCt- Avt? :.; W 
WdSt11nq1011 LJ (. 2~ 1:d' 

This is in response to NTSB safety Recommendations A-81-88 through A-81-91 
issued by the Board on August 26, 1981. These recommendations resulted f~n 
the Board's investigation of the crash of a Beechcraft E-90, N2181L, near 
Michigan City, Indiana, on December 7, 1980. According to the safety Board's 
findings, there is evidence that some or all of the four occupants survived 
the initial crash. The Board states that when South Bend, Indiana, approach 
control lost radar and radio communications with N2181L, a facility supervisor 
alerted the Indiana State Police to the possibility of a missing aircraft, 
rather than calling the Olicago Air Route Traffic Control center (AJID:C) as he 
was required to do by Federal Aviation Administration (FAA) Handbook 7110.65B, 
dated January 1, 1980. 

About 3 hours after radar and radio communications were lost with N2181L, 
Chicago ARI'CC was advised of the missing aircraft by the u.s. Air Force Search 
and Rescue center at Scott Air Force Base, Illinois. '!he Olicago AJID:C con
tacted South Bend approach control to confirm that the aircraft was missing. 
Consequently, the Olicago AIID:C, which is responsible for issuing an alert 
notice for missing or overdue aircraft, was more than 3 hours late issuing an 
alert notice. 

A-81-88. Take steps to make search and rescue operations less vulnerable to 
human error either by changes in terminal air traffic control accident notifi
cation procedures, or by changes in training, supervision, or performance 
monitoring. 

FAA Ccmnent. 'lhe FAA does not concur in this recommendation. FAA 
Handbook 7110.65, paragraph 1575, requires personnel to consider that an 
erergency exists and to inform the Rescue Coordination Center (RCC), or Air 
Route Traffic Control center (ARI'CC), and alert the Direction Finding net 
when, in addition to other requirements, an emergency is declared by facility 
personnel. Additionally, the paragraph explicitly states that an example of 
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an emergency which should be declared by facility personnel is simultaneous 
unexpected loss of radar contact and radio communications with an aircraft. 
Paragraph 1576 requires terminal facilities to notify the ~C wl-:ten an 
aircraft is considered to be overdue or in emergency status. 

Paragraph 1580 requires ~C's to alert the RCC when an aircraft is 
considered to be overdue or in emergency status. In each case, there are 
specific requirements concerning the kinds of information to be forwarded to 
the designated facilities. we are aware of the ~rtance of prorrpt, precise 
emergency notification and search and rescue coordination. Therefore, all 
developmental controllers (trainees} are thoroughly indoctrinated in search 
and rescue procedures for VFR and IFR aircraft. OUr training and procedural 
requirements in this vital area are explicit to the point of being very 
structured and largely inflexible. 

While we do not condone "human error" as an excuse for procedural misappl ica
tion, we kno.v that it is inevitable that human involvement introduces the 
possibility of human error. Significant numbers of occurrences of this kind 
of error, in any one area, usually indicate the need to change procedures, 
training, or regulations on a systemwide basis. Relatively isolab:d 
occurrences normally require sane kind of remedial action of a m:m: parochial 
nature. 

we agree with Board member Goldman's corrments and we have no indications that 
our national procedures, training, supervisory requirements, and p~rfonnance 
monitoring are inadequate. Therefore, we do not intend to take any systemwide 
action in an attempt to solve a problem which appears to have been caused by 
an isolated instance of deviation from prescribed procedures. Rather, we 
believe the follo.ving remedial actions are sufficient: 

1. The supervisor involved was counseled concerning the correct notification 
procedures. 

2. All operational personnel at South Bend Approach Control attended 
briefings involving the review of accident notification, emergency, and 
search and resue procedures. 

3. The Great Lakes Region published an Air Traffic Bulletin infonning all 
personnel of the ~rtance of conplying with established search and 
rescue procedures. 

4. Chicago ARI'CC has been added to the South Bend Facility accident 
notification record. 

The FAA considers action on Recanmendation A-81-88 completed. 

A-81-89. Require air traffic control facilities to maintain current area maps 
that are standardized and coordinated with those used by local police and 
search and rescue authorities so that accurate search areas can be readily 
identified. 

r- ,., r·· 
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FAA Catrnent. '!he FAA does not concur in this recornrrendation. '10 our 
knowledge, there is no national standard for charts used by law enforcement 
agencies. In each ARTCC's area, there are literally hundreds of Federal, 
state, county, and municipal law enforcement agencies. Since these agencies 
can use dozens of different chart types frcm1 road maps to highly detailed 
large scale grid charts, coordination would be a formidable, if not an 
impossible, task. 

Each ARTCC has a selection of aeronautical charts such as sectionals, VFR 
terminal area charts, area charts, and low/high altitude en route controller 
charts. Positions may be plotted on each of these chart types in tenns of 
latitude/longitude or bearing and distance from a known point. Additionally, 
the RCC is responsible for coordinating all physical search and rescue 
activities. '!he National Search and Rescue Manual states that " ••• the 
charts maintained in the RCC should include tl1e appropriate selection of aero
nautical charts, pilot charts, bathymetric charts, operating area and \larning 
area charts, oceanic vessel track charts, lake survey and geolojicctl sucv~y 
charts, topographical chacts, Slfl-1-ll craft nautical charts, marine waterway 
charts, civil det"ens~ charts oE water reservoirs and military airfields, 
population density charts, township maps, road maps, and three-di,nensional 
terrain and ocean bot tan charts. " '!his exhaustive list would seem to insure 
that RCC's have the capability to plot positions accurately using any standard 
systen. Should the RCC or any other agency/individual require a position in 
tenns of latitude/longitude, it would be a relatively si.Jnple matter to trans
late a bearing/distance or intersecting radial plot to latitude/longitude 
usinu ~1e ap~ropriate aeronautical chart available at the ARTCC. 

The FAA considers action completed on Safety Recommendation A-81-89. 

A-81-90. Issue an Ai~rthiness Directiv~ to require that Beech kit 
No. 101-3062-1 be installed on all Beech aircraft which have the rerrote ELT 
switch installec]. 

F'AA Canment. The FAA does not concur in this reCOflll'rendation. We have 
reviewed this matter and our actions as discussed below and find that the 
issuance of an airworthiness directive (AD) against Beech airplanes having 
Collins/ Communication Components Corporation's (CCC) CIR-11-2 Emergency 
Locator Transmitter (ELT) is not warranted. 

We have investigated the reasons the CCC CIR-11-2 ELT failed to transmit when 
the Beech Model airplane contacted the water. our findings agree with NTSB's 
analysis as to ~.\Thy the ELT failed to activate. The ELT "ARM-0N-0FF" switch 
was found in the "OFF" position which prevented operation of the unit upon 
i!tlpact. 

We reviewed the installation data and tl1e operating procedure of the ELT and 
found these to be adequate. However, it was determined that the ELT could be 
operated by a remote test switch if the ELT "ARM-0N-0FF" switch was placed in 
the "OFF" position. 'Ihe "OFF" position disables the internal impact switch of 
the ELT preventing operation of the unit upon 1mpact, but does not prevent 
testing of the unit from the remote test switch. Therefore, it is i.Jnperative 
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that the installer follCM the cperating procedures, placing the "ARM-QN-<JFF" 
switch in the "ARM" position when a remote switch is part of the 
installation. 

As a result of the failure of the ELT, Collins General Aviation Division has 
issued Service Information Letter 1-81, dated July 15, 1981, defining the 
proper function of the ELT switch positions and ltmitation of the remote 
operating features of the ELT. Collins has also revised the CIR-11 ONner's 
Manual, Document No. 9500012, dated March 20, 1981. This revision defines the 
proper function of the ELT switch positions and ltmitation of the remote 
operating features of the ELT. 

Beech Aircraft Corporation has issued King Air 200 Communique No. 31, dated 
February 27, 1981, and Executive Airplane Service Comnuni(jtlt~ No. r;,f), ciated 
March 31, 1981, to advise operators of the proper use of the CIR-11-2 EL'r. 
Beech Kit No. 101-3062-1, which insures that the "ARM-QN-OFF" switch is 
positioned to the "ARM" setting at completion of installation of the ELT 
unit, is referenced in the CX>IlVIUniques. We are also issuing a General 
Aviation Airworthiness Alert, which advises owners/operators of the updated 
ELT OWner's Manual. 

We believe this action is fully responsive and, accordingly, the FAA considers 
action ~~)leted on safety Recommendation A-81-90. 

A-81-91. Issue a General Aviation Airworthiness Alert advising all owners of 
ELT l-bdel CIR-11-2 that they should obtain an updated owner's manual, 
Document 950012, for use in the installation and operation of this unit. The 
changes in the manual should also be sllllUnarized in the Airworthiness Alert. 

FAA Comment. The FAA concurs in the intent of this recommendation and has 
prepared a General Aviation Airworthiness Alert. An alert is addressed to 
maintenance personnel. Therefore, we have requested that CMners/o}Jerators of 
CIR-ll-2 ELT's be advised through this mechanism of the availability of the 
updated CMner's manual, Document 950012, dated March 20, 1981. In this 
document the CMners are advised that the ELT is only armed if the function 
switch on the ELT is set to "ARM," and that the remote "ON" test does not 

, verify that the ELT is anced. The ELT must be visually checked to ensure the 
function is in the "AR.'1" position. The FAA is also oonsidering dissemination 
of the above information to CMners/operators of the ELT through the Accident 
Prevention 8afety Program and the General Aviation News Magazine. With 
issuance of this General Aviation Airworthiness Alert, the FAA considers 
action canpleted on safety Recarnmendation A-81-91. 

Sincerely, 

r:tf-fe(~ 

I.· ..•• ' 
r • .. t 



.. 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 

ISSUED: August 26, 1981 

Federal Aviation Administration 
800 Independence Avenue, s.w .• 
Washington, D.C. 20591 

SAFETY RECOHHENDATION(S) 

A-81-88 through 91 

------------------------------·----------
On December '1, 1980, a Beechcraft E-90, N2l81L, crashed near Michigan City, 

Indiana. There were no survivors, however, there is evidence;tbat Sb'me or all of the 
four occupants survived the initial crash. Had the aircraft's last known position been 
correctly and expeditiously communicated to the proper authorities a rescue might 
have been effected. When South Bend, Indiana, approach control lost radar and radio 
communications with N2181L, a facility supervisor alerted the Indiana State Police to 
the possibility of a missing aircraft, rather than calling the Chicago Air Route 
Traffic Control Center (ARTCC) as he was required to do by Federal Aviation 
Administration (FAA) Handbook '1110.65B, dated January 1, 1980. 1/ 

About 3 hours after radar and radio communications were lost with N2181L, 
Chicago ARTCC was advised of the missing aircraft by the U.S. Air Force Search and 
Rescue Center at Scott Air Force Base, Illinois. The Chicago ARTCC contacted 
South Bend approach control to confirm that the aircraft was missing. Consequently, 
the Chicago ARTCC, which is responsible for issuing an alert notice for missing or 
overdue aircraft, was more than 3 hours late issuing an alert notice. 

About 45 minutes after N2181L was lost on radar, the Indiana State Police 
alerted the Michigan City Coast Guard facility. The U.S. Coast Guard (USCG) 
mission coordinator called South Bend approach control to determine the search 
location. The USCG mission coordinator was advised that the aircraft's last position 
was 3 to 5 miles west of the intersection of the 233° radial of the Keeler VOR and the 
2'11 ° radial of the South Bend VOR. The USCG mission coordinator was trained to 
plot latitudes and longitudes, and he did not have the aeronautical charts possessed by 
his FAA contact. The USCG search for the missing aircraft began in the wrong 
location because FAA tower personnel did not follow established notification 
procedures. However, based on the USCG mission coordinator's estimate of the 
accident site, the search area was moved to a new location, which was also too far 
west. 

!7 For more information read, ~e!cial Investigation Report: Search and Reseue 
Procedures and Arming of Emergency Locator Transmitter, Aircraft Accident Near 
Michigan City, Indiana, December 7, 1980." (NTSB-SIR-81-2.) 
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About 3 1/2 hours after loss of radar contact with N2181L, a policeman observed 
lights flashing off the beach near Michigana Shores. Based on this information, the search 
area was moved to still another site where floating fuel was found on the surface of Lake 
Michigan -- 4 hours after radar and radio communication with N2181L Wj!l.s lost. No 
survivors were found. 

The emergency locator transmitter (ELT) installed aboard N2181L did not activate 
when the aircraft hit the water, and consequently, no electronic signals were t~enerated to 
guide rescuers to the crash site. Examination of the wreckage revealed tlhat the ELT 
transmitter function switch was in the OFF position so the ELT cc1uld not be 
automatically activated under any circumstances. Because the ELT unit was recessed in 
the fuselage of N2181L and was inaccessible to the pilot, a remote swit<~h had been 
installed on the right side of the fuselage. The remote switch could be used for test 
purposes to turn the ELTon regardless of the position of the transmitter fun,~tion switch 
on the unit itself. This could have led the pilot to believe that the ELT was functioning 
properly when, in fact, the ELT was not activated. Because of this potential problem the 
manufacturer, Collins General Aviation Division, has drafted a Service Inform.ation Letter 
and updated the ELT owner's manual, Document 950012, to address this issue. 
Additionally, Beech Aircraft Company has provided a modification kit No. 101-3062-1 for 
all Beech aircraft with the CIR-11-2 ELT. When the kit is installed, a bracket will not 
allow the r~mote switching plugs to be inserted into the unit unless the ELT transmitter 
function switch is in the ARM position. 

As a result of lts special investigation of this accident, the National Tr~:tnsportation 
Safety .Board recommends that the Federal Aviation Administration: 

Take steps to make search and rescue operations less vulnerable to 
human error either by changes in terminal air traffic control accident 
notification procedures, or by changes in training, supervisi<l,n, or 
performance monitoring. (Class U, Priority Action (A-81-88) 

Require air traffic control facilities to maintain current area map:; that 
are standardized and coordinated with those used by local polict! and 
search and rescue authorities so that accurate search areas cnn be 
readily identified. (Class U, Priority Action) (A-81-89) 

. Issue an Airworthiness Directive to require that Beech kit 
No. 101-3062-1 be installed on all Beech aircraft which have the re~mote 
ELT switch installed. (Class U, Priority Action) (A-81-90) 

Issue a General Aviation Airworthiness Alert advising all owners of' ELT 
Model. CIR-11-2 that they should obtain an updated owner's manual, 
Document 950012, for use in the installation and operation of this unit. 
The changes in the manual should also be summarized in the 
Airworthiness Alert. (Class n, Priority Action) (A-81-91) 

DRIVER, Vice Chairman, and McADAMS, Member, concurred in these 
recommendations. KING, Chairman, and BURSLEY, Member, did not participat,e. 

' . 
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GOLDMAN, Member, concurred in Recommendations A-81-89 through 91, but 
disapproved Recommendation A-81-88 and filed the following comments: 

I do not believe Recommendation A-81-88 is justified, even though I agree with its 
general objective. We must always strive to minimize the opportunity for human error. 
Nevertheless, this special investigation was based on only one accident and did not include 
a thorough evaluation of the existing procedures, training, or supervision. Therefore, the 
"human error" identified in this accident may have been an isolated incident not justifying 
the breadth of the recommendation. 
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US Deportment 
of Transportation 

Federal Aviation 
Administration 

OCT~',1981 

The Honorable Jrunes B. King 
Chairman, National Transportation 

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

Dear l'1r. Olairman: 

.: );) lnjer~_:ndt:nce Ave S V'J 
\Vesh:n~:o" DC 2:.'59 ~ 

This is in response to NTSB Safety Reoa~ndation A-81-92 issued by the 
Board on August 26, 1981. This recorrnendation resulted from the Board's 
investigation of the crash of a LocY~eed JetStar model 1329 operating as a 
corporate flight for Texasgulf Aviation, Inc., near White Plains, New York, 
on February 11, 1981. While on an instnunent landing system (IL.S) approach 
to runway 16 at \~stchester County Airport, the aircraft crashed about 
6,000 feet from the approach end of runway 16 and about 2,300 feet to the 
right of the ILS centerline. The aircraft was about 360 feet below the 
glide slope when it first hit trees. The aircraft was destroyed, and the 
eight occupants were killed. 

The investigation revealed that the aircraft electrical system had been 
modified by incorporation of Federal Aviation Administration (FAA) Supple
mental Type Certificate (S'IC) No. SA 1596 CE on January 30, 1981. This 
modification consisted of wiring changes and replacement of the generator 
control units (GCU) with new, solid state units manufactured by Phoenix 
Aerospace, Inc., Phoenix, Arizona. 

A-81-92. Review the approval of Supplemental Type Certificate SA 1596 CE 
and the effect of the installation of the S'IC in Lockheed JetStar 
Model 1329 aircraft. 

FAA Comment. The FAA's Central Region Aircraft Certification Program 
Office has initiated a review of the S'IC and is communicating with several 
operators/installers as well as Colt Electronics, the S'IC holder in this 
case. Working with Colt Electronics personnel, a systsn fault analysis is 
being conducted. Service information is being obtained from those 
operators that have incorporated this STC into JetStar aircraft. 

In view of the complex nature of the generator control and ground fault 
isolation systems, we do not expect to conclude our review before 
November 15, 1981. Upon COill?letion, the Board will be informed of our 
findings. 

Sincerely, 

·/ /. J --- /(JF;-.. •t--·· 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED:August 26, 1981 

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

Honorable J. Lynn Helms 
Administrator 
Federal. Aviation Administration 
800IndependenceAvenue,s.w. 
Washington, D.C. 20591 

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

SAFETY RECOHHENDATION(S) 

A-81-92 

On February 11, 1981, a Lockheed JetStar Mode11~2~, oper:~tiJlC as ~ corporate 
flight for the Texasgulf AViation, Inc~, from Toronto, Canada, to" Westches~er County 
Airport crashed on an irustrument landing system ULS) approach to runway 16 at 
Westchester County Airport, near White Plains, New York. The aircraft crashed 
about 6,000 feet from the approach end of runway 16 and about 2,300 feet to the 
right of the ILS centerline. The aircraft was about 360 feet below the glide slope 
when it first hit trees. The aircraft was destroyed, and the eight occupants were 
killed. 

During the flight from Toronto to Westchester County, the fiightcrew reported 
that they had lost a navigational radi.o and that they had difficulty with the landing 
gear after takeoff. They did not report any other problems during the flight. 

During the investigation, the Safety Board learned that the aircraft electrical 
system had been modified by incorporation of Federal Aviation Administration 
Supplemental Type Certificate CSTC) No. SA 1596 CE on January 30, 1981. This 
modification corusisted of wiring changes and replacement of the generator control 
units (GCU) with new, solid state units manufactured by the Phoenix Aerospace, Inc., 
Phoenix, Arizona. 

Following installation of the STC by AiResearch Aviation, Inc., the aircraft was 
ground checked to verify operation of the electrical systems. The No. 4 generator 
system malfunctioned and was repaired. Test flights were performed on January 31, 
to check out the engines and the electrical systems operations. During those test 
flights, the No. 2 generator tripped in flight and was reset; shortly thereafter, Nos. 1, 
2, and 3 generators tripped and were reset; before the flight landed, all four 
generators tripped. AiResearch personnel found a problem in the aircraft wiring and 
repaired it. Another test flight was conducted and the No. 2 generator tripped; the 
generator was reset and operated satisfactorily for the rest of the flight. No 
maintenance was performed as a result of this malfunction. 

rl 'l ,, 
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On February 1, 1981, the aircraft was dispatched on a company flight to Chicago, 
illinois, during which the No. 2 generator tripped twice. On the return· flight at night 
from Chicago to Westchester County Airport, the Nos. 1, 2, and 3 generators tripped at 
the same time; they were reset but they tripped again about 10 minutes later. The crew 
reset Nos. 1 and 4 generators and they continued to operate for the rema.inder of the 
flight. Colt Electronics and Phoenix Air Space personnel inspected and repaired the 
system. A subsequent test flight was conducted and when the speed brakes wcere extended 
No. 2 generator dropped off the line. It was reset and operated normally. No 
maintenance was performed after this flight. 

On February 11, 1981, the morning of the accident, the aircraft was dispatched to 
Toronto, Canada. En route, the No. 2 generator tripped, was reset and tripped again. 
Later in the flight, all the generators tripped and were off for 9 minutes before they 
reset. The aircraft landed safely at Toronto and the copilot, who was a certificated 
mechanic, discussed the problem with the director of maintenance for Texasgulf. The 
Safety Board could not determine what, if any, maintenance was performed on the 
aircraft before the return flight to Westchester County. 

Our investigation indicated that both d.c. and a.c. electrical power were available 
for systems operation during the approach to Westchester County Airport do,wn to about 
1,000 feet m.s.l. and when the aircraft struck the ground. The Safety Board has not been 
able to determine the cause of the loss of the navigational radio. We also hBlVe not been 
able to determine whether there ·was an interruption in electrical power during the 
approach that was corrected by the crew before impact. 

A sister aircraft owned by Texasgulf was similarly modified and had similar 
problems. After the accident on February 11, 1981, the STC was removed from this 
aircraft and the wiring was restored to its original configuration. 

The Safety Board is aware that modifications similar to STC SA1596 CE were made 
to two other Lockheed Model 1329 aircraft using similar components. The c•perators of 
these aircraft reported that they had problems with the electrical systems similar to 
those described above. They have subsequently had the systems corrected and they are 
now working satisfactorily. 

In view of the problems associated with the installation of this STC in Nl>20S and its 
sister aircraft, and in view of the possibility that an electrical malfunction ma~r have been 
a causal factor in this accident, the National Transportation Safety Board recommends 
that the Federal Aviation Administration: 

Review the approval of Supplemental Type Certificate SA 1596 CE and 
the effect of the installation of the STC in Lockheed JetStar Model 1329 
aircraft. (Class U, Priority Action) (A -81-92) 

McADAMS, GOLDMAN, and BURSLEY, Members, concurred in 
recommendation. KING, Chairman, and DRIVER, Vice Chairman, did not partic!ipate. 

this 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

O:tober 19, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Olairman: 

OH1ce of the Admm1strator ROO Independence Ave . S W 
Was111ngton. DC 20591 

'!his is in response to NTSB Safety Recoomendation A-81-93 issued by the ~rd 
on August 26, 1981. This recomnendation resulted fran the Board's investiga
tion of an accident involving an Israel Aircraft Industries Model 1124 near 
Iowa City, Iowa, on September 2, 1980. While cruising at 35,000 feet, a cabin 
fire was experienced. ~st of the pilot's instruments failed; the pilot's 
instrument lights went out; the <n~puter for the left engine fuel control 
became inoperative; and control of several other systems was lost. Warning 
lights did not cane on, and no circuit breaker opened. The fire was extin
guished but reignited twice during the descent and landing. Because fuel 
could not be dl..mped, an overweight (21,000 pounds), night, emergency landing 
was ac<n~plished. Landing flaps and thrust reversing were unavailable, the 
antiskid was inoperative, and because heavy braking was used, the brake,s 
caught fire and subsequently failed. As a result, the aircraft overran· the 
runway and stopped beyond the end where the passengers and crew disembarked. 
The fire was extinguished and there were no injuries; however, the aircraft 
was substantially damaged. 

Investigation disclosed that a wire bundle located behind a coffeemaker chafed 
and shorted to the rear of the coffeemaker case. As a result, the bundle 
burned through and separated. The wire bundle contained ccmrunication and 
accessory distribution wiring to the cockpit from the remote-control circuit 
breaker panel located in the aft luggage CXI'Ipartment. '!he remote-control 
circuit breaker (100 arrp) used to protect the accessory and coomunications bus 
did not open. The remote-control circuit breaker is designed to provide 
protection through a thermal sensor which opens a 0.5-amp circuit breaker in 
the cockpit. Both the 0. 5-arrp circuit breaker and the remote-control circuit 
breaker were tested, and they functioned properly • 

. ·" r· 
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A-81-93. Evaluate the adequacy of the electrical system fault protection 
devices on Israel Aircraft Industries 1124 aircraft to ensure that the 
protective devices will minimize hazards to the aircraft when short circuits 
occur. 

FAA carment. '!he Federal Aviation Administration (FAA) ooncurs in this 
reCOJnm:ndation. A simulation test is underway to study the behavior of the 
circuitry associated with this incident. We anticipate finalization of test 
results t¥ January 15, 1982. Upon review of the simulator test results and 
study, the FAA will take further appropriate action. '!he Board will be 
informed of our findings. 

Sincerely, 

-?ft-~-.---
J. Lynn Helms 
Administrator 

( ·. '' 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 

ISSUED: August 26, 1981 

Federal Aviation Administration 
Washington, D. c. 20591 

SAFETY RECOMMENDATION(S) 

A-81-93 

------------~-----~--------------------~-

On September 2, 1980, an Isr•el Aircraft Industries Mode11124 experienced a 
cabin fire while cruising at 35,000 feet near Iowa City, Iowa. Most of the pilot's 
instruments failed; the pilot's instrument lights went out; the computer for the left 
engine fuel control became inoperative; and control of several other systems was 
lost. Warning lights did not come on, and no circuit breaker opened. The fire was 
extinguished but reignited twice during the descent and landing. Because fuel could 
not be dumped, an overweight (21,000 pounds) night, emergency landing was 
accomplished. Landing flaps and thrust reversing were unavailable, the antiskid was 
inoperative, and because heavy braking was used, the brakes caught fire and 
subsequently failed. As a result, the aircraft overran the runway and stopped beyond 
the end where the passengers and crew disembarked. The fire department 
extinguished the fire. There were no injuries; however, the aircraft was substantially 
damaged. 

The Safety Board's inv•stigation disclosed that a wire bundle located behind a 
coffeemaker chafed and shorted to the rear of the coffeemaker container case. As a 
result, the bundle burned through and separated. The wire bundle contained 
communication and accessory distribution wiring to the cockpit from the 
remote-control circuit breaker panel located in the aft luggage compartment. The 
remote-control circuit breaker (100 amp) used to protect the accessory and 
communications bus did not open. The remote-control circuit breaker is designed to 
provide protection through a thermal sensor which opens a 0.5-amp circuit breaker in 
the cockpit. Both the 0.5-amp circuit breaker and the remote-control circuit 
breaker were tested, and they functioned properly. 

On September 3, 1980, the manufacturer took action to reroute the wire ~undle 
so that it could not contact the coffeemaker. The Federal Aviation Administration 
subsequently issued Airworthiness Directive (AD) 80-19-15 to remove the potential 
of chafing. However, the AD did not require any modification of the circuit 
protection. 
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As required in 14 CPR 25.1357, Circuit Protective Devices, automatic protective 
devices must be used to minimize distress to the electrical system and hazard to the 
airplane in the event of wiring faults or serious malfunction of the system or connected 
equipment. With regard to this incident, the Safety Board believes that the aircraft's 
automatic electrical circuit protection should have prevented the overheating and fire 
that destroyed important electrical wiring. Further, we believe that the provisions of 
14 CPR 25.1357 were not satisfied in that the installed automatic protecti()n device did 
not open the circuits it was designed to protect. 

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

Evaluate the adequacy of the electrical system fault protection devices 
on Israel Aircraft Industries 1124 aircraft to ensure that the protective 
devices wlll minimize hazards to the aircraft when short circuits occur. 
(Class U, Priority Action) (A-81-93) 

KING, Chairman, McADAMS, and GOLDMAN, Members, concur·red in this 
recommendation. DRIVER, Vice Chairman, and BURSLEY, Member, did not ~~articipate. 
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National Transportation Safety Board 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

Washington, D.C. 20594 

December 10, 1981 

~---

····- .. AB-1-- --~ ·· 
l 

- -. . .. -- ---- ._ ... -- .. ),4---· .... i 

~:-~.:.:···.:-~·::··-~·:_·:··_: _··:::::.-~:.:·:·~·-::···--··::----:·--:.·:--::-;;:J 
Thank you for your letter of November 10, 1981, responding to National 

Transportation Safety Board Safety Recornm~ndations A-81-94 and -95 issued 
August 31, 1981. These recommendations stemmed from our investigation of several 
weather-related accidents in which the weather briefing provided to the pilot by 
the Flight Service Station (FSS) specialist was not in accordance with the Flight 
Services Handbook. The noncompliance with procedures in the Handbook resulted in 
the omission of critical weather information during the briefing. 

A-81-94. We are informed that the FSS Modernization Plan will provide position 
recording for each operational position at the 61 automated FSS's and that adequate 
records retention requirements already exist. The status of this recommendation 
is classified "Closed--Acceptable Action." 

A-81-95. We are pleased to note that the FAA is developing a more comprehensive 
quality control proqram to ensure that FSS personnel who provide weather briefings 
comply with published procedures. The status of this recommendation is also 
classified "Closed--Acceptable Action." 

Sincerely yours, 

{
1 •. ) (: 
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US. Deportment 
of Transportation 

Federal Aviation 
Administration 

NOV 101981 
The Honorable James B. King 
Chainnan, National Transr:ortation 

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

Dear Mr. O"lainnan: 

Ott,ce ot the Adm.n1strator f :JO tno~penden:e Ave S W 
\Vash1ngton. 0 C 2U591 

This is in resr:onse to NTSB Safety Recommendations A-81-94 and A-81-95 issued 
by the Board on August 31, 1981. These recommendations resulted from the 
Board's investigation of several weather-related accidents in which tl1e Board 
contends that the weather briefing provided to the pilot by the flight service 
station (FSS) specialist was not performed i.• accordance with the Flight 
Services Handbook. Noncompliance with the procedures in the Handtook resulted 
in the omission of critical weather information during the briefing. 

A-81-94. Audio-record all weather briefings provided by FSS personnel and 
retain such records for a reasonable period of time. 

FAA Comment. The Federal Aviation Administration (FAA) concurs in tl1is 
recommendation. The FSS ~bdernization Plan will provide r:osition recording 
for each operational r:osition at the 61 automated FSS's. It is neither cost 
beneficial nor feasible to provide audio recorders at existing FSS's because 
of the short duration anticipated until the aut~Mted FSS's are operational. 
Adequate records retention requirements already exist and, accordingly, there 
is no need for additional action in this regard. The FAA considers action 
caq?leted on Safety Reoanmendation A-81-94. 

A-81-95. Take steps to ensure that all FSS personnel who provide weather 
briefings comply with the weather briefing procedures published in Flight 
Services Handbook 7110.10. 

FAA Canment. 'Ihe FAA concurs in this recommendation. A pilot weather 
briefing evaluation program was initiated earlier this year and has been 
successful in identifying discrepancies such as those noted in the text of 
this recanmendation. Development of a more conprehensive quality control 
program has been initiated by FAA headquarters and will require more 
accountability for positive followup corrective action at the facility and 
regional air traffic division level. we believe this program is fully 
resr:onsive to this recommendation and, accordingly, the FAA considers action 
completed on Safety Reco1nmendation A-81-95. 

Sincerely, 

,)I~ 
,I . Lynn Helms 
Administrator 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: August 31, 1981 

Forwarded to: 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
8001ndependenceAvenue,s.w. 
Washington, D.C. 20591 

SAFETY RECOHHENDATION(S) 

A-81-94 and -95 

-----------------------------------------
About 1830 e~.t. on January 30, 1980' a Rqc)(w,ell Aer~ Commander 690A, 

XB-AEA, crashed 9 miles lOUth of the wm Ropra Airport, Oklahoma City, 
Oklahoma. The aircraft was en route from Dallas, Texas, to Oklahoma City, 
Oklahoma, on an instrument tught rules QPR) flight plan. At 1338 c.s.t., a epecialist 
at the Fort Worth Flight Service Station (FSS) Port Worth, Texas, briefed the pilot. 
Subsequent investigation by the Safety Board revealed that the weather briefing the 
pilot received was not performed in accordance with Plight Services Handbook 
7110.10. During the briefing, the epecialist did not inform the pilot of a National 
Weather Service (NWS) forecast for significant icing in Oklahoma. 

On February 12, 1980, Beech Baron N1ZW crashed about 1905 e.s.t. while 
attempting an instrument landing system (ILS) approach to runway 23 at Saranac 
Lake, New York. The aircraft was on an IPR flight plan from Teterboro, New Jersey, 
to Saranac Lake, New York. About 1531 e.s.t., the pilot of N1ZW called a specialist 
at the Teterboro PSS and requested a weather briefing. Investigation by the Safety 
Board revealed that the weather briefing provided· to the pilot by the specialist was 
not performed in accordance with the Plight Services Handbook. During the weather 
briefing, the pilot did not receive NWS forecasts for occasional moderate turbulence 
and light to occasionally moderate icing that were pertinent to the route of flight of 
N1ZW • 

In addition to the two accidents cited a~ve, the Safety Board has investigated 
four other accidents in 1980 !/in whieh the weather briefing provided to the pilot by 
the FSS specialist was not performed in accordance with the Plight Services 
Handbook. Again, noncompliance with the procedures in the Handbook resulted in the 
omission of critical weather information during the briefing. Since the safety of 

!7 Beech Aircraft Bonanza (BB-35), N621T, February 14, 1980, Barksdale, Texas
Port Worth, Texas FSS. Cessna Aircraft (C-172), N3912F, May 10, 1980, Napanee, 
Indiana - South Bend, Indiana FSS. Grumman American (AA5B), N28252, October 16, 
1980, Madill, Oklahoma - Oklahoma City, Oklahoma PSS. Beech Aircraft Baron 
(BE-55), N171W, October 29, 1980, Canisteo, New York- Buffalo, New York PSS. 

(·, , ·~ 
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night depends on the availability of eritical weather Information to the pilot, the Safety 
Board believes that the P AA m\lst take steps to ensure tbat PSS personnel comply with 
the weather briefing procedures in Plight Services Handbook '1110.10. !/ 

The P AA is responsible for monitoring the quality and content of weather briefings. 
One method, which is considered the most efficient, is the review of audio-recorded 
weather briefings at PSS's. However, only about 40 percent of the PSS's have this 
capability. The Safety Board believes that by expanding the audio-recording capability to 
all PSS's the monitoring process will be enhanced and consequently the quality and content 
of weather briefings provided by PSS personnel will be improved. 

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

Audio-record all weather briefings provided by PSS personnel and retain 
such records for a reasonable period of time. (Class D, Priority Action) 
(A-81-4) 

Take steps to ensure that all PSS personnel who provide weather 
briefings comply with the weather briefing procedures published in Plight 
Services Handbook '1110.10. (Class D, Priority Action) (A-81-95) 

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

~/ For more Information read "~;rial lnvesti~tion · Repgrt: Flight Service Station 
Weather Briefing Inadequacies." (NB-SIR-81-3~ . 
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US Department 
of Transportatton 

Federal Aviation 
Administration 

OCT 281881 

'llie Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, S1v. 
Washington, D.C. 20594 

D:ar Mr. Olairman: 

: ')l) lr· ;,pencerKt- /-.1.~ S W 
\\'c:sr-:·:~to~. DC .. ::~·~::., 

This is in response to NTSB Safety Reoanmendation A-81-96 issued by the Board 
on September 10, 1981. This recommendation resulted from the Board's inves
tigation of an aircraft accident caused by a slo..vly collapsed nose landing 
gear on a Piper PA-32R, N2252Q, during rollout after a normal landing. 'Ih is 
accident occurred at Raeford, North Carolina, on September 3, 1980. 'Ihe 
pilot stated that just before touchdown he saw three green landing gear liqht 
indications. 

Examination of the nose landing gear asser.~ly revealed that ~1e nose landing 
gear da..vnlock retaining screw, P/N 410011, was loose, worn, and bent. 'Ihe 
retaining nut, P/N 404887, had backed off but was still on ~1e threads. TI1is 
looseness in the retaining nut allowed the eccentric bushing, P/N 35662-02, 
to rotate and slide. 'Ihis would randomly result in misalignment of the oose 
gear do.mlock, P/N 38078-02, and the do.mlock bearing (fixed). Although the 
microswitch could engage and illuminate the green nose gear landing light on 
the instnnnent panel, the mechanical cbwnlock \·.ould not necessarily be 
positively engaged. 

On April 10, 1981, a Federal Aviation A&ninistration (FAA) Systems Analysis 
and Sumr1ary Report was issued which pointed out that a review of Service 
Difficulty Reports indicated an upward trend in nose landing gear downlock 
failures in PA-32R aircraft. There were 18 reports over a 4-year period 
ending Harch 5, 1981. Nine of these reports were received during the period 
April 21, 1980, through March 5, 1981. 

In addition, a review of FAA accident/incident reports sho..vs that there 
have been nine incidents in which the nose landing gear has collapsed due 
to a failure of e1e nose landing gear downlock, P/N 38078-02. One incident 
occurred in 1978, six occurred in 1980, and two occurred in 1981. 'll1e cutoff 
date for these data w.:ts March 13, 1981. 

[
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A-81-96. Issue an Airworthiness Directive making the prov1s1ons of Piper 
Aircraft Corporation Service Bulletin No. 720 mandatory for all P.l\-·32R series 
aircraft. 

FAA Canrnent. 'Ihe FAA concurs in this recon11.rendation. Prior to issuance of 
Safety Recomrrendation A-81-96, the Board had been informally advised that 
Piper's corrective action v.ould be published as Service Bulletin No. 720. 
Hooever, in subsequent action, on October 2, 1981, the service publication 
was reidentified and will be published as Service Letter No. 927. 

An airworthiness directive (AD) is currently in preparation and will be 
published to coincide with publication of Piper Service Letter No. 927 and 
the availability of the associated Service Kit, Piper part number 764-l35V. 
Piper states that the publication and parts availability began during the 
week of October 12, 1981. 

The AD will be published under D::x::ket NLUnber 81-So-57, and a copy will be 
forwarded to the Safety Board when published. With issuance of the AD, the 
FAA considers action completed on Safety Recommendation A-81-96. 

Sincerely, 

/(u .... ~ 
J . Lynn He lrns 
Administrator 

J I ~ ' rl . 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: September 10, 1981 

SAFETY RECOMMENDATION(S) 

A-81-96 

On September.3, 1980:, ~he nOse lantfltlg :~-~ o,n a ~!~ PA-32R, N2252Q, 
slowly collapsed dur1ng ronout after a normal Iarfding at Ra:etord, North Carolina. 
The pilot stated that just before touchdown he saw three green landing gear light 
indications. 

Examination of the nose landing gear assembly revealed that the nose landing 
gear downlock retaining screw, PIN 410011, was lOose, worn, and bent. The retaining 
nut, P/N 404887, had backed off but was stW on the threads. This looseness in the 
retaining nut allowed the eccentric bushing;P/N 35662-02, to rotate and slide. This 
would randomly result in misalignment of the nose gear downlock, P/N 38078-02, and 
the downlock bearing (fixed). Although the mfcroswitch could engage and illuminate 
the green nose gear landing light on the instrument panel, the mechanical downlock 
would not necessarily be positively engaged. 

The aircraft records indicated the last annual iQSpection was accomplished in 
November 1979 (total aircraft time was 1550.0 hours). The last tOO-hour inspection 
was accomplished on February 23, 1980 (total aircraft time was 1650.0 hours). The 
total time on the aircraft at the time of the incident was 1,673.84 hours. 

On April 10, 1981, a Federal Aviation Administration (FAA) Systems Analysis 
and Summary Report was issued which pointed out that a review of Service Difficulty 
Reports indicated an upward trend in nose landing gear downlock failures in PA-32R 
aircraft. There were 18 reports over a 4-year period ending March 5, 1981. Nine of 
these reports were received during the period April 21, 1980, through March 5, 1981. 

In addition, a review of FAA accident/incident reports shows that there have 
been nine incidents in which the nose landing gear. has oollapsed due to a failure of 
the nose landing gear downlock, P/N 38078-02. One incident occurred in 1978, six 
occulTed in 1980, and two occurred in 1981. The cutoff date for these data was 
March 13, 1981. 
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Examination of the Safety Board's briefs of accidents involving Piper PA-32 aircraft 
where landing gear was a cause/factor (1975-1979) shows no incidents or accidents 
resulting from failure of the nose landing gear downlock assembly. 

The Safety Board is aware that the FAA is currently evaluating a draft of Piper 
Aircraft Corporation's Service Bulletin No. 720. This draft would announce the 
availability of a Nose Landing Gear Modification Kit, P/N 764-135V, that when installed 
will maintain the designed structural integrity and proper function of the nose landing 
gear downlock system. Compliance with this modification is proposed a.t the next 
regularly scheduled inspection event but not to exceed the next 100 hours c1f operation 
after the' bulletin is issued 

Since the unsafe conditions found on the incident aircraft might be presEmt on other 
PA-32R aircraft, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Issue an Airworthiness Directive making the provisions of Piper Ai1~craft 
Corporation Service Bulletin No. 720 mandatory for all PA-32R series 
aircraft. (Cla&S D, Priority Action) (A-81-96) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 

.. 
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US Department 
of Transportation 

Federal Aviation 
Administration 

December 1, 1981 

'Itle Honorable James B. King 
Chairman, National Trans!X)rtation 

Safety Board 
BOO Independence Avenue, sw. 
Washington, D.C. 20594 

Dear Mr. Cl1airman: 

! • ll! lndepenot>nce Ave S W 
Washongton 0 C 20!>9 t 

This is in response to NTSB Safety Hecammendations A-81-97 and A-81-98 issued 
by the Board on September 4, 1981. 'lhese recammendations resulted from the 
Board's investigation of an incident involving Eastern Airlines Flight 60 from 
New Orleans, Louisiana, to John F. Kennedy (JFK) International Airport, New 
York, on April 8, 1981. '!he Boeing 727 made an emergency, gear-retracted 
landing on runway 22R at JFK Airport, followed by an emergency evacuation of 
the aircraft. All 67 passengers and 6 crewmembers were evacuated without 
injury. 

The landing gear lever was placed in the down position, but the green light 
indicating that the left landing gear was "down and locked" did not 
illuminate. 'Itle flightcrew tested the light and visually checked the landing 
gear "down-and-locked" position indicators through the appropriate viewing 
ports. The main landing gear position indicators can only be seen through the 
viewing !X)rts located in the cabin floor of the accident aircraft near the 
rear wing spar between rows 21 and 22. The tire and the rim are partially 
visible through the !X)rt when the gear is retracted. 

• The flightcrew recycled the landing gear and atterrpted to manually extend the 
gear. However, they relied on cockpit indications from the gear indicator 
lights aoo the landing gear warning horn. Finally, based on the cockpit 
indications, the captain concluded that the left gear was not "down and 
locked," and he decided to land with the gear retracted. 

The Safety Board believes that the flightcrew's lack of familiarity with the 
operation of the landing gear and its electrical and mechanical position 
indicating systen and the insufficient information provided in the flight 
manual led the crew to rely on !X)tentially erroneous cockpit cues. 

A-81-97. Require the revision of air carrier operator flight manuals for the 
Boe1ng 727, as needed, to illustrate the location of the landing gear position 
indicator viewing ports in the passenger cabin, and to provide a pictorial 
presentation of the <Jt?ar in the fully retracted position and tlw indicator in 
<md out of t.he "c.loNn-and-locked" posit. ion when viewed t11rough tl1e port. 
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A-81-98. Require the rev1s1on of the abnormal procedures section of 
Boeing 727 air carrier operator flight manuals, as needed, regarding the 
landing gear W1Safe indication, to include additional information relevant to 
the gear position indicator lights and the landing gear warning horn system, 
and the fact that they are not independent and are not redundant landing gear 
position indicating systens. 

FAA Comment. The Federal Aviation Adninistration (FAA) concurs in tl1e intent 
of these reconurendations. He have recently contacted Boeing flightcrew 
training officials and the following information was forthcomin<:J from our 
discussions. Boeing is presently conpleting a block revision of B-727 
Operations Manuals. Included in tl1is revision will be crew instructions and 
illustrations concerning use of landing gear position indicator viewing ports 
sho.Ying at least "locked" and "unlocked" indications. Also included in the 
block revision will be the training material relative to the abnonnal 
procedures section of Boeing 727 air carrier operator flight manuals. After 
printin<;J, these revisions will and be sent to all known operators of the 
B-727. Shipnent was originally expected about mid-Decenber. However, Boeing 
recently informed us that the shipping schedule has been revised and we now 
expect shipnent during January 1982. There are t~ classes of ~rations 
fv1anuals, one "customized" and kept up-to-date under contract, the other an 
"Infonnation" manual for those operators not holding contracts. Botl1 manuals 
will be revised slinultaneously. 

We will notify all Principal ~rating Inspectors (POI) of fleets utilizing 
B-727 aircraft about this forthcoming revision. 'Ihe POI's will alert the 
operators to the publication of this revision, and appropriate measures will 
be taken to insure that training materials are incorporated in future 
flightcrew training progrillns. 

Sincerely, 

-7'~ 
J. Lynn Helms 
Administrator 

.. 
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NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 2.0591 · 

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

ISSUED: September 4, 1981 
CORRECTED COPY 

SAFETY RECOMMENDATION{S) 

A-81-97 and -98 

About 2003 e.s.t. on AprU 8, 1981, Ea$tern Airlines fli"'t 6() from New Orleans, 
Louisiana, to New York made an emergeilC!y, gear-retraC!ted'landlhg on runway 22R 
at John F. Kennedy (JFK) International Airport, JamaiC!a, New York. The landing of 
the Boeing 727 was followed by an emergene!y evacuation of the aircraft. All 67 
passengers and 6 crewmembers were evacuated without injury.!/ 

The fiightcrew, ln preparation for landing, plae!ed the landing gear lever into 
the down position but the green light indicating thflt the lefot landi •. gear was "down 
and locked'' did not illuminate. The filghte!rew, following the proe!edure prescribed in 
the Eastern flight manual. fer a "LANDING GEAR UNSAFE CONDITION," tested the 
light, retarded one of the throttles to idle to sound the landing gear horn, and visually 
checked the landing gear "down-and-locked" position indicators through the 
appropriate viewing ports. 

The main landing gear position hldteatf.)rs C8J'l only b! seen through the ·viewing 
ports loe!ated in the cabin floor of the aeclderit~:airoratt near the rear wing spar 
between rows 21 and 22. The flight engin,er reportedly had some difficulty in 
loe!atlng the viewing ports and in removing the C!arpet whie!h covered the ports. He 
said that when he looked through the ports," the right gear position indicator showed a 
gear "down-and-locked" position but the left gear position indicator was not visible 
and he saw--"nothing but metal." The tire and the rim are partially visible through 
the port when the gear is retracted. 

The flighte!rew recycled the landing gear and attempted to manually extend the 
gear. However, they did not attempt again to visually verify the landing gear 
position as specified in the Eastern Flight Manual under the "MANUAL GEAR 
EXTENSION" procedure after additional attempts were made to hydraulically and 
manually extend the left main landing gear. The fllghtcrew relied solely on cockpit 
indications from the gear indicator lights and the landing gear warning horn. Finally, 
based on the cockpit indications, the captain concluded that the left gear was not 
"down and locked," and he decided to land with the gear retraC!ted. 

tl For more detailed information, read Aircraft Incident Report-"Eastern Airlines 
Boeing 121-25, N8140N, John F. Kennedy International Airport, JamaiC!a, N..ew York, 
AprU 8, 1981" (NTSB-AAR-81-14). 
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Subsequent operational tes~ of·th~ left landirig gear, revealed·no mechanical failures 
which would have precluded .·its proper operation. However, the left gear 
"down-and-locked" indicator microswitch was found to be defective because of an 
abnormally high internal resistance. Since the microswitch was common to both the 
landing gear indicator system and the landing gear warning horn system, a failure of the 
microswitch in an essentially open position would not have illuminated the indicator light 
and would have sounded the warning horn when a throttle was retarded to the idle 
position. Thus, a "LANDING GEAR UNSAFE CONDITION" was indicated e"•en though the 
landing gear may have been "down and locked." Therefore, the prescribed visual check 
was the only redundancy for determining the position of the landing gear. 

The Safety Board believes that the fiightcrew's lack of familiarity with the 
operation of the landing gear and its electrical and mechanical position indicating system 
and the insufficient information provided in the flight manual led the crew to rely on 
potentially erroneous coekpit cues. If additional information had been pr·ovided to the 
crew on the operation of the electrical indicating system, they might n4>t have relied 
solely on the cockpit indicators and might have realized the critical need for visual 
verification of landing gear status after resorting to the manual gear extension 
procedures. 

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

Require the revision of air (!arrier operator night manuals for the Boeing 
727, as needed, to illustrate the location of the landing gear position 
indicator viewing ports in the passenger cabin, and to provide a pictorial 
presentation of the gear in the fully retracted position and the indicator 
in and out of the "down-and-locked". position when viewed through the 
port. (Class U, Priority Action) (A-81..;97) 

Require the revision of the abnormal procedures section of B()etng 727 
air carrier operator fiight manuals, as needed, regarding the landinc gear 
unsafe indication, to include additional information relevant to the gear 
position indicator lights and the landing gear warnin1 horn system, and 
the fact that they are not independent and are not redundant landinr; 
gear position indicating systems. (Class U, Priority Action) (A-11-98) 

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

• c~o / 
/ 
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U.S Department 
of Transportation 

Federal Aviation 
Administration 

November 20, 1981 

The Honorable J~s B. King 
Chairman, National Transportation 

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

Dear Mr. Olairman: 

Oll,ce ol !he Adm1n1strator f'JO lndep.o:ndence Ave .. S W 
Wash,ngton. 0 C 2l:591 

This is in response to Ifr.SB Safety Recommendations A-81-99 and A-81-100 issued 
by the Board on September 4, 1981. These recommendations resulted fDDm the 
Board's investigation of an incident involving Ransome Airlines Flight 944, a 
Nord 262, on Decenber 3, 1980. The flight experienced rapid deconpression at 
8,000 feet rn.s.l. when the main cabin door opened in flight, resultin<J in an 
emergency landing at Groton, Connecticut. 

Investigation of this incident revealed that the door had not been properly 
closed and locked. TI1e aircraft departed Pt-ovidence, Rhod8 Island, on a 
scheduled passenger flight to Newark, New Jersey. 1vhen the flight was climbing 
through about 6,000 feet m.s.l. with tlie cabin altitude selected at sea level, 
the flight attendant, after being unable to see the latching fingers within the 
main cabin door through the viewing windows, notified the captain that they did 
not appear normal. Although the flight continued to climb to a higher alti
tude, the crew did not attempt to verify the condition of the main cabin door. 
Shortly thereafter, as the flight attendant entered the aft galley, the main 
cabin door opened outward resulting in a rapid decompression of the cabin. One 
passenger received minor injuries as a result • 

Examination of the aircraft disclosed that ten ceiling panels were pulled loose 
and four wall panels were distorted inward. The interior of the cabin was 
strewn with insulation and soundproofing material. The entrance door to the 
cockpit had separated from its attachment points and was lodged in the forward 
cabin aisle. Although the aircraft operator's flight manual does not 
specifically address procedures to be follONed if a .[X)tential leak exists in 
the pressurized cabin, safe operating practices dictate that the cabin pressure 
be decreased immediately to reduce the forces tl1at could cause a leak and 
deoa~ression. The continuation of the cllinb with the cabin pressurized and 
with the cabin altitude selected at sea level further aggravated an unsafe 
situation. 

A-81-99. Review the flight operations 1nanuals and flight attendant's manual of 
all commuter airlines operating Nord 262 aircraft to insure that they include 
appropriate infonnation regarding procedures to be followed when a potential 
leak is identified in pressurized cabins • 

•• 
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FA~ Camnent. The Federal Aviation Administration (FAA) concurs in the intent 
of this reoamnendation. we are in the process of publishing an air carrier 
operations bulletin requiring our principal operations inspectors to ensure 
that the basic provisions of this recommendation are satisfied. 'll1is bulletin 
will require that COffil11.lter airlines operating Nord 262 aircraft, and all air 
taxi operators usiny pressurized aircraft, have adequate procedun=s to cope 
with any identified J?Otential leak in pressurized cabins. Estimated issuance 
date for this operations bulletin is Novenber 1981, and the Board will be 
provided a copy of this document when published. With issuance of the air 
carrier Oi~rations bulletin, the FAA considers action OJlnpleted on Safety 
Recomcendation A-81-99. 

A-81-100. Require on Nord 262 aircraft that the rerkings on the main cabin 
doors, viewing windo.v centering lines, red door lock safety latch,, and latch 
lock tab conform to those described in the flight attendant • s manual. 

FAA Canment. The FAA has oorrpleted its review of the reintenance aspects 
related to the Nord 262 markings of door safety latch rrechanisms. Olr 
evaluation of troubleshooting procedures relative to the Ransome PJrlines 
Haintenance Log, revealed that the faulty indicator, which evidently led to 
inadvertent depressurization, may have been adjusted in lieu of the 
corresponding locking spade. 

We are currently preparing corrective maintenance procedures which we believe 
are ade-juate to preclude recurrence of the Nord 262 incident. 'Ibe Board will 
be provided a copy of these revised procedures ~1en available and, with 
issuance, the FAA considers action co.rpleted on Safety Recommendation A-81-100. 

Sincerely, 

~..e.._----
J. Lynn Helms 
Administrator 

" 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 

ISSUED: September 4, 1981 

Federal Aviation Administration 
Wuhincton, D.C. 20591 

SAFETY RECOHHENDATION(S) 

A -81-99 and -100 

-----------------------------------------
On December 3, 1980, Banso.me Air1fnes FJight ~.-., a Not<J 282, experi~ed a 

rapid decompression at 8,000 feet m.s.l. when the niaiJi cabin doOr Opened in fiight. 
As a result, one passenger sustained minor injuries. The fiight made an emergency 
landing at Groton, Connecticut, without further incident. The National 
Transportation Safety Board's investigation of this incident revealed that the door 
had not been properly closed and looked. 

The aircraft departed Providence, Rhode IsJ&nd, on a seheduled passenger fiight 
to Newark, New Jersey. When the fiight was climblrj tbroup about 6,000 feet m.sJ. 
with the cabin altitude selected at lea level, the night attendant, after being unable 
to see the Jatching fingers within the main cabin door tbrQUCh the viewing windows, 
notified the captain that they did not appear normal. The fiight attendant's training 
manual referenees eenterillJ tines painted on the viewing windows of the cabin door 
which enables the fiight attendant to observe the oorreet latching finger engqement, 
a red door lock safety latch, and the associated red look tab. However, on this 
aircraft, there were 110 centering tines on the viewing windows, and the door lock !'·. 

safety Jatch and the assoeiated lock tab were not painted red. 

The fiight attendant asked the captain If s~e shf)uld "JIKie" the door handle; the 
captain told her to leave It alone. AltholJib the flight continued to climb to a higher 
altitude, the crew did not attempt to verify the condition of the main cabin door. 
Shortly thereafter, as the fiight attendant entered the aft galley, the main cabin door 
opened outward resulting in a rapid decompression of the cabin. One passenger 
received minor injuries as a result. 

Examination of the aircraft disclosed that ten eelUng panels were pulled loose 
and four wall panels were distorted inward. The interior of the cabin was strewn with 
insulation and soundproofing material. The entrance door to the cockpit . had 
separated from its attachment points and was lodged in the forward cabin aisle. 

• 05;; i 
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The upper and lower door sections oft~ maln cabin door were removed from the 
aircraft and tested for proper loeldng. The door handle was C!losed Slowly and the door 
microswitch for the annunciation warning light tripped to the closed position. The 
latching fingers were then visible through the viewing windows. The door· handle was 
rotated an additional 25° before the lock safety latch positively engaged. 

The aircraft maintenance log for November 11, 1980, stated "Passenger entrance 
door switch for annunciator warning light is sticking, indicates door is locked when open." 
The corrective action indicated in the log was, "could not duplicate, test ok." On 
November 28, 1980, it was reported in the maintenance log that, "the left spade indicates 
lower than the right one when the door is closed and locked." The corrective action 
indicated was, "adjusted spade indicator." The Safety Board believes that the 
maintenance action, which involved bending of the latching fingers,, taken on 
November 28, 1980, to correct the problem only changed the indication of the latching 
fingers and did not ensure their proper engagement. 

Although the aircraft operator's fiight manual does not specifically address 
procedures to be followed if a potential leak exists in the pressurized cabin, safe 
operating practices dictate that the cabin pressure be decreased immediately to reduce 
the forces that could cause a leak and decompression. The continuation of the climb with 
the cabin pressurized and with the cabin altitude selected at sea level further aggravated 
an unsafe situation. 

In view of the potential catastr~c situation created by infiight opening of doors 
on pressurized cabins--ejection of crewmembeis Ql' ·passengers, InJury to passenc~ 
during the decompression, and possible structural damage with attendant adverse effects 
on airplane controllability, the Safety Board recommends that the Federal Aviation 
Administration: · 

Review the fiight operations manuals and ~t att~t's manual of all 
commuter airlines operatinr Nord 212 a&cratt ·to insure that they 
include appropriate information reprdinc procedures to be followed 
when a potential leak is identified in pressurized cabins. (CJass n, 
Priority Action) (A-81-99) 

Require on Nord 262 aircraft that the marldnp on the main cabin doors, 
viewing window centering lines, red door lock safety latch, and latch 

. lock tab conform to those described in the fiipt attendant's manual. 
(Class n, Priority Action) (A-81-100) 

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

• 054 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr • Helms: 

National Tranaportatlon Safety Board 
Washington, D.C. 20694 

November 13, 1981 

Thank you for your letter of October 27, 1981, responding to=NationttT~aas~< 
portation Safety Board Safety Recommendations A-81-101 and -102 issued Se~ember~3, 
1981. These recommendations stemmed from our investigation of an accide~involv
ing a Robinson R-22 helicopter at Granby, Connecticut, on September 1, 1981. 
Fatigue failure in the root area of one of the main rotor blades resulted in its 
separation in flight. 

In Safety Recommendation A-81-101 we recommended that the Federal Aviation 
Administration (FAA) issue an immediate Airworthiness Directive (AD) to establish 
a retirement time on the Robinson R-22 main rotor blades based on the service time 
of the failed blade. The issuance of AD 81-19-03 by priority mail on September 4, 
1981, fully satisfies this recommendation which is classified "Closed--Acceptable 
Action." 

In Safety Recommendation A-81-102 we asked the FAA to develop and implement 
an inspection technique for the main rotor blades to detect progressive fatigue in 
the area of the rib root fitting. we are informed that the root fitting will be 
redesigned and fatigue tested prior to the establishment of a new life limit for 
the redesigned blade. This recommendation is classified in a "Closed--Acceptable 
Alternate Action" status. 

Sincerely yours, 



US Deportment 
of Transportation 

Federal Aviation 
Administration 

OCT 2? 1981 

'Ihe Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

! 'JO lnllependt?nct! A,e. S W 
~Va~.~~n9ton. DC 2~::-:.91 

'Ibis is in response to NTSB Safety Recorrrnendations A-81-101 and A-81-102 
issued by the Board on September 3, 1981. 'lliese· reool1'11rendations resulted 
from the Board's investigation of the crash of a Robinson R-22 helicopter, 
N9065D, at Granby, Connecticut, on September 1, 1981. Investigation of 
the accident has revealed that one of the main rotor blades separated in 
flight. Preliminary metallurgical exarnination revealed a fatigue failure 
in the root area of the blade where ~~e blade spar attaches to the root 
rib fitting. 'llie fatigue failure had progressed across 70 percent of the 
blade's cross-section. 'llie root area of the spar and fitting are 
completely enclosed by the external blade skin and cannot be inspected 
visually. Service time on the failed main blade, PNA016-l, was about 
690 hours. 

A-81-101. Issue an tmmediate Airworthiness Directive to establish a 
retire- rnent time on the Robinson R-22 main rotor blades based on the 
service time of the failed blade. 

FAA Carment. '!he Federal Aviation Administration (FAA) concurs in this 
reconm:ndation. Airworthiness Directive (AD) 81-19-03 was issued by 
priority mail on September 4, 1981, establishing a retirement time of 
300 hours total time in service for Robinson R-22 main rotor blades. A 
copy of this AD is enclosed, and we consider action conpleted on Safety 
Recommendation A-81-101. 

A-81-102. Develop and implement an inspection technique for tl1e 1nain 
rotor blades to detect progressive fatigue in the area of the rib root 
fitting. 
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F!..J\ Cm1r11ent. 'Ihe FAA and manufacturers have concluded that there is no 
reliable inspection technique that will adequately determine whether 
cracks have developed in the main rotor blade root fitting. As a result, 
the root fitting is undergoing redesign and will be fatigue tested prior 
to establishment of a new life limit for the redesigned blade. We 
consider action cornpleted on Safety Recorrurendation A-81-102. 

Enclosure 

,. 

Sincerely, 

J. Lynn BeliTS 
Administrator 

r· ,· .· 
' I ' 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 

ISSUED: SEP 3 1981 

Federal Aviation Administration 
Washington, D.C. 20591 

SAFETY RECOMMENDATION(S) 

A-81-101 and -102 

-----------------------------------------
On September 1, 1981, a Robinson R-22 helicopter, N9065D, crashed and burned 

in a wooded area of Granby, Connecticut; the pilot and paSsenger were killed. The 
Safety Board's on-going investigation of the accident has revealed that one of the 
main rotor blades separated in-fiight. Preliminary metallurgical examination in the 
Safety Board's laboratory revealed a fatigue failure in the root area of the blade 
where the blade spar attaches to the root rib fitting. Fatigue had progressed across 
70 percent of the blade's cross-section. The root area of the spar and fitting are 
completely enclosed by the external blade skin and cannot be inspected visually. 
Service time on the main blade, PNA016-1, was about 690 hours. 

At this time, a more detailed metallurgical examination is in progress. 
However, the Safety Board is concerned that other main blades on Robinson R-22 
helicopters may be in the same condition; therefore, we believe that immediate 
action is warranted to prevent similar accidents. 

Accordincly, the National Transportation Safety Board recommends that the 
Federal Aviation Administratian: 

Issue an immediate Airworthiness Directive to establish a 
retirement time on the Robinson R-22 main rotor blades based on 
the service time of the failed blade. (Class I, Urgent Action) 
(A-81-101) 

Develop and implement an inspection technique for the main rotor 
blades to detect progressive fatigue in the area of the rib root 
fitting. (Class I, Urgent Action) (A-81-102) 

KING, Chairman, DRIVER, Vice Chairman, and BURSLEY, Member, concurred 
in these recommendations. McADAMS and GOL MAN, Members did not participate. 
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U.S. Department 
of TransportatiOn 

Federal Aviation 
Adri*Wtratlon 

December 30, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Off1ce of the Administrator 800 Independence Ave . S W 
WaShington. DC 20591 

This is in response to NTSB Safety Recommendations A-81-104 through A-81-112, 
A-81-122 and A-81-123 issued by the Board on October 8, 1981. These 
recommendations resulted from the Board's investigation of a McDonnell 
Douglas DC-9-80, Nl002G, that skidded off the right side of runway 21R while 
attempting a simulated hydraulic systems inoperative landing at Yuma, Arizona, 
on June 19, 1980. 

The aircraft came to rest about 6,700 feet beyond the landing threshold of the 
runway and was damaged substantially. However, the three flight crewmembers 
were not injured and there were no passengers. The purpose of the flight was 
to demonstrate that the aircraft could be flown and landed safely with a 
complete failure of its hydraulic systems to demonstrate compliance with a 
special condition to the provisions of 14 CFR 25. The flightcrew consisted of 
a Federal Aviation Administration (FAA) project pilot who occupied the 
cockpit's left seat and flew the aircraft; a McDonnell Douglas engineering test 
pilot who occupied the right seat and performed the copilot's duties, but was 
designated as pilot-in-command by McDonnell Douglas; and a McDonnell Douglas 
flight test engineer assigned to monitor the aircraft's flight test 
instrumentation. 

The failure of the hydraulic systems was simulated; the flaps and leading edge 
slats were retracted and the ground spoilers, rudder hydraulic boost, and nose
wheel steering were all rendered inoperative. The brake antiskid feature also 
was disabled to prevent excessive cycling of the brakes, which could result in 
depletion of brake accumulator pressure and a total loss of brakes during the 
landing rollout. The approach was normal except for the programmed no-flap/ 
slat configuration. After landing, reverse thrust was applied and, during the 
rollout, directional control of the aircraft was lost. The aircraft skidded 
2,800 feet, ground looped, and skidded off the runway. The landing gear then 
separated, substantially damaging the aircraft. 

' 
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Flight tests conducted after the accident disclosed that the applicattion of 
reverse thrust disrupted the airflow over the aerodynamic surfaces c,f the 
empennage and substantially degraded the directional stability and c:ontrol
lability of the aircraft during the landing roll. It was also determined that 
the higher ~hrust range of the DC-9-80 is modulated over the same aDtgle of 
thrust level movement used in the previous, lower-thrust models of t:he DC-9. 
Consequently, the DC-9-80 is more susceptible to thrust asymmetry dlllring rever
ser operation due to minor variations in rigging tolerances and move~ment of the 
thrust levers. When the rudder failed to correct the directional de~viation, 
the pilot intentionally used asymmetric reverse thrust and manual wheel brakes 
to make the correction. The application of manual wheel brakes at the high 
speed associated with the no-flap/slat landing configuration resulted in 
several tire failures which aggravated the directional control problem. 

The McDonnell Douglas Corporation conducted extensive tests to quantify the 
directional control provided by the rudder at various levels of reverse thrust 
and at various rollout speeds. Other tests and analyses were conducted to 
determine the depletion rate of the wheel brake hydraulic accumulator during 
the landing rollout, using maximum braking, since fluid in the accumulator 
would be available for use in the actual in-service condition simulated for 
these tests. The tests and analyses showed that acceptable directional control 
and acceptable stopping distances could be attained during a landing with 
hydraulic systems failed when the brake antiskid system was turned on and the 
reverse thrust was limited to that obtained with the thrust levers in the 
reverse idle detent. Consequently, the adverse effect of reverse thrust on 
rudder control was reduced, and the pilot was provided additional controls 
(symmetric and differential antiskid braking) for stopping, steering, and 
brakes. The DC-9-80 certification test was completed successfully using the 
revised procedures, and appropriate revisions were made to the airplane flight 
manual. 

However, the Safety Board remained concerned that the inclusion of the revised 
procedures in the Aircraft Flight Manual does not place sufficient emphasis on 
the aircraft characteristics which led to revision of the procedures. The 
Board also noted that although the pilot is advised to maintain symm,etric idle 
reverse thrust until the aircraft is stopped, he is permitted to use higher 
levels of reverse thrust if required by such conditions as a shorter runway 
length than desired, rain, snow, or ice causing slippery runway conditions. 
Finally, the Board stated that reverse thrust asymmetry could develop because 
of the high gain of the thrust reverser levers and could contribute to an 
initial loss of directional control. 

A-81-104. Incoporate the following information into the DC-9-80 Aircraft 
Flight Manual under the abnormal hydraulics-out landing section and the normal 
landings on wet/slippery runways section: 

I I 
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The maximum rudder effectiveness available is substantially reduced during 
reverse thrust operations as follows: 

E~gine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder 
Effectiveness Available (percent)~/ 

100 
65 
25 

minimal 

~/Rudder effectiveness also decreases with decreasing airspeed. 

When reverse thrust levels above reverse idle are used, carefully monitor 
and maintain symmetric reverse thrust to avoid adverse yawing moments. 

FAA Comment. The FAA concurs in the intent of this recommendation and agrees 
that further study as recommended in A-81-104, -107, -110, and -112 is 
desirable. However, a meaningful response to these recommendations at this 
time would be premature. Meetings are scheduled in the near future between FAA 
and McDonnell Douglas representatives to conduct an in-depth evaluation of each 
recommendation. Estimated completion date of these discussions is early 
January 1982. At the conclusion of these evaluations, the Board will be 
informed of our findings. 

A-81-105. Incorporate the following information into the DC-9-80 training 
manuals and training programs under the flight control and landing sections: 

When thrust reversers (located just forward of the vertical stabilizer) 
are used during landing rollout, the exhaust gases from the engines are 
deflected by the thrust reverser buckets in such a manner that the free 
stream airflow over the vertical stabilizer and rudder is blocked, 
reducing the effectiveness of these surfaces. At a nominal airspeed of 
100 KIAS, the reduction in rudder effectiveness with increasing symmetric 
reverse thrust levels is shown below. 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder 
Effectiveness Available (percent)~/ 

100 
65 
25 

minimal 

~/Rudder effectiveness also decreases with decreasing airspeed. 

\ i . 
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On a dry runway, directional control is easily maintained by differential 
antiskid braking and nosewheel steering. However, under adverse condi
tions such as a slippery runway with rain, snow, or ice, when crosswinds 
reduc~ the braking effectiveness of the gear on the upwind wing, or when a 
high-speed landing is made with both hydraulics systems out (i.e., flaps/ 
slats retracted, ground spoilers, rudder hydraulic boost, nosewheel 
steering all rendered inoperative, and brake antiskid systems limited by 
hydraulic accumulator pressure), the vertical stabilizer and rudder will 
be the primary source of directional stability and control during the high 
speed portion of the landing rollout. Under these conditions, it is 
important to make allowances for the adverse effects of reverse thrust on 
the effectiveness of the vertical stabilizer and rudder. 

The cockpit thrust reverser levers in the DC-9-80 are more sensitive 
(i.e., command increased amounts of thrust per degree of movement) than 
previous DC-9 models because of the greater thrust range of the engines on 
the DC-9-80. The higher sensitivity of the cockpit thrust rE!verser levers 
makes selection of symmetric reverse thrust more difficult than on 
previous models; therefore, careful attention should be given to selecting 
and maintaining symmetric reverse thrust levels to avoid adverse yawing 
moments. 

FAA Comment. The FAA concurs in this recommendation and agrees that flight 
training manuals and training programs should provide flight cre~aembers 
information in sufficient detail that they fully understand the handling 
characteristics of their aircraft under all conditions. The DC-9 Flight 
Standardization Board (FSB), responsible for establishing FAA DC-9 minimum 
training requirements, will review NTSB Recommendations A-81-105 and -108 and 
take action to assure that all presently established DC-9 training programs 
require adequate information and training in ground reverse operations. The 
Safety Board will be made aware of the findings of the FSB. 

A-81-106. Require that DC-9-80 landing-approved simulators incorporate actual 
aircraft characteristics including the decrease in vertical stabilizer and 
rudder control effectiveness as a function of engine reverse thrust levels. 
The flight test data used should be taken from McDonnell Douglas 
Report MDC-J9005. Figure 14, Yawing Acceleration Due to Maximum Rudder, Power 
ON, and figure 15, Yawing Acceleration Due to Maximum Rudder, Manual, should be 
used for symmetric reverser configurations for thrust values from forward idle 
to 1.3 EPR reverse. Data similar to that in figure 71, Effect of Reverse 
Thrust on Directional Control, should be derived and used for all speeds and 
symmetric reverse thrust settings. Control effectiveness from a symmetric 
1.3 EPR to a symmetric 1.6 EPR should decrease to zero. For asymmetric reverse 
thrust conditions, the data in figure 20, Controllability with Asymmetric 
Reverse Thrust, should be used. 

FAA Comment. The FAA agrees that this recommendation has merit and will 
initiate a study on the effect of reverse thrust as it applies to flight 
t r•tlntnv, tdmulntors. Rt•st'arch organizations such as NASA will be consulted 

•• 

;, 



5 

as part of the study. Should the FAA conclude that additional reverse thrust 
programming is required in FAA approved f~ight training simulators, specific 
reverse thrust performance test criteria will be added to existing test 
requirementa. 

A-81-107. Incorporate the following information in the DC-9 series -10 through 
-SO Aircraft Flight Manuals under the abnormal hydraulics-out landing section 
and the normal landings on wet/slippery runways section: 

The maximum rudder effectiveness available is substantially reduced during 
reverse thrust operation as follows. 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder 
Effectiveness Available (percent):/ 

100 
6S 
45 
lS 

:/Rudder effectiveness also decreases with decreasing airspeed. 

FAA Comment. FAA comments in response to Safety Recommendation A-81-104 are 
also applicable to Safety Becammendation A-81-107. 

A-81-108. Incorporate the following information in the DC-9 series -10 through 
-SO Training Manuals and Programs under the flight control and landing 
sections: 

When thrust reversers (located just forward of the vertical stabilizer) 
are used during landing rollout, the exhaust gases from the engines are 
deflected by the thrust reverser buckets in such a manner that the free 
stream airflow over the vertical stabilizer and rudder is blocked, 
reducing the effectiveness of these surfaces. At a nominal airspeed of 
100 KIAS, the reduction in rudder effectiveness with increasing symmetric 
reverse thrust levels is shown below. 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder 
Effectiveness Available (percent)~/ 

100 
65 
45 
15 

~/Rudder effectiveness also decreases with decreasing airspeed. 

On a dry runway, directional control is easily maintained by differential 
antiskid braking and nosewheel steering. However, under adverse 
conditions such as rain, snow, or ice making the runway slippery, when 

' 
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crosswinds reduce the braking effectiveness of the gear on the upwind 
wing, or when a high speed landing is made with both hydraulic systems 
failed (i.e., flaps/slats retracted; ground spoilers, rudder hydraulic 
boost, nosewheel steering, brake antiskid all rendered inoperative; manual 
brak~-system limited by hydraulic accumulator pressure) the vertical 
stabilizer and rudder will be the primary source of directional stability 
and control during the high speed portion of the landing rollout. Under 
these conditions it is important to make allowance for the adverse effects 
of reverse thrust on the effectiveness of the vertical stabilizer and 
rudder. 

FAA Comment. FAA comments in response to Safety Recommendation A-·81-lOS are 
also applicable to Safety Recommendation A-81-108. 

A-81-109. Require that DC-9 series -10 through -SO landing-approved simulators 
incorporate actual aircraft characteristics including the decreaSE! in vertical 
stabilizer and rudder control effectiveness as a function of engine reverse 
thrust levels. The flight test data to be used should be taken from McDonnell 
Douglas Corporation Report MDC-J900S. Data similar to that in figure 71, 
Effect of Reverse Thrust on Directional Control, should be derived and used for 
all speeds and symmetric reverse thrust settings. 

FAA Comment. FAA comments in response to Safety Recommendation A·-81-106 are 
also applicable to Safety Recommendation A-81-109. 

A-81-110. Conduct an engineering evaluation of the DC-9 series -10 through -50 
brake hydraulic accumulators and antiskid systems to determine if the brake 
antiskid systems can be left on during hydraulics-out landings. Revise where 
applicable the hydraulics-out landing procedures for the DC-9 series -10 
through -SO airplanes to correspond with those developed for the DC-9-80 within 
the capabilities of the respective brake hydraulic accumulators and antiskid 
systems. 

FAA Comment. FAA comments in response to Safety Recommendation A-81-104 are 
also applicable to Safety Recommendation A-81-110. 

A-81-111. Examine all aircraft models with aft pod-mounted engine/thrust 
reversers to determine if vertical stabilizer and rudder effectiveness is lost 
or reduced when reverse thrust is used during landing rollout. If this adverse 
characteristic occurs, revise landing procedures, appropriate manuals, and 
training materials as necessary to assure that maximum directional control is 
maintained during the landing rollout. 

. ' ( 
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FAA Comment. The FAA concurs in this recommendation and will reexamine the 
certification data and service history of all aircraft models with aft 
pod-mounted engine and thrust reversers to determine if a significant reduction 
in rudder effectiveness or adverse.yaw characteristics occur during landing 
rollout when reverse thrust is used. If an aircraft model of this type is 
found, app~opriate corrective action, including procedures and training, will 
be made. 

A-81-112. Revise certification requirements for those aircraft for which safe 
flight and landing following a partial or total hydraulic system failure must 
be demonstrated to: (a) include a quantified level of directional control 
following touchdown in terms of yawing moment or yaw acceleration for 
appropriate roll out speeds; (b) require that the applicant demonstrate that 
these values can be obtained using those controls which are available and using 
the procedures which are to be specified for this condition in the aircraft's 
approved flight manual; and (c) demonstrate or calculate landing distances for 
this special condition and include them in the aircraft's flight manual. 

FAA Comment. FAA comments in response to Safety Recommendation A-81-104 are 
also applicable to Safety Recommendation A-81-112. 

A-81-122. Ensure that Phase I, II, and Ill simulator requirements for other 
model aircraft as defined in 14 CFR 121, Appendix H, specifically include the 
representative degradation of directional control associated with the effect of 
reverse thrust on the aerodynamic control surfaces if the simulated aircraft 
has such characteristics for normal and abnormal configurations or systems 
condition, and revise Advisory Circular 121-14C accordingly. 

FAA Comment. FAA comments in response to Safety Recommendation A-81-106 are 
also applicable to Safety Recommendation A-81-122. 

A-81-123. Ensure that air carrier training and proficiency check programs 
required by 14 CFR 121 include a demonstration of directional control charac
teristics during landing rollout when conducted in accordance with the training 
and checking permitted using a Phase I, II, or Ill simulator as provided for in 
14 CFR 121, Appendix H. 

FAA Comment. The FAA concurs in this recommendation. Our National Simulator 
Evaluation Team (AF0-205) is preparing a revision of Advisory Circular 121-14C 
covering reverse thrust characteristics in the approved flight simulators. 
With issuance of this revision the appropriate FSB's will review the training 
programs and implement training on this maneuver as appropriate. 

' . 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
800 Independence A venue, S. W. 
Washington, D.C. 20591 

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

ISSUED:October 8, 1981 

SAFETY RECOMMENDATION($) 
A-81-104 through -112, 
and -122, and -123 

About 1849 m.s.t., June 19, 1980, a McDonnell Douglas DC-9-80, Nl002G, 
skidded off the right side of runway 21R while attempting a simulated hydraulic 
systems inoperative landing at the Yuma International Airport, Yuma, Arizona. The 
aircraft came to rest about 6, 700 feet beyond the landing threshold of the runway. 
The aircraft was damaged substantially; however, the three flightcrew members were 
not injured. There were no passengers. The purpose of the flight was to demonstrate 
that the aircraft could be flown and landed safely with a complete failure of its 
hydraulic systems to demonstrate compliance with a special condition to the 
provisions of 14 CFR 25. The flightcrew consisted of a Federal Aviation 
Administration (FAA) project pilot, who occupied the cockpit's left seat and flew the 
aircraft; a McDonnell Douglas engineering test pilot, who occupied the right seat and 
performed the copilot's duties, but was designated as pilot-in-command by McDonnell 
Douglas; and a McDonnell Douglas flight test engineer assigned to monitor the 
aircraft's flight test instrumentation. 11 

The failure of the hydraulic systems was simulated; the flaps and leading edge 
slats were retracted and the ground spoilers, rudder hydraul,ic boost, and nosewheel 
steering were all rendered inoperative. The brake antiskid feature also was disabled 
to prevent excessive cycling of the brakes, which could result in depletion of brake 
accumulator pressure and a total loss of brakes during the landing rollout. The 

. approach was normal except for the programmed no-flap/slat configuration. After 
landing, reverse thrust was applied, and during the rollout directional control of the 
aircraft was lost. The aircraft skidded 2,800 feet, ground looped, and skidded off the 
runway. The landing gear then separated, substantially damaging the aircraft. 

Flight tests conducted after the accident disclosed that the application of 
reverse thrust disrupted the airflow over the aerodynamic surfaces of the empennage 
and substantially degraded the directional stabili.ty and controllability of the aircraft 

!/ For more information read "Aircraft Accident Report: McDonnell Douglas, 
Corporation, DC-9-80, N10026, Yuma, Arizona, June 19, 1980." (NTSB-AAR-81-16.) 
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during the landing roll. It was also determined that the higher thrust range of the 
DC-9-80 is modulated over the same angle of thrust lever movement used in the previous, 
lower-thrust models of the DC-9. Consequently, the DC-9-80 is more susceptible to 
thrust asymmetry during reverser operation due to minor variations in rigf~ing tolerances 
and movement of the thrust levers. Such asymmetry in thrust levels can produce 
directional deviations which, during a normal landing, the pilot can correct with 
nosewheel steering, rudder, and if necessary differential wheel bt•aking. However, in the 
certification test, after applying revet·se thrust the pilot used rudder to correct a 
directional deviation because nosewheel steering and brake antiskid were not available. 
When the rudder failed to correct the directional deviation, the pilot intEmtionully used 
asymmetric reverse thrust and manual wheel brakes to make the correction. The 
application of manual wheel brlikes at the high speed associated with the no flap/slat 
landing configuration, particularly without spoilers to destroy lift, resulted in several tire 
failures which aggravated the directional control problem. 

Although this accident was unfortunate, it did precipitate subsequent tests and 
analyses which led to procedural changes that will minimize the potentiall for a loss of 
directional control during landing with the hydraulic systems inoperative. The McDonnell 
Douglas Corporation conducted extensive tests to quantify the directional control 
provided by the rudder at various levels of reverse thrust and at various rollout speeds. 
Other tests or analyses were conducted to determine the depletion rate of the wheel 
brake hydraulic accumulator during the landing rollout, using maximum braking. The tests 
and analyses showed that acceptable directional control and acceptable stopping distances 
could be attained during a landing with hydraulic systems failed when the brake antiskid 
system was turned on and the reverse thrust was limited to that obtained with the thrust 
levers in the reverse idle detent. Consequently, the adverse effect of reverse thrust on 
rudder control was reduced, and the pilot was provided additional controls (symmetric and 
differential antiskid braking) for stopping and steering and with protection against the 
skidding or rupture of the main gear tires. The revised procedures were: 

o Make positive main gear touchdown to minimize float; 

o Lower the nose immediately after main gear touchdown and after 
nosewheel touchdown apply the brakes smoothly to full pedal deflection; 

o Set thrust symmetrically to the idle reverse detent. Do not use . 
asymmetrical reverse thrust to maintain directional control; 

0 Use rudder and differential braking as required for directional l~ontrol. 
Maintain the maximum possible steady brake pedal deflection to 
minimize accumulator pressure loss; 

o Maintain symmetric idle reverse thrust until the aircraft is stopped, 
unless higher symmetric reverse thrust is required by existinc conditions; 

o Maintain maximum possible braking until the aircraft is stopped. 

o During reverse thrust operation, should difficulty be experienced in 
maintaining directional control, reduce reverse thrust as required. Do 
not attempt to maintain directional control by using asymmetric reverse 
thrust. 

• 063 
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The DC-9-80 certification test was completed successfully using these revised 
procedures. · 

The Safety Board remains concerned, however, that the inclusion of the revised 
procedures in the Aircraft Flight Manual does not place sufficient emphasis on the 
aircraft characteristics which led to revision of the procedures. Further, we note that 
although the pilot is advised to maintain symmetric idle reverse thrust until the ail·craft is 
stopped, he is permitted to use higher levels of reverse tlll'ust if requi r~d by ~uch 
conditions as a shorter· runway length than desit·ed or rain, snow, or ice causing slippcr·y 
runway conditions. Therefore, he could end up in a difficult situation where dit'cl'tional 
control i& decreased as reverse thrust levels are increased. Finally, reverse thrust 
asymmetry could develop because of the high gain of the thrust reverser levers and could 
contribute to an initial loss of directional control. 

Although the new procedures tell the pilot to reduce reverse thrust when directional 
control problems are encountered, they do not inform the pilot about the quantitative loss 
of rudder effectiveness accompanying increased levels of reverse thrust nor do they alert 
him to the possibility of thrust asymmetry. During a high-speed hydraulics-out landing, 
especially under adverse conditions, the pilot may not have sufficient available runway to 
correct for directional control problerns if they develop. Further, although the effects of 
reverse thrust on directional controllability during landing rollout are more cl'itical with 
the aircraft's hydraulic systems failed, the Safety Board believes that the pilot's 
knowledge of these effects is equally important for normal landings. Therefore, we 
believe that: (1) data quantifying rudder effectiveness during reverse thrust operation 
should be provided in the Aircraft Flight Manual along with a statement cautioning the 
pilot to carefully maintain symmetric reverse thrust; and (2) an explanation of the 
airplane's directional stability and control characteristics during reverse thrust operation 
should be provided in the training manuals and training programs. 

In addition, the stability and control characteri~tics associated with reverse thru&t 
have not been incorporated in DC-9-80 flight simulators approved for landings. Full 
vertical stabilizer and rudder effectiveness are programmed into the simulators regardless 
of reverse thrust levels. Normal landings, hydraulics-out landings, and other emergency 
landings are regularly practiced in approved flight simulators because of the danger and 
costs associated with practice in actual flight. Consequently, pilots could develop 
incorrect habits and impressions from the simulators. The Safety Board believes that this 
negative training should be avoided and that DC-9-80 landing-approved simulators should 
be updated to include the correct stability and control characteristics associated with the 
use of reverse thrust as quantified in McDonnell Douglas Corporation report MDC-J9005. 

The Safety Board determined that earlier DC-9 series airplanes (-10 through -50) 
also encounter substantial losses of vertical stabilizer and rudder effectiveness durini the 
application of reverse thrust, although not to the extent of the DC-9-10. Examination of 
the Aircraft Flight Manuals of various carriers disclosed that they do not provide any 
discussion of the effect of reverse thrust on the effectiveness of the rudders. In addition, 
the landing-approved simulators for these airplanes do not incorporate the correct 
stability and control characteristics during reverse· thrust operation. Therefore, the 
Safety Board believes that similar data describing the directional stability and control 
characteristics of DC-9 series -10 through -50 aircraft during reverse thru&t operation 
are needed in the Aircraft Flight Manuals, training manuals, and training programs for 
these aircraft. We further believe that landing-approved simulators for DC-9 series -10 
through -50 airplanes should be updated to include the stability and control 
characteristics associated with the use of reverse thrust as quantified in McDonnell 
Douglas Corporation report MDC-J9005 . 

• 
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The hydraulics-out landing pr.ocedur-es for the earlier DC-9 series uircraft have 
remained unchanged despite what has been learned from the DC-9-80 accident. Analysis 
of the DC-9-80 procedures indicates that the procedures have the potential for 
improving the directional stability and controllability of these earlier model aircraft. The 
major difference between the DC-9-80 and earlier models which would affect the 
procedures is the brake hydraulic accumulators and the. antiskid systems. The Safety 
Board believes that the hydraulics-out landing procedures for the DC-9-80 should be used 
for the DC-9 series -10 through -50 where possible and within the limits of the respective 
brake hydraulic accumulators and antiskid systems. 

To comply with 14 CFR 25.1435, Hydraulic Systems, a Special Condition was 
established for the DC-9-80 certification. This special condition titled "Hydraulic System 
Failure" required that: "The airplane must be shown by flight tests to be capable of 
continued safe flight and landing with a complete failure of the hydraulic systems." This 
special condition is not adequate because it is not quantitative or realistie, and it relies 
solely on a subjeciive assessment by a test pilot. The Safety Board believes that the 
certification requirements for aircraft for which this special condition applies should be 
changed to: (a) include a quantified level of directional control following touchdown in 
terms of yawing moment or yaw acceleration for appropriate rollout speeds; (b) require 
that the applicant demonstrate that these values can be obtained using those controls 
which are available and using the procedures which are to be specified for this condition 
in the aircraft's approved flight manual; and (c) demonstrate or calc~ulate landing 
distances for this special condition and include them in the aircraft's flight manual. 

As a consequence of its investigation of this DC-9-80 accident, the Safety Board 
became aware of the deficiencies discussed above. Further, as a result of testing and 
analysis by the manufacturer, it became evident that the effects of reverse thrust on the 
directional stability and controllability of an aircraft can be quantified. The Safety Board 
is fully aware that several models of aircraft other than the DC-9 have engines with 
thrust reversers mounted in proximity to their vertical stabilizers, and WE! believe that 
some of these aircraft may also encounter a loss of vertical stabilizer and rudder 
effectiveness when reverse thrust is used during landing rollout. Therefor·e, we further 
believe that these aircraft should also be examined to determine if this potentially 
adverse characteristic is present; if it is, landing procedures and appropriate manuals and 
training materials should be revised as necessary to minimize the effect of the 
characteristic. 

14 CPR 121, Appendix H, establishes requirements for simulators which must be 
achieved to obtain approval for certain types of fiightcrew training in simulators. The 
type of training that can be conducted is based on the sophistication of the simulators, 
which are identified as Phase I, U, or In simulators. A Phase Ill simulator. is the most 
sophisticated of the three. These ·simulator requirements are further amplified in 
Advisory Circular 121-14C, Aircraft Simulator and Visual System Evaluation and 
Approval, dated August 29, 1980. All of the Phase I, II, and lli simulators are approved for 
landing training. However, according to Appendix H, only Phase In simulators must 
contain aerodynamic modeling for aircraft (for which an original type certification is 
issued after June 1, 1980) which inciudes the "reverse dynamic thrust effect on control 
surfaces." Phase I and II simulators have no similar requirement. Consequently, many 
landing-approved simulators are programmed for full vertical stabilizer and rudder 
effectiveness regardless of the levels of reverse thrust used durinc landing rollout. The 
Safety Board believes that pilots could develop incorrect habits and impressions from 
these simulators and that, therefore, these simulators should be updated to include 
representative stability and control characteristics associated with the use of reverse 
thrust during landinc rollout. 

• 



,, 

.. 

-5-

Accordingly, the National Transportation Safety Board recommends thut the Federal 
Aviation Administration: 

Incorporate the following information into the DC-9-80 Aircraft Flight 
Manual under the abnormal hydraulics-out landing section and th~ 
normal landings on wet/slippery runways section: 

The maximum rudder effectiveness available is substantially 
reduced during reverse thrust operation as follows: 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder * 
Effectiveness Available (percent)-/ 

100 
65 
25 

minimal 

*/Rudder effectiveness also decreases with decreasing airspeed. 

When reverse thrust levels above reverse idle are used, 
carefully monitor and maintain symmetric reverse thrust to 
avoid adverse yawing moments. (Class II, Priority Action) 
(A-81-104) . 

Incorporate the following information into the DC-9-80 training 
manuals and training programs under the flight control and landing 
sections: 

When thrust reversers (located just" forward of the vertical 
stabilizer) are used during landing rollout, the exhaust gases 
from the engines are deflected by the thrust reverser buckets 
in such a manner that the free stream airflow over the 
vertical stabilizer and rudder is blocked, reducing the 
effectiveness of these surfaces. At a nominal airspeed of 
100 KIAS, the reduction in rudder effectiveness with 
increasing symmetric reverse thrust levels is shown below. 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder * 
Effectiveness Available (percent)-/ 

100 
65 
25 

minimal 

~/Rudder effectiveness also decreases with decreasing airspeed. 

On a dry runway, directional control is easily maintained by 
differential antiskid braking and nosewheel steering. 
However, under adverse conditions such as a slippery runway 
with rain, snow, or ice, when crosswinds reduce the brakinr 
effectiveness of the gear on the upwind wine, or when 
a high-speed landing is made with both hydraulics systems 
out (i.e., flaps/slats retracted, ground spoilers, rudder 
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hydr~ulic boost, nosewheel steering all rendered inoperative, 
and/ brake antiskid systems limited by hydraulic accumulator 
pressure), the vertical stabilizer and rudder will be the 
primary source of directional stability and cont1•ol during the 
high speed portion of the landing rollout. Under thE!Se 
conditions, it is important to make allowance for the adver·se 
effects of reverse thrust on the effectiveness of the vertieal 
stabilizer and rudder. 

The cockpit thrust reverser levers in the DC-9-80 ure more 
sensitive (i.e., command increased amounts of thrust per 
degree of movement) than previous DC-9 models because of 
the greater thrust range of the engines on the DC-9-80. The 
higher sensitivity of the cockpit thrust reverser levers make 
selection of symmetric reverse thrust more difficult than on 
previous models; therefore, careful attention should be given 
to selecting and maintaining symmetric reverse thrust levt:!ls 
to avoid adverse yawing moments. (Class n, Priority Action) 
(A-81-105) 

Require that DC-9-80 landing-approved simulators incorporatt~ actual 
aircraft' characteristics including the decrease in vertical stabilizer and 
rudder control effectiveness as a function of engine reverst~ thrust 
levels. The flight test data used should be taken from· Me~ Donnell 
Douglas report MDC-J9005. Figure 14, Yawing Acceleration Due to 
Maximum Rudder, Power ON, and figure 15, Yawing Acceleration Due to 
Maximum Rudder, Manual, should be used for symmetric 1reverser 
configurations for thrust values from forward idle to 1.3 EPR reverse. 
Data similar to that in figure 71, Effect of Reverse Thrust on 
Directional Control, .should be derived and used for all spe,eds and 
symmetric . reverse thrust settings. Control effectiveness from a 
symmetric 1.3 EPR to a symmetric 1.6 EPR should decrease 1to zero. 
For asymmetric · re~erse thrust conditions, the data in figure 20, 
Controllability with Asymmetric Reverse Thrust, should be used. 
(Class n, Priority Action) (A-81-106) 

Incorporate the following information in the DC-9 series -10 through -50 
Aircraft Flight Manuals under the abnormal hydraulics-out landing 
sectiop and the normal landings on wet/slippery runways section: 

The maximum rudder effectiveness available is substantially 
reduced during reverse thrust operation as follows •. 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1. 6 EPR (Reverse) 

Maximum Rudder • 
Effectiveness Available (percent)-/ 

100 
65 
45 
15 

!/ Rudder ·effectiveness also decreases with decre.asing airspeed. 

(Class n, Priority Action) (A-81-107) 

,. to"'·· 
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Incorporate the following informatiorl in the DC-9 series -10 through -50 
Training Manuals and Pt·ogrums under the flight control and landing 
sections: 

When thrust reversers (located just forward of the vertical 
stabilizer) are used during landing rollout, the exhaust· gases 
from the engines are deflected by the thrust reverser buckets 
in such a manner that the free stream airflow over the 
vertical stabilizer and rudder is blocked, reducing the 
effectiveness of these surfaces. At a nominal airspeed of 
100 KIAS, the reduction in rudder effectiveness with 
increasing symmetric reverse thrust levels is shown below. 

Engine Thrust 
Setting 

Forward Idle 
Reverse Idle 
1.3 EPR (Reverse) 
1.6 EPR (Reverse) 

Maximum Rudder . * 
Effectivenes.<> Available (percent)-/ 

100 
65 
45 
15 

'!_I Rudder effectivene~ also decreases with decreasing airspeed. 

On a dry runway, directional control is easily maintained by 
differential antiskid braking and nosewheel steering. 
However, under adverse conditions such as rain, snow, or ice 
making the runway slippery, when croSswinds .reduce the 
braking effectiveness of the gear on the upwind wing, or 
when a high speed landing is made with both hydraulic 
systems failed (i.e., flaps/slats reM-acted; ground spoilers, 
rudder hydraulic boost, nosewheel steering, brake antiskid all 
rendered inoperative; manual brake system limited by 
hydraulic accumulator preSCJure) the vertical stabilizer and 
rudder will be the primary source of directional st•bility and 
control during the high speed portion of the landifli rollout. 
Under these conditions it is important to make allowance for . 
the adverse effects of reverse thrust on the effectiveness of 
the vertical stabilizer and rudder. (Class n, Priority Action) 
(A-81-108) 

Require that DC-9 series -10 ·through -50 landing-approved simulators · 
incorporate actual aircraft characteristics includini the decrease in 
vertical stabilizer and rudder control effectiveness as a function of 

··engine reverse thrust levels. The flight test data to be used should be 
taken from McDonnell Douglas Corporation report MDC-J9005. Data 
similar to that in figure 71, Effec.t of Reverse Thrust on Directional 
Control, should be derived and used for an speeds and symmetric reverse 
thrust settings. (Class U, Priority Action) (A -81-109) 

Conduct an engineerifll evaluation of the DC-9 series -10 throuch -50 
brake hydraulic accumulators and antiskid systems to determine if the 
brake antiskid systems can be left on during hydraulics-out landings. 
Revise where applicable the hydraulics-out landinc procedures for the 
DC-9 series -10 through -50 airplanes to correspond with those 

• n,..,., 
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developed for the DC-9"-80 within the capabilities of the respective 
brake hydraulic accumulators and antiskid systems. (Class II, Priority 
Action) (A-81-110) 

Examine all aircraft models with aft pod-mounted engine/thrust 
reversers to determine if vertical stabilizer and rudder effectiveness is 
lost or reduced when reverse thrust is used during landing rollout. If this 
adverse characteristic occurs, revise landing procedures, approj?riate 
manuals, and training materinls as necessary to assure that maximum 
directional control is maintained during the landing rollout. (Class II, 
Priority Action) (A-81-111) 

Revise certification requirements for those aircraft for which safe flight 
and landing following a partial or total hydraulic system failure must be 
demonstrated to: (a) include a quantified level of directional control 
following touchdown in terms of yawing moment or yaw acceleration for 
appropriate roll out speeds; (b) require that the applicant demonstrate 
that these values can be obtained using those controls which are 
available and using the procedures which are to be specified for this 
condition in the aircraft's approved flight manual; and (c) demonstrate or 
calculate landing distances for this special condition and include them in 
the aircraft's flight manual. (Class II, Priority Action) (A-81-112) 

Ensure that Phase I, II, and III simulator requirements for other· model 
aircraft as defined in 14 CFR 121, Appendix H, specifically incllllde the 
representative degradation of directional control associated with the 
effect of reverse thrust on the aerodynamic control surfaces if the 
simulated aircraft has such characteristics for normal and abnormal 
configurations or systems condition, and revise Advisory Circular 
121-14C accordingly. (Cia~ n, Priority Action) (A-81-122) 

Ensure that air carrier training and proficiency check programs required 
by 14 CPR 121 include a demonstration of directional control 
characteristics during landing rollout when conducted in accordance with 
the training and checking permitted using a Phase I, n, or Ul simulator as 
provided for in 14 CFR 121, Appendix H. (Class II, Priority Action) 
(A-81-123) 

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

By:e#~ 
Chairman · 

I 
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US. Department 
of Transportatton 

Federal Aviation 
Administration 

December 21, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear ~r. Chairman: 

OII•CP of tne AOm•lliSt•ato• I' Ill lndept>ndenc e Ave S W 
w~,l11ngton 0 l: 2ll'>'l' 

This is in response to NTSB Safety Recommendations A-81-115 through A-81-118 
issued by the Board on September 24, 1981. These recommendations resulted from 
the Board's issuance of a safety report on aircraft structural icing. The 
Safety Board has recommended that the Acting Federal Coordinator for 
Meteorological Services and Supporting Research take appropriate action to 
refine the measurement and forecasting of meteorological elements involved in 
aircraft icing. Once this technology has been developed, the Board recommends 
that forecasts should describe icing conditions directly in the applicable 
parameters (liquid water content, drop size distribution, and temperature). 

The Safety Board further believes the icing criteria in 14 CFR 25 should be 
reviewed in light of the latest knowledge of cloud physics and the character
istics of modern aircraft. In addition, the Board believes the procedures used 
by aircraft manufacturers to certificate aircraft under 14 CFR 25 should be 
reviewed to determine that they are representative of conditions found i.n 
nature. 

A-81-115. Evaluate individual aircraft performance in icing conditions in 
terms of liquid water content, drop size distribution, and temperature, and 
establish operational limits and publish this information for pilot use. 

FAA Comment. Full implementation of this recommendation would be dependent 
upon prior implementation of Safety Recommendations A-81-113 and -114 which 
were forwarded to the Federal Coordinator for Meteorological Services and 
Supporting Research. That is, for a pilot to utilize operational limits in 
terms of liquid water content, drop size distribution, and temperature, 
information on icing forecasts and actual conditions must be available to him 
in terms of these parameters. We can envision that implementation of this 
concept would entail considerable expense, both in measuring the atmospheric 
parameters and in providing information for pilot use in aircraft flight 
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manuals. During certification in icing, the aircraft is evaluated in terms of 
liquid water content, drop size distribution, and temperature to establish the 
adequacy of the ice protection system and to demonstrate the capability of the 
aircraft to operate safely in the defined atmospheric icing conditions. 
Limited certification in terms of liquid water content, drop size distribution, 
and temperature is not permitted. As there are no limitations in terms of 
these parameters for an ai-rcraft certificated in icing, there would be little 
or no need to provide such information to pilots. (The exception to this is 
freezing rain, freezing drizzle, and mixed conditions which are discussed in 
comments to Recommendation A-81-116.) We believe the present icing 
certification philosophy and criteria are basically sound and that this is 
reflected in the accident statistics. A brief review of the 178 icing 
accidents mentioned in NTSB Safety Report SR-81-1 indicates that the majority 
(approximately 77 percent) of these accidents occurred with aircraft which were 
not certified for flight in icing conditions. The percentage of non-icing 
approved aircraft may even be larger, but it is difficult to determine the 
exact status of the remainder. In view of this, the cost of implementing 
Recommendation A-81-115, and the fact that icing certification does not allow 
limitations in terms of atmospheric icing parameters, the FAA cannot concur in 
Safety Recommendation A-81-ll5. We suggest that Recommendations A·-81-113 and 
-114 be reviewed in light of this response. 

A-81-116. Review the icing criteria published in 14 CFR 25 in light of both 
recent research into aircraft ice accretion under varying conditions of liquid 
water content, drop size distribution, and temperature, and recent developments 
in both the design and use of aircraft; and expand the certification envelope 
to include freezing rain and mixed water droplet/ice crystal conditions, as 
necessary. 

FAA Comment. The FAA, in conjunction with other interested agenciE!S, has been 
reexamining the environmental icing criteria specified in 14 CFR 2S, 
Appendix C, in light of recent data. The data analyzed thus far do not support 
a change to the Appendix C criteria; however, the analysis is conti.nuing and 
NTSB will be apprised of the outcome. The FAA icing certification criteria 
does not address freezing rain, freezing drizzle, or mixed water droplet/ice 
crystal conditions. The FAA has been pursuing a research and development (R&D) 
program to formulate criteria for these conditions. These conditions have a 
low probability of occurrence and indications are that it would be excessively 
penalizing and economically prohibitive to require compliance with such 
criteria as part of a normal icing certification. It may be possible, however, 
to develop criteria should an applicant elect to certify to these conditions. 
Supercooled clouds may contain some mixed conditions. Icing certification, 
therefore, gives some confidence for operation in mixed conditions although 
this is not quantifiable at present. The R&D is continuing on mixed condi
tions. In the meantime, it is prudent to reemphasize to pilots and operators 
that an icing certification does not address freezing rain or freezing drizzle 
and therefore does not constitute approval to operate in these conditions. It 
is planned to accomplish this through issuance of an Advisory Circular (AC). 
The Board wlll be provided copies when available. With issuance of the AC, the 
FAA will consider action completed on Safety Recommendation A-81-116. 

.• 



•. 

3 

A-81-117. Establish standardized procedures for the certification of aircraft 
which will approximate as closely as possible the magnitudes of liquid water 
content, drop size distribution, and temperature found in actual conditions, 
and be feasible for manufacturers to conduct within a reasonable length of time 
and at a reasonable cost. 

FAA Comment. The FAA has permitted icing certification through a combination 
of flight testing in natural icing conditions and one or more of the following: 

1. Laboratory dry air or simulated icing tests, or a combination of both, 
of the components or models of the components. 

2. Flight dry air tests of the ice protection system as a whole, or of 
its individual components. 

3. Flight tests of the airplane or its components in measured simulated 
icing conditions. 

The difficulty, time, and expense in finding natural icing conditions for cer
tification of rotorcraft and small airplanes in natural icing conditions have 
been recognized. For the past several years the FAA has pursued a comprehen
sive icing R&D program, including funding for and participation in flight icing 
R&D tests using a tanker aircraft. The FAA has negotiated interagency agree
ments allowing use of this aircraft for icing tests by interested applicants. 
As a result of the FAA effort, the capability to accomplish meaningful tests in 
an artificial icing cloud has been significantly enhanced. We plan to continue 
to pursue the goal of reducing the effort, time, and expense associated with 
icing certification. In addition, the FAA has taken the lead among Government 
agencies in assessing the need for future icing research and certification 
facilities. We believe the above ongoing efforts are fully responsive to 
Safety Recommendation A-81-117, and we therefore plan no further action 
relative to this recommendation. 

A-81-118. Reevaluate and clarify 14 CFR 91.209(c) and 135.227(c) to insure 
that the regulations are compatible with the definition of severe icing 
established by the Federal Coordinator for Meteorological Services and 
Supporting Research as published in the Airman's Information Manual. 

FAA Comment. The FAA concurs in this recommendation. We are aware that the 
content of the rules in Parts 91 and 135 are not consistent witlt the definition 
of severe icing contained in the Airman's Information Hanual and used by the 
National Weather Service. Accordingly, we agree that clarification of the 
current regulations is necessary. This incompatibility will be corrected in 
both Sections 91.209(c) and 135.227(c) in the next major review of these rules. 

Sincerely, 

.-;tM-
J. Lynn Helms 
Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, D.C. 

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

Honorable J. LyM Helms 
Administrator 
Federal Aviation Administration 
BOO Independence Avenue,S.W. 
Washington, D.C. 20591 

-------·---------------------------------

ISSUED: September 24, 1981 

SAFETY RECOMMENDATION(S) 

A-81-115 through -118 

The National Transportation Safety Board has issued a safety report on the 
hazards of aircraft structural icing, including the physical aspects of the problem as 
it relates to aircraft, methods of avoidance and/or prevention, the adequacy of icing 
forecasts, and the certification of aircraft for flight into known icing condit1ons. !/ 

The Safety Board has recommended that the Acting Federal Coordinator for 
Meteorological Services and Supporting Research take appropriate action to refine 
the measurement and forecasting of meteorological elements involved in aircraft 
icing. A copy of the correspondence is enclosed for your information and such 
coordination as you may deem necessary. 

Once this technology has been developed, forecasts should describe icing 
conditions directly in the applicable parameters (liquid water content, drop size 
distribution, and temperature). To make these forecasts useable, aircraft 
maintenance will have to evaluate their aircraft under varying conditions of the 
meteorological parameters and establish their effect upon specific aircraft. 

The criteria for certificating aircraft for flight into known icing conditions 
contained in 14 CFR 25 are based almost entirely upon icing studies conducted by the 
National Aeronautics and Space Administration in the late 1950's using current 
transport aircraft and considering cloud droplets as a moisture source. Ice 
crystal/droplet mixtures and freezing rain were not considered. The Safety Board 
believes the icing criteria in 14 CFR 25 should be reviewed in liiht of the latest 
knowledge of cloud physics and the characteristics of modern aircraft. In addition, 
the procedures used by aircraft manufacturers to certificate aircraft under 14 CFR 
25 should be reviewed to determine that they are representative of conditions found 
in nature and cover as much as possible. 

11 For more detailed information read "Safety Report--Aircraft Icing Avoidance and 
Protection" (NTSB-SR-81-1). 
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Therefore, thE! National Transportation Safety Board recommends that. the Federal 
Aviation Administration: 

Evaluate individual aircraft performance in icing conditions in terms of 
liquid water content, drop size distribution, and temperature, and 
establish operational limits and publish this information for pilot use. 
(Class Ill, Longer-:-Term Action) (A-81-115) 

Review the icing criteria published in 14 CFR 25 in light of both recent 
research into aircraft ice accretion under varying conditions of' liquid 
water content, drop size distribution, and temperature, and recent 
developments in both the design and use of aircraft; and expand the 
certification envelope to include freezing rain and mixed water 
droplet/ice crystal conditions, as necessary. (Class III, Long·er;;.Term 
Action) (A-81-116) 

Establish standardized procedures for the certification of aircraft which 
will approximate as closely as possible the magnitudes of liquid water 
content, drop size distribution, and temperature found in actual 
conditions, and be feasible for manufacturers to conduct within· a 
reasonable length of time and at a reasonable cost. (Class UI, 
Longer-Term Acti,on) (A -81-117). 

Furthermore, during the background investigation for this report, an examination of 
14 CFR 91.209(c) and 135.227(c) revealed that the content pf the regulations is not 
consistent with the definition of severe icing contained in the Airman's Information 
Manual (AIM) and used by the National Weather Service. The AJM definition indicates 
"that the rate of accumul.ation (of ice) is such that deicing/anU-icing equipment fails to 
reduce or control the hazard. Immediate diversion is necessary." 

Title 14 CFR 91.209(c) states that "except for an airplane that has ice protection 
provisions that meet the requirements in Section 34 of Special Federal Aviation 
Regulation No. 23 ·or those for transport category airplane-:-type certification, no pilot 
may fly an airplane into known or forecast severe icing conditions." Similarly, l4 CFR 
135.227(c) states that "except for an airplane that has ice protection provisions that, meet 
Section 34 of Appendix A, or those for transport category airplane.,.type certification, no 
pilot may fly an aircraft into known or forecast severe icing conditi9ns," 

Even though 14 CFR 91.209(c) and l35.227(c) indicate that aircraft with certain 
anti-icing/deicing equipment are permitted to fly into ~nown .or forecast severe icing 
conditions, the AIM definition of severe icing state~ that such equipment will not reduce 
or control the severe icing hazard. The Safety Board believes that clarification of the 
regulations is. necessary. 

... 
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Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration, as an interim priority measure: 

Reevaluate and clarify 14 CFR 91.209(c) and 135.227(c) to insure that 
the regulations are compatible with the definition of severe icing 
established by the Federal Coordinator for Meteorological Services and 
Supporting Research as published in the Airman's Information Manual. 
(Class D, Priority Action) (A-81-118) 

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

Enclosure 

< ., 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Mr. William s. Barney . 
Federal Coordinator for Meteorological 
Services and Supporting Research (Acting) 
National Oceanic and 
Atmospheric Administration 

6011 Executive Boulevard. 
Rockville, Maryland 20852 

------------------~----------------------

ISSUED: September 24, 1981 

SAFETY RECOMMENOATION(S) 

A-81-113 and -114 

The National Transportation Safety Board has issued a safety report on the 
hazard of aircraft structural icing, including the physical aspects of the· problem as it 
relates to aircraft, methods of avoidance and/or prevention, the adequacy of icing 
forecasts, and the certification of aircraft for flight into known icing conditions.!/ 

The Safety Board has identified areas in which research and development 
efforts will be required to reduce the hazard of icing conditions to aircraft. ·From 
the meteorological standpoint, these areas encompass refined measurements of 
elements involved in ice formation and the use of such data for more precise 
forecasts of icing conditions. 

Icing forecasts are based primarily on atmospheric soundings, surface synoptic 
observations, radar, and satellite information. There is no direct measure of the 
liquid water content of clouds and precipitation or drop size distribution, the two 
parameters that, along with temperature, are the primary criteria for the type and 
amount of ice accretion by aircraft. The forecasts, when issued, are in terms of 
"trace," "light," "moderate," and "severe." These intensity levels, although 
specifically defined as to the effect upon aircraft, do not apply equally to all 
aircraft. Moderate icing to a large commercial airliner might well be severe to a 
small general aviation aircraft. 

The Safety Board believes that the technology needs to be developed to 
measure the icing parameters directly in the atmosphere on time and grid scales that 
will allow areas of icing to be described on a synoptic basis. Once this technology is 
developed, the data derived from it can be used to develop forecasting techniques to 
forecast icing conditions directly in the applicable parameters (liquid water content, 
drop size distribution, and temperature). 

1/ For more detailed information read, ''Safety Report--Aircraft Icing Avoidance and 
Protection" (NTSB-SR-81-1). 
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The National Transportation Safety Board therefore recommends that the Federal 
Coordinator for Meteorological Services and Supporting Research coordinate and direct 
efforts to: 

Develop instruments to measure temperature, liquid water content, drop 
size distribution, and altitude in the atmosphere on a real-time basis 
that are sufficiently economical to use on a synoptic time and grid scale. 
(Class ID, Longer-Term Action) (A-81-113) 

Use the developed instrumentation to collect icing data on a real-time 
basis on a synoptic grid and, in turn, develop techniques to forecast icing 
conditions in terms of liquid water content, drop size distribution, and 
temperature. (Class III, Longer-Term Action) (A-81-114) 

The Safety Board also believes the icing criteria in 14 CFR 25 should be reviewed in 
light of the latest knowledge of cloud physics and the characteristics of modem aircraft. 
In addition, the procedures used by aircraft manufacturers to certificate aircraft under 14 
CPR 25 should be reviewed to determine that they are representative of conditions found 
in nature and cover as wide a range of these conditions as possible. These matters are 
being addressed to the Administrator of the Federal Aviation Administration. A copy of 
this letter is enclosed for your information and such coordination as you may deem 
necessary. 

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

Enclosure 
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US Deparrmenr 
of Tronsponor,on 

Federal Aviation 
Administration 

December 1, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Ott<ce ot the AdmPltStrator I ')l' Independence Ave S w 
Was~ongton 0 C 205'-1 1 

This is in response to NTSB Safety Recommendations A-81-119 and A-81-120 
issued by the Board on September 24, 1981. These reoammendations resulted from 
the Board's investigation of an incident involving a Summit Airlines 
Convair 580, N531SA, departing Norfolk, Virginia. After departing Norfolk, the 
aircraft began to pitch-up beyond the normal 80 climb attitude as it was 
climbing through 500 feet mean sea level. The captain reported that he pushed 
the yoke forward but the aircraft did not respond. The flightcrew regained a 
level attitude by reducing power to flight idle and retracting the flaps. The 
crew reapplied power and continued the flight to Baltimore-Washington 
International Airport. The flight controls responded normally during the 
remainder of the flight and during landing. 

Examination of the aircraft disclosed that the 12 aluminum rivets which secured 
the left elevator torque tube to the torque tube oollar in the en'{:lennage had 
failed. The failed rivets allowed the left elevator torque tube to rotate 

·- freely and independently of the pilot's oontrol movements. There was no other 
elevator or elevator oontrol damage. 

As a result of the December 30, 1980, incident, Summit Airlines maintenance 
personnel immediately published a Fleet Campaign Directive outlining ~atory 
procedures for the inspection of the torque tube collar rivets on all Summit 
Convair 580 aircraft. In addition, General Dynamics-convair Division issued 
Service Bulletin 640(340D) 27-6, dated February 23, 1981, which recommends 
inspection and/or replacement of the elevator torque tube attachment fasteners. 
The inspection and rework outlined in the service bulletin are applicable to 
all Convair 340, 440, 640, and Allison-powered 340/440 (CV-580) aircraft. 

A-81-119. Issue an Airworthiness Directive to require mandatory 
compliance with provisions of General Dynamics-convair Division Service 
Bulletin 640(340D) 27-6, dated February 23, 1981. 



FAA CCmnent. '!he Federal Aviation Administration (FAA) concurs in this 
reoc:mneooation a00 has issued an Aii"WOrthiness Directive (AD) 
Amendment 39-4236, dated October 14, 1981. '!his AD requires recurring 
inspection of elevator torque tube fasteners at intervals not to exceed 

2 

700 hours' time in service until acoonplishment of paragraph 2 of General 
pynamics Convair Division Service Bulletin 640(3400) 27-6, dated February 23, 
1981. A cqJy of the AD is enclosed, and the FAA considers action oonpl4~ted on 
Safety Reoommendation A-81-119. 

A-81-120. Determine the cause of and take appropriate action to prevent 
elevator vibration(flutter in Convair 340, 440, 640, and 580 aircraft. 

FAA Ccmnent. '!he FAA does not ooncur in this recarmendation. We have reviewed 
serv1ce d1fficulty reports and conducted a survey of principal u.s. operators 
of Convair twin-engine aircraft. We find that the incidence of elevator buffet 
is not a "fleet~ ide problem," and noreover, we are not aware of flutter 
problems with any Convair twin-engine aircraft. '!he reports involving elevator 
buffet indicate that no single solution is adequate for the various instances. 
Rather, our findings reveal a deterioration of the maintenance and inspection 
actions essential to continued airwortl1iness. 

The FAA considers action completed on Safety Recommendation A-81-120. 

Enclosure 

Sincerely, 

~~ 
J. Lynn Helms 
Administrator 

• 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: September 24, 1981 

SAFETY RECOMMENDATION(S) 

A-81-119 and -120 

On December 30, 1980, a Summit Airlines Convair 580, N531SA, was being 
operated as a scheduled domestic cargo flight between Norfolk, Virginia, and 
Baltimore, Maryland. After departing Norfolk, Virginia, the aircraft began to 
pitch-up beyond the normal 8° climb attitude as it was climbing through 500 feet 
mean sea level. The captain reported that he pushed the yoke forward but the 
aircraft did not respond. The flightcrew regained a level attitude by reducing power 
to flight idle and retracting the flaps. The crew reapplied power and continued the 
flight to Baltimore-Washington International Airport. The flight controls responded 
normally during the remainder of the flight and during landing. 

Examination of the aircraft disclosed that the 12 aluminum rivets which 
secured the left elevator torque tube to the torque tube collar in the empennage had 
failed •. The failed rivets allowed the left elevator torque tube to rotate freely and 
independently of the pilot's control movements. There was no other elevator or 
elevator control damage. 

The fracture surfaces of portions of eight torque tube collar rivets were 
examined by an independent engineering testing company. The examination revealed 
that: (1) the failures were caused essentially by shear stress at various locations 
along the shank of the rivets; (2) before the failure, the shanks of all the rivets were 
offset between 0.005 and 0.015 inch, indicating a looseness in the connection; and (3) 
the hardness of the aluminum rivets indicated that the rivets had been heat-treated • 

A review of the Federal Aviation Administration (FAA) Service Difficulty 
Records between 1976 and 1981 revealed 20 incidents (excluding this incident) which 
involved elevator control malfunctions or control failures in Convair 510 aircraft. 
Eight incidents involved elevator flutter, buffet, or vibration usually in cruise at 
speeds above 180 knots. Three of the elevator flutter/buffet incidents involved 
N531SA. In all 20 incidents, other empennage control system components were 
replaced, but the torque tube collar rivets were not changed. Accordini to FAA 
personnel, the elevator flutter problem is a fleet-wide problem which has been 
related to improperly fitted elevator/stabilizer shroud (aerodynamic seal) doors. The 
Safety Board concludes that the failed rivets were a result of shear forces which 
occurred after the rivets had been weakened previously durinr earlier inflicht 
flutter/buffet incidents. 
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As a result of the December 30, 1980, incident, Summit Airlines maintenance 
personnel immediately published a Fleet Campaign Directive outlining mandatory proce
dures for the inspection of the torque tube collar rivets on all Summit Convair 580 
aircraft. In addition, General Dynamics-Convair Division issued Service Bulletin 
640(340D) 27-6, dated February 23, 1981, which recommends inspection and/or replace
ment of the elevator torque tube attachment fasteners. The inspection and rework 
outlined in the service bulletin are applicable to all Convair 340, 440, 640, and Allison
powered 340/440 (CV-580) aircraft. 

Currently, about 135 aircraft in the United States are affected by Service Bulletin 
640(340D) 27-6. Most are high-time aircraft, such as N531SA, and many may have 
elevator torque tubes secured by aluminum rivets. Some aircraft which have had elevator 
torque tube overhauls or bearing changes may have close-tolerance bolts or tapered pins 
which were authorized as replacements for the aluminum rivets in the March 2, 1956, 
General Dynamics-Convair 340/440 Newsletter Review and as republished in April1959. 

In view of these circumstances and the potential serious consequences of an elevator 
torque tube fastener failure, the National Transportation Safety Board recommends that 
the Federal Aviation Administration: 

Issue an Airworthiness Directive to require mandatory compliance with 
provisions of General Dynamics-Convair Division Service Bulletin 
640(340D) 27-6, dated February 23, 1981. (Class D, Priority Action) 
(A-81-119) 

Determine the cause of and take appropriate action to prevent elevator 
vibration/flutter in Convair 340, 440, 640, and 580 aircraft. (Class II, 
Priority Action) (A-81-120) 

KING, Chairman, DRIVER, Vice Chairman, and McADAMS, GOLDMAN, and 
BURSLEY, Members, concurred in these recommendations. 
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Administration 
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The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman : 

Of1,ce of lhe Adm1n1slra1or FOO lnaepenaence Ave . S W 
Wash1ng1on. DC 20591 

. .. " . 

This is in response to NTSB Safety Recommendation A-81-121 issued by the Board 
on September 24, 1981. This recommendation resulted from the Board's investi
gation of an incident involving a Convair 580, operated by Interstate Airlines, 
on August 7, 1980. This was a regularly scheduled cargo flight, during which 
the nose gear failed to extend as the flightcrew prepared for landing. After 
several attempts to extend the nose gear, the flight returned to Logan Inter
national Airport, Boston, Massachusetts, and made an emergency landing with the 
nose gear retracted. The three crewmembers were not injured, but the aircraft 
was slightly damaged. 

Post accident inspection of the nose gear revealed that the right nose gear 
door hinge had failed and caused the right door to jam against the left door. 
The jammed doors prevented the nose gear from extending in flight. 

A review of the Federal Aviation Administration's (FAA) Service Difficulty 
Reports for the last 5 years revealed one other incident in which the nose gear 
door hinge on a Convair 340 failed. The Convair 240, 340, 440, and 580 landing 
gear systems are similar. 

A-81-121. Issue a maintenance bulletin to notify Convair 240, 340, 440, and 
580 inspectors, operators, and owners that, at major inspections, the nose gear 
door hinge bushings should be lubricated with MIL-L-7870 oil according to the 
manufacturer's maintenance manual. 

FAA Comment. The FAA concurs in the intent of this recommendation. We are in 
the process of issuing a maintenance bulletin to instruct principal airworthi
ness inspectors to ensure that landing gear door lubrication is adequately 
covered in their assigned operators' maintenance/inspection program. 

A copy of the maintenance bulletin will be forwarded to the Board when 
available and, with issuance, the FAA considers action completed on Safety 
Recommendation A-81-121. 

Sincerely, 

--;r'~ 
J. Lynn Helms 
Administrator 
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ISSUED: September 24, 1981 

SAFETY RECOMMENDATION(S) 

A-81-121 

On August 7, 1980, a Convair 580, operated by Interstate Airlines, was on a 
regularly scheduled cargo fiight when the nose gear failed to extend as the flight
crew prepared for landing. After several attempts to extend the nose gear, the fiight 
returned to Logan International Airport, Boston, Massachusetts, and made an 
emergency landing with the nose gear retracted. The three crewmembers were not 
injured, but the aircraft was slightly damaged. 

Postaccident inspection of the nose gear revealed that the right nose gear door 
hinge had failed and caused the right door to jam against the left door. The jammed 
doors prevented the nose gear from extending in fiight. 

Metallurgical examination of the hinge by the National Transportation Safety 
Board indicated that the failed hinge was fractured and that the fracture was typical 
of overstress separation in aluminum alloys. The source of the overstress forces is 
currently undetermined; however, there were significant deposits of rust which may 
have created high frictional loads located around the hinge bushing hole. The hinge 
bushing and pivot bolt were noticeably dry of any lubricants and did not appear to 
have been regularly lubricated. 

A review of the lubrication section of the manufacturer's maintenance manual 
for the Convair 580 indicated that the nose gear door hinge bushings were 
impregnated with MIL-L-7870 oil at the time of installation and that they should be 
relubricated with the same oil during major inspections. However, the Interstate 
Airlines CV-580 maintenance manual, approved by the Federal Aviation 
Administration (FAA), and the Allegheny Airlines CV -580 airframe overhaul manual, 
which is used by Interstate Airlines, do not address this requirement nor provide 
instructions on lubrication of nose gear door hinge bushings. 

A review of the FA A's Service Difficulty Reports for the last 5 years revealed 
one other incident in which the nose gear door hinge on a Convair 340 failed. The 
Convair 240, 340, 440, and 580 landing gear systems are similar. 

The Safety Board is concerned that the maintenance manuals of other Convair 
240, 340, 440, and 580 operators may not include the lubrication requirements for 
nose gear door hinge bushings. Inclusion of this information could prevent further 
gear-up landings caused by ja~med doors. 

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

Issue a maintenance bulletin to notify Convair 240, 340, 440, and 580 
inspectors, operators, and owners that, at major inspections, the nose 
gear door hinge bushings should be lubricated with MIL-L-7870 oil 
according to the manufacturer's maintenance manual. (Class D, Priority 
Action) (A-81-121) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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US. Deportment 
of Transportation 

Federal Aviation 
Administration 

December 1, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Olairman: 

Off•ce of the Aam.n,strator f.IJ(J lnOepenoe~ce Ave S W 
Washtngtor, DC 2ll5Y 1 

This is in response to NTSB Safety Reoonmendations A-81-124 through A-81-127 
issued by the Board on september 21, 1981. These reCCliJilendations resulted from 
the Board's investigation of an in-flight accident involving a World Airways, 
Inc., DC-10-30 aircraft en route f~ Balt~-washington International 
Airport, U.S.A., to Gatwick International Airport, U.K., on september 19, 1981. 

The investigation indicates that a flight attendant was attempting to remove a 
service cart f~ the personnel lift in the lONer galley when the lift started 
moving upward. The flight attendant became lodged between the top of the 
service cart and the top of the lift's doorway opening and, as a result, 
sustained fatal injuries. 

An interlock system is installed to prevent energ1z1ng the lift motor and thus 
raising or lowering the lift while either the upper or lower lift door is open. 
However, lifts have been observed to operate with one of the doors open. The 
electrical interlock switches are located in an area where they can be damaged 
by service carts or accidently activated by a flight attendant while trying to 
remove a service cart • 

A-81-124. Issue an Operations Alert Bulletin to all operators of DC-10 air
craft notifying them of the circumstances of this accident and informing them 
to tmplement procedures or temporary circuitry changes which would prohibit 
flight attendants in the main cabin service center f~ activating the galley 
personnel lift upward frau the lc::Mer lobe galley without verbal oonfirmation 
that all personnel are clear and the lower lift door closed. 

FAA Carment. '!he Federal Aviation Administration (FAA) concurs in the intent 
but not 1n the substance of this reconmendation. we do not intend to initiate 
any changes to the DC-10 galley personnel lift circuitry until a thorough · 
review of all safety ~lications involved in such changes has been completed. 
Our Northwest Mountain Region is presently involved in such a review with the 
Douglas Company and will make recommendations for any mandatory changes after 

• t .. ' ... _. 
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ca~pletion. Further, we are opposed to verbal conmmications as the! principle 
1 ift operating procedure, because the interphones are too busy oow, and the 
pressures of providing food service render such an approach unrealistic. 
Moreover, circuitry changes that would negate control of the persoonel lift in 
the galley service center could have an adverse i.npact on the rescUE! of 
attendants who might bec::one incapacitated in the lower galley. 

A-81-125. Issue an Airworthiness Directive to require affected OC-10 operators 
to brunediately comply with the Douglas Aircraft Company's Service 
Bulletin 25-266. 

FAA carment. 'Ihe FAA does not concur in this reconrnendation. 'Ihe \'orld 
A1rways DC-10-30 airplane involved in the fatal accident had the ~1ivalent of 
Service Bulletin 25-266 installed at Douglas prior to delivery. 'IhE! Cbor 
interlock switch which failed was mechanically januned in the actuatE!d position. 
Though incorporation of S/B 25-266 would not have altered the final outco1ne of 
this accident, this aspect is being considered as part of the total system 
reviB~T referenced in our cornnents to Reoomnendation A-81-124. It should be 
noted that of the 13 incidents related to DC-10 cart/personnel lift malfunc
tions, dating back to August 1973, only t\\0 involved contaminated s._iitches. 

A-81-126. Require a redesign of the galley personnel and food cart lift doors 
and door frames to relocate the interlock switches to a position whE!re they 
would not be susceptible to damage by food service carts, to inadvertent 
contact by personnel atteiTQ?ting removal of food service carts, and to 
cont~nination by foreign substance. 

FAA Comment. 'Ihe FAA concurs in the intent of this recommendation. As part of 
the reviB~T referenced in Recornnendation A-81-124, the following system design 
aspects are being studied for possible modification. 

a. r.bdify circuitry logic so that the S'IDP button function takes 
precedent over depressed call button. 

b. r.bdify "C" (cart) lift control system so that "C" lift can only be 
"cxxrmanded" from lower galley station and "directed" (called for or readied for 
sending to) from the service center. 

c. rvbdify interlock switch installation to lessen susceptibility to 
damage from food/beverage service carts. 

d. Retrofit of hermetically sealed interlocked switches on DC·-10 
airplanes not presently so configured. 

'Ihe Board will be informed of our findings resulting from this ongoing review. 

A-81-127. Review OC-10 operator training programs for flight attendant person
nel and flightcrews to assure that they include a description and discussion of 
the galley lift system including the electrical circuitry, location of circuit 
breakers, function of door interlock switches, and emergency operating 
procedures. 

• 
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FAA Ccmnent. The FAA concurs in this reccmnendation. Air carrier cp:rations 
Bulletin No. 1-76-12 - Flight Attendant Training P!ogram in Aircraft with Lower 
Galleys and Air Carrier qperations Bulletin No. 1-76-13 - DC-10 Food Service 
Cart Lift address the NTSB's recommendation with the exception of electrical 
circuitry. The bulletins discuss the galley circuit breaker location, 
electrical control panels, safety interlock switches, and normal and abnormal 
operating procedures, and require that these items be included in the carrier's 
training programs. Copies of these bulletins are enclosed. All regions whose 
carriers operate any aircraft with lower galleys have been requested to review 
their training programs and ensure the programs include the subjects listed in 
the air carrier operations bulletins. Electrical circuitry is not addressed 
because the FAA does not believe that electrical repairs or attempts to bypass 
safety system devices should be made 1:¥ crewmernbers. The electrical circuitry 
should be a function of the maintenance department with all repairs 
accomplished by a qualified technician. 

The FAA issued a general notice (GENOI') to all regions requesting that each 
principal operations inspector review the procedures for those assigned 
carriers that have lower galleys. The carriers have been requested to perform 
a galley lift preflight check for proper operation of the door interlock system 
switches, normal control button sequence operation, and emergency stop button 
operating prior to each flight. Any malfunction should be recorded in the 
aircraft maintenance log and either repaired or proper dispatch procedures 
followed in accordance with the aircraft's mininun equipnent list. A copy of 
this GENOI' is enclosed, and the FAA considers action oonpleted on Safety 
Recommendation A-81-127. 

Enclosures 

Sincerely, 

---:?t'-6 A , • 
J. Lynn Helms 
Administrator 

• 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. Lym Helms 
A "'"lfnistrator 
Federal Aviation Administration 
Washington, D.C. 20591 

--------------------~~-------------------

ISSUED: September 21, 1981 

SAFETY RECOMMENDATION(S) 

A-81-124 through -127 

The National Transportation Safety Board has under investigation an in-fiight 
accident involving a World ·Airways, Inc. DC-10-30 aircraft while en route from 
Baltimore-Washington International Airport U.S.A., to Gatwick International Airport, 
U.K., on september 19, 1981. 

Preliminary information indicates that a ftight attendant was attempting to 
remove a service cart from the personnel lift in the lower galley when the lift started 
moving 1.1>Ward. The Qight attendant became lodged between the top of the service 
cart and the top of the lift's doorway opening and as a result sustained fatal injuries. 

The reason the lift started moving upward with the lower galley lift door open 
has not yet been determined. An interlock system is installed to prevent energizing 
the lift motor and thus. raising or lowering the lift while either the upper or lower lift 
door is open. HQwever,· the Safety Board's investigation has disclosed that lifts have 
been observed to operate with one of the doors open. The Safety Board is thus 
concerned about the location of the electrical interlock switches. The switches are 
located in an area where they, can be damaged by service carts or accidently 
activated by a filght attendant while trying to remove a service cart • 

A review of the service history of the galley lift system revealed that in July 
1979 the Douglas Aircraft Company issued Service Bulletin 25-266 following two 
instances in which operators had reported that the galley lift system had operated 
with a lift door open. The Ser·vice Bulletin stated that the electrical interlock 
switches had failed due to contamination by various types of foreign liquid 
substances. The Service Bulletin also stated that this condition could result in injury 
to ftight personnel if the lifts are operated while the lift doors are open. 

While the Safety Board's preliminary investigation indicates that this Service 
Bulletin had been incorporated on the accident airplane, we note that this occurrence 
further exempllfies the extreme hazard of this situation. We believe that in addition 
to mandatory compliance of the Service Bulletin and interim procedures to prevent 
another accident, the design of the entire interlock system should be changed to 
eliminate the potential for damage to the interlock switches. 
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Furthermore, our preliminary investigation indicates that the trapped fiight 
attendant was not immediately released. Although the reason for the delay has not been 
determined, the Safety Board is concerned that the other fiight attendants may not have 
been sufficiently knowledgeable about the lift circuitry design and emergency operational 
methods to have effected a release. 

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

Issue an Operations Alert Bulletin to all operators of DC-10 aircraft 
notifying them of the circumstances of this accident and informing them 
to implement procedures or temporary circuitry changes which would 
prohibit fiight attendants in the main cabin service center from 
activating the galley personnel lift upward from the lower lobe galley 
without verbal confirmation that all personnel are cleat and the lower 
lift door closed. (Class I, Urgent Action) (A-81-124) 

Issue an Airworthiness Directive to require affected DC-10 operators to 
immediately comply with the Douglas Aircraft Company's Service 
Bulletin 25-266. (Class I, Urgent Action) (A-81-125) 

Require a redesign of the galley personnel and food cart lift doors llJld 
door frames to reloc~te the interlock switches .to a position where they 
would not be susceptible to damage by food service carts, to inadvertant 
contact by personnel attempting removal of food service carts, and to 
contamination by foreign substance. (Class I, Urgent Action) (A-.81-126) 

Review DC-10 operator training programs for fiight attendant personnel 
and fiightcrews to assure that. they include a description and discussion 
of the galley lift system including the electrical circuitry, location of 
circuit breakers, function of door interlock switches, and emergency 
operating prQcedures. (Class I, Urgent Action) (A-81-127) 

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

• .~~- .. < ·t 
• I I .l \ .. 

.. 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 22, 1981 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Irrlependence Avenue, Stl. 
Washington, D.C. 20594 

Dear Mr. Chairman: 

Off1ce of the Administrator 800 Independence Ave . SW 
Wasn,nglon. DC :20591 

.... 

This is in response to NTSB Safety Recommendations A-81-128 through A-81-131 
issuerl by the Board on September 30, 1931. There reconmerrlations resulted 
from the Board's special investigation. of the evacuation of United Airlines 
Charter Flight 5820, a DC-8-61, on December 29, 1980, in Phoenix, Arizona. 
On boa·rd the aircraft were 238 passengers and 9 crewmembers. The evacuation 
was prompterl by the failure of the rear larrling gear bogie beam which 
resulted in a fire in the aircraft's right min landing gear. During the 
evacuation, 2 passengers were injured seriously ani 24 pasrengers were 
injured slightly. 

The cockpit crew was erroneously !:dvised of an engine fire ani began 
emergency shutdown procedures. The captain ini tiaterl the evacuation after 
all electrical power had been shut down. Because the public aidress (PA) and 
cabin interphone systems were powerless, the secorrl officer hal to give the 
evacuation orders to pa.ssengers and flight atterrlants by "word of mouth." A 
lack of communication existed between crewmembers in the front of the cabin 
who ordererl passengers to evacuate and those in other pa.rts of the cabin who 
ordererl passengers to remain seated. This lack of communication delayerl the 
evacuation considerably. 

Crewmembers did not attempt to use megaphones, but instead relied on shouted 
commands to provide guidance to passengers. After most of the passengers hal 
deplaned, 2 flight attendants unsuccessfully attempted to remove one of the 
megaphones from its brackets. Subsequent investigation did not reveal any 
problems with the mechani sn holding the megaphone in place. The total time 
for evacuation was about 150 seconds- exceeding the 90-secorrl limit set by 
the Federal Aviation Administration (FAA) for aircraft certification. 
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A-81-128. 

Amend 14 CFR 121 .417 to include megaphones as a piece of anergenc:y equipment 
which crewmembers must actually operate during initial training end recurrent 
training procedures. 

FAA Comment. 
. ... 

The FAA concurs with the NTSB' s analysis that megaphones are vi tal to 
successful emergency evacuations; however, in view of the fact trat 
crewmembers are already required to be trained in the use of megaphones, the 
FAA does not believe that additional rulemaking is necessary. 

Megaphones are a required piece of emergency equipnent (as are crash axes, 
fire extinguishers, and first-aid equip:nent) as provided for in :F'ederal 
Aviation Regulations (FAR) 121.309 and must, therefore, be includ.ed in 
crewmember training as required in FAR 121.417(b)(2). 

FAR 121.417(b)(2) requires that crewmembers receive individual instruction in 
the location, function, and operation of emergency equipnent including, in 
part, equipnent used in ditching and evacuations. Although megaphones are 
not specifically named in Section 121.417, they are a piece of equipnent that 
could be used in both a ditching or evacuation and, therefore, crewmembers 
must be trained to use them. A letter will be prepared and forwarded to all 
Principal Operations Inspectors (POI), 'Which will reassert the necessity for 
training in the use of megaphones, and reassert the need for crew training as 
required to assure evacuation in the specified ttme. 

The FAA intends to take no further action regarding this recommendation. 

A-81-129. 

Require the installation of an independently powered evacuation a~arm system 
in passenger-carr,ying aircraft. · 

FAA Comment. 

The carriers are required to have emergency procedures established whereby 
the cockpit and cabin crews are notified of an emergency condition. The PA 
system, interphone system, and megaphones are all means for communicating 
with the passengers in the event of an emergency • 

• 
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To implement this safety recommendation a rule change would be necessary 
to require that a new alarm system be installed on most aircraft. The FAA 
has reviewed the effects of the recommendation and has determined that the 
cost of compliance with such a rule would far outweigh any identifiable 
safety benefits. Therefore, the FAA does not plan any further action on this 
recommendation. 

A-81-130. 
. ... 

Promptly adopt the final rule as proposed in FAA's Notice of Proposed 
Rulemaking No. 81-1 - to have the public address system on 
passenger-carrying aircraft capable of operating from a power source 
independent of the main electrical generating system without jeopardizing the 
in-flight emergency electrical power system. 

FAA Comment. 

The FAA's Notice of Proposed Rulemaking No. 81-1 comment period closed on 
April 20, 1981. In reviewing the comments and analyzing the economic impact, 
the FAA has determined that the cost of compliance with the proposed rule 
would far outweigh any identifiable safe~ benefits. Accordingly, the FAA 
plans to withdraw the proposed requirement that PA systems be capable of 
operating from a power source independent of the main electrical generating 
system. We expect to announce this decision during that latter p:u-t of 
January 1982; consequently, no further action is planned on this 
recommendation. 

A-81-131. 

Amend the ~~'s for passenger-carrying aircraft to require that the PA 
system be operable fran the cockpit and fran at least one flight attendant 
station at all times. These amendments should include provision that the 
aircraft may continue the flight or series of flights with other portions of 
the system inoperative for a reasonable number of flight hours, but may not 
depart a station where repairs or replacements can be made. 

FAA Comment. 

Currently, the master minimum equipnent lists (MMEL) address the PA systems. 
The I~{[L allow the PA system to be inoperative when an aircraft is dispatched 
provided: (1) It is not required for emergency procedures; 
(2) Alternate, normal, and emergency procedures and/or operating restriction 
are established and utilized; and, (3) Cabin attendant's interphone system is 
operative. 

• 
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The carriers must provide an acceptable alternative means for communication 
between the cockpit and cabin crew and between the crew and the Jassengers. The 
FAA has determined that the alternate procedures, megaphones, and an operative 
interphone system are acceptable for continuing a flight with an inoperative PA 
system. With regard to timely repairs of equipment, the preamble to the minllnum 
equipment list (MEL) clearly states that the MEL was never intended to provide 
continued operation of the aircraft for an indefinite period with inoperat~ve 
items. The basic purpose of the MEL is to penni t the operation of an aircraft 
with certain inoperative equipment within the framework- of a controlled and 
sound program of repairs and :rarts replacement. However, in view of the Board's 
recommendation, we will consider an addition to the MME1 to assure that other 
p:>rtions of the system are repaired within a reasonable number of flight 
hours. 

The FAA finds that the current p:>licy regarding PA system is adequate and 
proper. Accordingly, aside from our proposed actions referenced above, we do 
not intend to pursue further action relative to Safety Recommendation A-81-131. 

' ' 

Sincerely, 

~u--
J. Lynn Helms 
Administrator 

... 



, 
NATIONAL TRANSPORT AT ION SAFETY BOARD 

WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Honorable J. Lynn Helms 
Administrator 

ISSUED: September 30, 1981 

Federal Aviation Administration 
8001ndependenceAvenue,S.W. 
Washington, D.C. 20591 

SAFETY RECOMMENDATION($) 

A-81-128 through -131 

-----------------------------------------
The National Transportation Safety Board conducted a special investigation of 

the evacuation of United Airlines Charter Flight 5820, a DC-8-61, on December 29, 
1980, in Phoenix, Arizona. 1/ On board the aircraft were 238 passengers and 
9 crewmembers. The evacuatiOn was prompted by the failure of the rear landing gear 
bogie beam which resulted in a fire in the aircraft's right main landing gear. During 
the evacuation, 2 passengers were injured seriously and 24 passengers were injured 
slightly. 

The cockpit crew was erroneously advised of an ensfne fire by the airport tower 
and began emergency shutdown procedures. The captain initiated the evacuation 
after all electrical power had been shut down. Because the public address (P A) and 
cabin interphone systems were powerless, the second officer had to give the 
evacuation orders to passengers and night attendants by "word of mouth." 

A lack of communication existed between the cabin crew in the front of the 
cabin who ordered ~ngers to evacuate and those in other parts of the cabin who 
ordered passengers to remain seated. The lack of communication delayed the 
evacuation considerably. Although the majority of passengers escaped serious injury, 
had the aircraft fire suddenly worsened, the breakdown of communication could have 
drastically reduced the chances of occupant survival. 

Crewmembers did not attempt to use the megaphones, but instead relied on 
shouted commands to provide guidance to passengers. After most of the passengers 
had deplaned, two filght attendants unsuccessfully attempted to remove one of the 
megaphones from its brackets. Subsequent investigation did not reveal any problems 
with the mechanism holding the megaphone in place. 

1/ For more information read, "Special Investigation Report: Evacuation of United 
Airlines DC-8-81, Sky Harbor International Airport, Phoenix, Arizona, December 29, 
1980." (NTSB-&IR-81-4.) 

• 
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This accident afforded an unusual opportunity to determine the elapsed time of this 
evacuation, because a local television station filmed the incident from a helicopter. The 
Safety Board found that the total time for evacuation was about 150 seconds -- exceeding 
the 90-second limit set by the FAA for aircraft certification. 

As part of this special investigation, the Safety Board reviewed its past accidents, 
studies, and recommendations relating to emergency communication equipment. These 
have shown repeatedly that megaphones, evacuation alarms, and PA systems are vital to a 
successful emergency evacuation. Megaphones have been shown to be rarely used in 
evacuations. While emergency training regulations contained in 14 CFR 121.417 identify 
specific equipment that crewmembers must use during training drills, the megaphone is 
not included in this list of equipment. The Safety Board believes that. crewmembers 
should be required specifically to become familiar with the availability and use of the 
megaphone. 

On August 23, 1974, the Safety Board recommended that air carrier aircraft be 
equipped with audio visual evacuation alarm systems· (Safety Recommendation A-72-141). 
The FAA delayed any action until further study could be done to determine the most 
practical and effective means of installing and utilizing these systems. To date, the 
Safety Board is not aware of any comprehensive studies by the FAA on this subject. The 
Safety Board believes strongly· that the FAA should require the installation of an 
independently powered evacuation alarm system in passenger-carrying aircraft. 

On December 20, 19'14, the Safety Board recommended that PA systems be required 
to be capable of operating on a power source independent of the main aircraft power 
supply (Safety Recommendation A-74-111). The Safety Board has found that 
crewmembers depend on the PA system to provide instructions to passengers more than on 
any other means of communication. The Safety Board also noted that the interphone 
system, which must be operable when the P A system is inoperable before an aircraft can 
be dispatched, is an inadequate substitute for the PA system because it cannot serve to 
provide instructions to passengers. FA A's January 19, 1981, Notice of Proposed 
Rulemaking No. 81-1 proposing to have the PA system powered from an independent 
electric source is a long overdue step in the right direction. 

Standardization of the Master Minimum Equipment Lists (MMEL's) to allow the PA 
system to be inoperative as long as the cabin interphone system is operative and alternate 
normal and emergency and/or operating restrictions are utilized presently allows a PA 
system to remain inoperative indefinitely. The Safety Board believes that the MMEL's 
governing the dispatch of an aircraft with inoperative equipment should spell out specific 
rules so that the PA system cannot remain inoperative indefinitely. 

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

Amend 14 CFR 121.417 to include megaphones as a piece of emergency · 
equipment which crewmembers must actually operate during initial 
training and recurrent training procedures. (Class D, Priority Action) 
(A-81-128) 

Require the installation of an independently powered evacuation alarm 
system in passenger-carrying aircraft. (Class D, Priority Action) 
(A-81-129) 

l t~ !, '/ ·.·. ' . 
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Promptly adopt the final rule as proposed in l"AA's N()tice of Proposed 
Rulemaklng No. 81-1 -- to have the public addresss system on 
passenger-carrying aircraft capable of operating from a power source 
independent of the main electrical generating system without 
jeopardizing the in-fiight emergency electrical power system. (Class II, 
Priority Action) (A-81-130) 

Amend the MMEL's for passenger-carrying aircraft to require that the 
P A system be operable from the cockpit and from at least one flight 
attendant station at all times. These amendments should include 
provision that the aircraft may continue the flight or series of flights 
with other portions of the system inoperative for a reasonable number of 
flight hours, but may not depart a station where repairs or replacements 
can be made. (Class II, Priority Action) (A-81-131) 

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

. ·I 
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U.S Deportment 
of Transportation 

Federal Aviation 
Administration 

December 21, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Olhce of the Admrnrstrator 80(1 lndependE>nCE' AvE' S W 
Wash,nglon DC ~'0591 

. ... 

This is in response to NTSB Safety Recommendations A-81-132 through A-81-138 
issuerl by the Board on October 6, 1981 . Theaa reconmerrlations resul terl from 
the Board's "Special Investigation Report-Aircraft Separation Incident at 
the Hartsfield Atlanta International Airport, Atlanta, Georgia, October 7, 
1900." (NTSB-SIR-81-6) The NTSB investigation reports a series of events 
that occurrerl in which several aircraft were in proximity of other aircraft 
with less than standard separation in the vicinity of the Hartsfield 
International Airport. 

A-81-132. Upgrade the simulation program at terminal facilities equipperl 
with automaterl raiar so that radar training ani testing may be accomplished 
mainly via simulation. Consideration should be given to a system similar to 
that at the FAA's raiar training facility in Oklahoma City. 

FAA Comment. The Federal Aviation Administration (FAA) initiated a national 
program in FY-78 to upgrade or establish Enhanced Target Generator (Rro) 
laboratories at terminal facilities equipped with ARTS III/IliA automation 
systems. Funding to complete this program is in the FY-82 budget. Upon 
completion of this program, each ARTS III/IliA terminal facility will have at 
least two vertical radar displeys ani associaterl equipment available for 
conducting rEdar simulation training ani testing. The on-line ARTS III/IIIA 
computer is used to operate the El'G software 13-t all terminal facilities 
except at the New York ani Chicago O'Hare TRACON' s. These two facilities 
will have starrl-alone ARTS IIIA computer systems for operating the :ETG labs. 
Consideration was given to establishing stand-alone radar training labs 
similar to those at the FAA Radar Training Facility in Oklahoma City, 
however, the proposed cost of $4.8 million was found to be excessive. 
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A program to establish Training Target Generator ( TTG) laboratories at 
terminal facilities equipped with ARTS II automation ey-stems is included in 
the proposed FY~3 budget. ARTS II facilities will be provida'j with the 
capability to conduct radar simulation training and testing provided the 
necessary funds are approved by Congress. 

A~1-133. When an improved simulation system is acquired at te~rminal 
facilities, require controllers to periooically demonstrate a predetermined 
level of skill similar to the manner in which the FAA requires air carrier 
pilots to demonstrate proficienc.y on aircraft simulators. 

FAA Comment. A feasibility/applicability study will be conducted to 
determine whether a radar controller "skill-level" demo-nstraticn concept 
should be used as part of a proficiency review. 

• - 0 

A~1-134. Redesign the low altitude/conflict alert at ARTS III facilities s:J 

that audio signal associated with the low altitude alert is readily 
disti~shable from that associated with the conflict alert and heard only 
by controllers immediately concerned with the involved aircraft. 

FAA Comment. We do not concur with the recoiiiilerrlation as written. We do 
concur that each controller should have an audio signal and action has been 
ini tiateJ. to redesign the ARTS III facilities to provide this feature. No 
timetable has yet been established for its implementation. On the other 
hand~ we do not concur that separate alarms are needed for low altitude and 
conflict alerts. We believe that audio alarms represent a general warning or 
attention getter. The blinking alphanumerics represent the specific warning. 
It identifies the aircraft involved ar:rl the nature of fue problem. The 
controller does not take control action baserl on the audio alarm; 
consequently, no benefit can be determined for the second audio alann. The 
alarm or alarms mean the same thing, scan the d i spley. 

A~1-135· Redesign the low altitude/co~~ict alert ~stem at ARTS III 
facilities so that virual alert is unique, easily detected, ani adequately 
contrasted when the data tag is in the handoff status. 

-, 0. 

1.:.' "' 
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FAA Comments. We do not concur with this recommendation- The current low 
altitude am con...f1.ict alert prerentations are unique. Unique full data block 
indicators for both low altitude ani corL.~ict alerts are providErl as well as 
pertinent tabular data in a dedicate::l display list. The variance of display 
contrast, by increasing intensity of alert full data blocks, was testErl ani 
determine::l to provide no significant improvement in the displey of alerts. 

A~1-136. Direct facilities whose airspace is configure::l in a manner similar 
to that of Atlanta Tower's (i.e., a "feeder" controller working two corridors 
which converge at the edge of the next controller's airspace) to review and 
establish procedures as necessary to provide altitude separation until .... 
longitudinal separation is assured. 

-
FAA Comment. The proce::lures as prescribe::l in FAA Ha.nibooks 7110.65B and 
7210.3F are adequate to enEllre separation. 

Specifically, FAA Handbook 7110.65B, Chapter 3, addresses vertical, 
longitudinal, and lateral separation staniards. Chapter 4 addresses radar 
separation standards as well as specific procedures when employing parallel 
and/or simultaneous ILS approaches (paragraphs 7CJ7 and 798). 

FAA Handbook 7210.3F requires each facility to issue a Standard Operating 
Procedures Directive prescribing, as a minimum, the responsibilities and -
jurisi ictiona.l boundaries of each operational p:>si tion (paragraph 201). It 
further provides conceptual guidance for conducting sirmll taneous TIS 
approaches to parallel runways, which incl\rles the minimum vertical ani radar 
separation requirements "W"lder given corrl i tions. 

A-81-137. Review the physical location of the various sectors' control 
positions to assess and optimize space utilization at Atlanta and in similar 
facilities nationwide to provide for direct communication and ease of 
coordination between closely interacting control positions. 

FAA Comment. The FAA constantly e\Taluates its facilities m ensure an 
optimum operation. However, radar and automation equipment mey be arranged 
in many different configurations, deperrling on the type of facility and its 
requirements. As a result, we are unable to dictate a stanlardized equipnent 
configuration. We, therefore, rely on the facility reconfiguration as 
changing conditions dictate. 

I 

... " l ~ . 
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The elaborate communications systems provided at these facili ti1~s are 
interrled to ease coordination between positions of operation without 
necessarily having them physically located in close proximity. We prefer 
this method of coordination rather than unrecoroed control inst:ructions. 

A-81-138. Incorporate playback capability into the next generation of 
automated radar, both en route and terminal, s:> that actual problems 
involving a variety of traffic situations mey be reviewe:i on the radar 
display for training purposes. 

FAA Comment. A video system for recording am playing back all the data 
d i splayerl on the air traffic controllers' consoles has been developerl and 
testerl at the FAA Technical Center. · .. · 

The system, which was developed, is expected to fini inlportant :implications 
such as the following: 

a. Investigation of accident/incidents. 
b. Analysis of operations am procedures. 
c. Use as a training aid. 

The FAA recognizes the value of video recoroing and playback system 
equipnent, however, its inclusion in any budget must be considered in context 
with other more pressing safety equipment needs. 

.. 

Sincerely, 

--;lt;;,,'Z4-/ 
J. Lynn Helms 
Administrator 

t I' ' 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: October 6, 1981 

-----------------------------------------Forwarded to: 
Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
800 lndependenoe Avenue, s. W. 
Washington, D.C. 20591 

SAFETY RECOMMENDATION(S) 

A-81-132 through -138 

-----------------------------------------
On the morning of Ootober 'l, 1980, a ohain of events oc~urred in whioh several 

airoraft were in proximity of other alroraft with less than standard separation in the 
vioinity of the Hartsfield International Airport, Atlanta, Georgia. All of these 
airoraft were under the positive oontrol of the Atlanta Approaoh Control Faoility. In 
ate least two instanoes the pilots. of air oarrier airoraft found it neo~ary to take 
evasive aotion to avoid a potential oollision. In one o•se, the pilot of an Eastern 
Airlines Boeing 72'1 added power so quiokly, to avoid another Eastern Airlines 
Lookheed L-1011, that the maximum exhaust gas temperature limits of all three 
engines were exoeeded. The Safety Board investigated the events surrounding this 
inoident and issued a Speoiallnvestigation Report. 1/ Based on information oontained 
within the report, the National Transportation Safety Board reoommends that the 
Federal Aviation Administration: 

Upgrade the simulation program at terminal faoWties equipped with 
automated radar so that radar training and testing may be 
aooompllshed mainly via simulation. Consideration should be given 
to a system similar to that at the FAA's radar training faoillty in 
Oklahoma City. (Class II, Priority Aotion) (A-81-132) 

When an improved simulation system is aoqulred at terminal 
faoillties, require oontrollers to periodically demonstrate a 
predetermined level of skill similar to the manner in whioh the FAA 
requires air oarrier pilots to demonstrate profioienoy on alroraft 
simulators. (Class 0, Priority Aotion) (A-81-133) 

Redesign the low altitude/oonfiiot alert at ARTS W faoilities so 
that the audio signal associated with the low altitude alert is readily 
distinguishable from that associated with the C!ODfiiot alert and 
heard only by ·oontrollers ·immediately oonoerned with the involved 
airoraft. (Class U, Priority Aotion) (A-81-134) 

1/ For more Information read, "Speoial lnvestiaation Report--Alroraft Se~•tlon 
fnoidents at the Hartsfield Atlanta International Airport, Atlanta, Georgia, 
Ootober 7, 1980." (NTSB-SIR-81-6) 

• Ill 3340 
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Redesign the low altitude/confiict alert system at ARTS III facilities so 
that the visual alert is unique, easily detected, and adequately 
contrasted when the data tag is in the handoff status. (Class n, Priority 
Action) (A-81-135) 

Direct facilities whOse airspace is configured in a manner similar to that 
of Atlanta Tower's (i.e. a "feeder" controller working two corridors 
which converge at the edge of the next controller's airspace) to review 
and establish procedures as necessary to provide altitude separation until 
longitudinal separation is assured. (Class D, Priority Action) (A-81-136) 

Review the physical location of the various sectors' control positions to 
assess and optimize space utilization at Atlan~a and in similar facilities 
nationwide to provide for direct communication and ease of coordination 
bet.ween closely interacting control positions. (Class D, Priority Action) 
(A-81-137) 

Incorporate playback capability into the next generation of automated 
radar, both en route and terminal, so that actual problems involving a 
variety of traffic situations may be .reviewed on the radar display·for 
training purposes. (Class D, Priority Action) (A-81-138) 

KING, ·chairman, and BURSLEY, Member, concurred in these recommendetions. 
GOLDMAN, ·Member, concurred in all but Recommendation A-81-132 ·and filed the 
comments below. DRIVER, Vice Chairman, ~nd McADAMS, Member, did not participate. 

PATRICIA A. GOLDMAN, Member, filed the followi"' additional comments: 

I do not believe Safety Recommendation A -81-132 is justified. The special i> 
investigation had a very limited scope of inquiry, since lt only examined the situation at 
Atlanta. The· specific objectives of the recommendations· .were never identified. For 
example, it is not clear whether the proposed upgrade involved software or hardware ~ 
modifications.· Consequently, the cost implications of the recommen~tion are virtually 
unknown. This ·concerns me. 

Certainly "safety" is the Board's primary concern, an~ we should. not withhold a 
recommendation ·just because we have not completed . a cost benefit analysis of the 
recommendation. On the other hand, I do not believe the Board should continue to issue 
recommendations without some sort of recognition rega~ding their practicality relative to 
cost. 

• 112 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 10, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Olairman: 

Offrct• of ft>e Ad•!Hrlrsfrafor t•HIIndt•pE'ndt>mt>Ave SW 
Wd~tungton DC 2l'~·~l1 

This is in response to NTSB Safety Recommendation A-81-144 issued by the 
Board on October 6, 1981. This recorrrnendation resulted fran the Board's 
investigation of an incident involving a u.s. Air DC-9, N943VJ, on June 23, 
1981. While executing a landing at washington National Airport, the crew was 
alerted by the pilot of an aircraft oo the grouoo that the left main gear 
wheel assembly was in a oocked position. '!he landing was aborted and the 
aircraft diverted to Dulles International Airport. A low pass by the Dulles 
control tower verified that the left gear wheel assembly was oocked. After 
the runway was foamed, the aircraft bouched down, rolled out, during which 
the wheel assembly rotated and tracked back bo its normal landing position, 
and a safe landing was accomplished. 

Examination of the left main gear assembly disclosed that the safety pin in 
the apex bolt of the main gear borque link had sheared and the nut on the 
apex bolt had been forced fran its position oo the bolt. '!his allowed the 
torque link to separate and the 1nain gear shock strut piston to rotate and 
cock. '!he apex bolt, P/N 4925624, remained in position within the darrper 
assembly; the nut was not recovered. 

A second incident involved an Air Mexico OC-9 during rotation and takeoff 
f~n Zihuatenejo, Mexico, on August 24, 1980. The crew heard a loud noise, 
but the takeoff was carnpleted and the landing gear retracted with all indi
cations normal. Shortly thereafter, the No. 2 engine oil quantity indication 
decreased and the crew elected to return to the departure airport. '!he crew 
was not aware that the lower end of the right main landing gear shock strut 
piston had failed and had separated from the aircraft. A normal approach and 
touchdown was accarnplished. After bouchda.m, as the airspeed decreased, the . 
right wing dropped until the right main landing gear strut and right wing tip 
contacted the runway. The aircraft came bo a stop about 5,500 feet 00wn the 
runway and to the right of the centerline. 

McDonnell Douglas performed a failure analysis of the recovered apex bolt 
which indicated that the safety pin failed or fell out and that the apex 
attachment nut backed off from its installed position on the apex oolt. '!he 
face of the fracture on the apex ool t was damaged bo the extent that the Joode 

; .. 
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of failure could not be detetmined. As a result of this analysis, I:buglas 
Aircraft Coopany issued All ~rators Letter (AOL) 9-1261 on April 24, 1981, 
to change the method of securing the apex bolt attachment nut 1:¥ replacing 
the safety pin, washer and cotter pin with a bolt, nut, washer, and cotter 
pin. This method double locks the attachHlEmt nut to the apex ool t, 
P/N 4925624. 

A-81-144. Issue an Airworthiness Directive to require :imrlv::!diate and periodic 
inspections of the main landing gear torque link apex bolts, P/N 4925624, for 
missing safety pins or loose apex nuts, excessive wear, lack of permanent 
identification, or the absence of cadmium plating and to requirE~ that if any 
of these conaitions are detected, the bolts should be replaced with new bolts 
incorporating the double locking feature referenced in the Douglas Aircraft 
Conpany's All Operators Letter 9-1261. 

FAA Comment. The Federal Aviation Administration (FAA) concurs in part with 
the Board 1s findings as stated in this safety recommendation. Improper 
maintenance and inspection, or the unauthorized use of a substitute apex lx>lt 
and nut installation, may have contributed to the u.s. Air incident. The 
cause and failure IIOde of the Air Mexico incident has not been determined, 
but preliminary investigation indicates the two failures are unrelated. 
FAA's service difficulty data bank shows no previous failures with this type 
installation. 

Cadmium plating was, and is, required on all apex bolts (P/N 4925624) and 
identification markings were instituted on lx>lts installed on airplanes 
delivered during and subsequent to 1970. Tests were conducted on t\10 lx>lt/ 
nut combinations which were previously ~ed from service by an operator 
and overhaul station and returned to the I:buglas Aircraft Conpany. These 
tests reveal conclusively that the type failure on u.s. Air could only have 
occurred as a result of the installation of an excessively worn, damaged, 
and/or oversized nut (of unknown origin) on a worn bolt. 

The FAA agrees that questionable maintenance and inspection practices, and/or 
unauthorized substitute parts, may have been the cause for these failures. 
we plan to investigate this problem further and continue technical 
discussions with the manufacturer to determine corrective action. we plan 
to couplete this investigation by December 15, 1981, and our findings will be 
made public up:>n coopletion. In the interim, we believe the I:buglas Aircraft 
Company All Operators Letter 9-1261, dated April 24, 1981, is a :satisfactory 
means of alerting the operators and furnishes a means to continue to monitor 
the problem. 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 

1 ..... 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable J. LyM Helms 
Administrator 

ISSUED: October 6, 1961 

Federal Aviation Administration 
800 IndependenceAvenue,S.W. 
Washington, D.C. 20591 

SAFETY RECOMMENDATION(S) 

A-81-144 

-----------------------------------------
On June 23, 1981, while executing a landing at Washington National Airport, 

Washington, D.C., the crew of a U.S. Air McDomell-Douglas. DC..:9-30, N943VJ, was 
alerted by the crew of an aircraft on the ground that the left main gear wheel 
assembly was in a cocked position. The landing was aborted and the aircraft was 
diverted to Dulles Interns tional Airport. The aircraft fiew by the Dulles control 
tower and tower persomel verified that the left gear wheel assembly was cocked. 
After the runway was foamed, the aircraft touched down, rolled out, during which the 
wheel assembly rotated and tracked back to its normal landing position, and a safe 
landing was accomplished. 

Examination of the left main gear 8!6embly disclO&ed that the safety pin in the 
apex bolt of the main gear torque link had sheared and the nut on the apex bolt had 
been forced from its position on the bolt. This allowed the torque link to separate 
and the main gear shock strut piston to rotate and cock. The apex bolt, P/N 4925624, 
remained in position within the damper assembly; the nut wtts not recovered. 

Metallurgical examination of the bolt revealed that the diameter of its shank 
was worn throughout its length an average 0.010 inch below the minimum limit of 
0.998 inch specified in the Douglas Aircraft Company drawing No. 4925624. Further, 
the bolt was not cadmium plated nor was it permanently identified by a part number 
as specified in the Douglas drawing. It could not be determined by visual means 
whether the bolt conformed to specifications or was an unauthorized substitute. 

On August 24, 1980, the crew of an Air Mexico DC-9 heard a loud noise during 
rotation and takeoff from Zihuatenejo, Mexico. The takeoff was completed and the 
landing gear retracted with all indications normal. Shortly thereafter, the No. 2 
engine oil quantity indication decreased and the crew dected to return to the 
departure airport. The crew was not aware that the lower end of the right main 
landing gear shock strut piston had failed and had separated from the ttircraft. The 
crew made a normal approach and touchdown. After touchdown, as the airspeed 
decreased, the right wing dropped until the right main landing gear strut and right 
wing tip contacted the runway. The aircraft came to a stop about 5,500 feet down 
the runway and to the right of the centerline. 

115 .. · 
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Investigation of this latter accident revealed that the main landing gear shock strut 
failed after the torque link apex bolt, P/N 4925624, failed~ Failure of the bolt allowed the 
torque link to separate and the main gear shock strut piston to rotate 11bout 90°. The 
shock strut piston failed above the axle when loads generated by the cocked wheels 
exceeded the design limit loads on the shock strut piston. 

McDonnell Douglas performed a failure analysis of the recovered apex bolt which 
indicated that the safety pin failed or fell out and that the apex attachment nut backed 
off from its installed position on the apex bolt. The face of the fracture on the apex bolt 
was damaged to the extent that the mode of failure could not be determined. As a result 
of this analysis, Douglas Aircraft Company issued All Operators Letter (AOL) 9-1261 on 
April 24, 1981, to change the method of securing the apex bolt attachment nut by 
replacing the safety pin, washer, and cotter pin with a bolt, nut, washer, and cotter pin. 
This method double locks the attachment nut to the apex bolt, P/N 4925624. 

Since the disengagement of the main landing gear torque link assembly results in a 
potentially hazardous situation to the aircraft and its occupants, the National 
Transportation Safety Board recommends that the Federal Aviation Administration: 

Issue an Airworthiness Directive to require immediate and periodic 
inspections of the main landing gear torque link apex bolts, P/N 4925624, 
for missing safety pins or loose apex nuts, excessive wear, lack of 
permanent identification, or the absence of cadmium plating and to 
require that if any of these conditions are detected, the bolts should be 
replaced with new bolts incorporating the double locking feature 
referenced in the Douglas Aircraft Company's All Operators 
Letter 9-1261. (Class D, Priority Action) (A-81-144). 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 

By: 

• 

/~II .If,~ 
James B. King /""" 
Chairman 

11,.. .... u 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

December 31, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Ofl1ce of the Administrator 800 Independence Ave S W 
Wash1ngton. DC 20591 

This is in response to NTSB Safety Recommendation A-81-153 issued by the 
Board on November 9, 1981. This recommendation resulted from the Board's 
investigation of an unintentional nose gear-up landing of a Swearingen SA-226 
Metro II airplane, operated by Britt Airways, Inc., at Indianapolis 
International Airport on February 13, 1981. 

A-81-153. Require the revision of the FAA-approved maintenance manual for 
all Swearingen SA-226 airplanes to include a precaution concerning 
inadvertent gear collapse when the aircraft is being lifted or hoisted when 
all three gears are not fully extended. 

FAA Comment. The Federal Aviation Administration's (FAA) Engineering and 
Manufacturing Directorate, responsible for general aviation aircraft 
certification, forwarded the recommended revision to the Fairchild Swearingen 
Corporation. The FAA, in its transmittal, encouraged the manufacturer to 
incorporate the Safety Board's recommended change to the Swearingen SA-226 
airplane maintenance manual. 

The Swearingen SA-226 airplane was certificated under- 14 CFR 23 and does not 
require the manufacturer to provide an FAA-approved maintenance manual. We 
do not believe that the incident upon which the NTSB recommendation is based 
constitutes an unsafe condition that justifies issuance of an airworthiness 
directive, nor do we have regulatory authority to direct a mandatory revision 
to Swearingen SA-226 maintenance manual. We consider action on NTSB 
Recommendation A-81-153 completed. 

~_;~~ 
J. Lynn Helms 
Administrator 

1 : I ' 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: November 9, 1981 

SAFETY RECOMMENDATION($) 

A-81-153 

On February 13, 1981, a Swearingen SA-226 M.etro U airpl40e, operated by Britt 
Airways, Inc., made an unintentional nose gear-up landing at .Indianapolis 
International Airport. The airplane came to rest on the runway with both main 
landing gears fully extended and the nose gear partially out of the wheel well. 
Investigation of this incident by the National Transportation Safety Board found no 
discrepancies in the landing gear position indicating and warning system. The reason 
for the failure of the landing gear to extend could not be determined. There was 
minor damage to the airframe but there were no reported . injuries among the five 
passengers or two. crew members. During. recoveny oper'-tions, the nose of the 
airplane was lifted by a hoist and an attempt was made to extend the nose gear by 
manually pulling it down. The downward force on the nose gear exerted a retraction 
force on the main gears due to the hydraulic interconnect between the landing gear 
actuators. The left main gear ultimately collapsed, causing further airplane damage. 

The SA-226 is eonfigured so that when the landiJ11 rears are extended and 
normal hydraulic pressure is not available (engines shut down/electrical power off), 
the landing gear hydraulic selector valve closes to hydraulically lock all three gear 
actuators utilizing the trapped hydraulic fluid within the landing gear actuators and 
the hydraulic lines. This feature is provided as a redundancy to the gear down-lock 
mechanism once the airplane systems have been shut down. If one or more gears are 
partially extended and the selector valve has been closed, an external downward 
force on the partially extended gear will cause the trapped hydraulic fluid to exert a 
retraction force on the other gears. To avoid inadvertent rear collapse in this 
situation, external down-locks should be installed and all three cears should be 
extended to the down and locked position by use of the emercency hydraulic 
handpump. 

It is believed that the foregoing gear eollapse during. the reeovery operations 
was an isolated case. However, a review of the sw..,iJllen SA -226 Series Airplane 
Maintenance Manual, Chapter 1, "Lifting and Shoring," revealed that there Is no 
information or precaution provided to maintenance personnel about the potential of 
inadvert~nt rear eollapse. Therefore, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

3371 
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Require the revi~i·:-o"'' of the FAA-ap~r(•ved mr~!!itenancc manurJ for all 
Swearingen SA-22G ail'planes to include a preca'Jtion con,.erning 
inadvertent gear· collap3e when the aircraft is being lifted or hoisted 
whefl all three g-e>ar~ a~<:' not fully extend<::·n. (Cl9s~ II, Prin .. ity A('tion) 
(.t. -8 1-153) 

KING, Chairman, DRIVER, Vice Chairman, and McADAMS, and BURSLEY, 
Members, concurred in this recommendation. GOLDMAN, Member, _dissented. 

<'/ a . 
I I,. 

;t;"~~ _'/~ 
mes B. i 

hairm 

.TAmes B. King, Chairm~tn, filed thP- followine- addition 

While safety will be served by sending this recommendation, considering the 
recommendation's narrow application it could have been sent directly to the 
manufacturer. 

Patricia A. Goldman, Member, filed the foll~wing additional comments: 

The incident which prompted this recommendation was an isolated case which 
involved only minor property damage. Therefore, I do not believe a recommendation to 
the FAA is justified. I would have preferred to see it addressed directly to the 
manufacturer. 

I .. 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

December 8, 1981 

\..--··-~. ~-· 

This is in response to the Federal Aviation Administration's \FAA) letter 
dated October 15, 1~81, further respond~ng to National Transportation Safety 
Board Safety Recommendations A-80-90 through -95 issued September 9, 198u. 

The FAA's response to Safety Recommendations A-80-90, -91, and -92 indicates 
that prelim~nary studies and evaluations are underway regarding the impact of 
implement1ng these recommendations. We request a schedule of the estimated mile
stone dates for these studies and evaluations and would appreciate receiving 
progress repurts as these projects continue. These recommendations are held in 
an "Open--Acceptable Action" status. 

ln response to Safety Recommendations A-80-93 and -9~, we are pleased to 
note that the FAA concurs in the intent of these recommendations and is placing a 
h1gh priority on a review of general aviation accident data now unaerway. We 
look forward to receiving progress reports and a projected date for the completion 
of the FAA's research and development efforts. Both recommendations are clatisified 
in dn "Open--Acceptable Action" status. 

Regarding Safety Recommendation A-80-94, we note that the FAA has completed 
its evaluation as recorrunendeci ana finds the proposal infeasible. l.Ve would 
appreciate receiving a summary of the analysis in support of the FAA's findings. 
Pending the FAA's further response, A-80-94 is classified in an "Open--Acceptable 
Action" status. 

Sincerely yours, 

.L 
"! ' .. 
·- ftJ _,._ 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

October 15, 1981 

'lhe Honorable James B. King 
Chairman, National Transportation 

safety !bard 
800 Independence Avenue, sw. 
washing too, D. c. 20594 

Dear Mr. Chainnan: 

Office of the Admm1s1ralor 600 Independence Ave, SW. 
WaShington. D.C. 20591 

'Ibis is in further response to NTSB Safety lecxmnendations A-80-90 through 
A-80-95 issued September 9, 1980, and supplements our letter of December 8, 
1980. 'Ibis also responds to your letter of July 30, 1981, in which you 
requested a p~jected date of completion of our data collection and analysis 
of accident and injury information. 

'Ibese recx:mtendations resulted fran the NTSB's "Special Study-General 
Aviation Accidents: R:>st crash Fires and How to Prevent or Cont~l '!bern. • 
In your letter of July 30, 1981, Safety lecamendations A-80-90, -91, -92, and 
-94 were classified in an "<:pen-Acceptable Actioo" status pending receipt of 
the results of the Federal Aviation Administration's (FAA) feasibility 
p~ject. Safety Reoornnendations A-80-93 and A-80-95 are classified in an 
"<:pen-unacceptable Action" status pending receipt of the FAA's projected 
completion date for data collection and analysis. 

A-80-90. Amend the airworthiness regulations to incorporate the latest tech
nology 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 oe~rtificated 
general aviation aircraft. 

A-80-91. Amend the airworthiness regulations to incorporate the latest 
technology for light weight, flexible, crash-resistant fuel cells 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 ait~raft 
having nonintegral fuel tank designs. 

A-80-92. Require after a specified date that all newly manufactured general 
aviat1on aircraft comply with the amended airworthiness regul•tions regarding 
fuel system crashworthiness. 

-~ '·, I·~ 

.......... 
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FAA Ccmnent. '!he FAA concurs in the intent of these recxmnendations. We have 
initiated a preliminacy effort to study the inpact of actions associated with 
i..rrplementation of these recomnendations. If our studies and evaluations 
indicate the potential benefits to society outweigh the potential oosts of 
i..rrplementation, the FAA will further oonsider these recacmendations and/or 
appropriate alternatives for accomplishing the intent of Safety Becommen
dations A-BD-90, -91, and -92. 

A-8D-93. FUnd research and developnent to develop the technology and 
promulgate standards for crash-resistant fuel systems for general aviation 
aircraft having integral fuel tank designs equivalent to the standards far 
those aircraft having nonintegral fuel tank designs. 

A-80-95. Continue to fund research and developnent to advance the state-of
the-art with the view tcMard developing other means to reduce the incidence of 
postcrash fire in general aviation aircraft. 

FAA Catrnent. 'lbe FAA concurs in the intent of these reocmnendations. 
Research and development efforts will be dependent upon the results of a 
review of general aviation accident data currently underway. we are placing a 
high priority on this review and will continue to keep the Board informed of 
our efforts in this regard. 

A-BD-94. Assess the feasibility of requiring the installation of selected 
crash resistant fuel system corcponents, made available in kit form fran 
manufacturers, in existing general aviation aircraft on a retrofit basis and 
promulgate appropriate regulations. 

FAA Camlent. 'lbe FAA has oonpleted evaluation of this reoollrnendation. we 
have concluded that it is oot feasible to ~ire the retrofit of existing 
general aviation airplanes with selected crash resistant fuel system 
carponents, such as frangible fittings and crash resistant fuel cells. We 
find that the total eoonanic .inpact associated with the costs for engineering, 
recertification, parts, and installation would be prohibitive for the large 
number of general aviation airplanes presently in operation. In consideration 
of the necessacy supply of parts for these airplanes, coupled with the massive 
and carplex logistics that would be required, we estimate that it would 
require decades to acoorrplish a retrofit program. Accordingly, the FAA does 
not intend to pursue this reconrnendation further, and we consider action 
completed on Safety Recommendation A-80-94. 

Sincerely, 

-,t;~~ 
3. Lynn Helms 
.Administrator 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr • Helms: 

NationsJ Transportation Safety Board 
Washington, D.C. 20594 

July 30, 1981 

Reference is made to the Federal Aviation Administration's (FAA) 
letter dated December 8, 1980, responding to National Transportation 
Safety Board Safety Recommendations A-80-90 through A-80-95 issued 
September 9, 1980. These recommendations stemmed from our "Specicll 
Study -- General Aviation Accidents: Post Crash Fires and How to 
Prevent or Control Them." 

The FAA's response indicated that a project had been established to 
consider the effectiveness and feasibility of Saf~ty Recommendations A-80-90, 
-91, -92, and -94 and that the Safety Board would be provided with a status 
report within 90 days. we have not yet received the report. Pending the 
FAA's further response, these recommendations are being held in an "Open-
Acceptable Action" status. 

In response to Safety Recommendations A-80-93 and A-80-95, we: note 
that the FAA is forming a crashworthiness investigation team to collect 
and analyze accident and injury information. toJe believe that there is a 
sufficient amount of accident data available from both the Safety Board 
and FAA through the Civil Aeromedical Institute to allow further analysis 
where necessary, including analysis of injuries. 

We would appreciate receiving a schedule outlining the plans for 
the data collection and analysis including projected date of completion 
as soon as it is available. Pending the receipt of this schedule, 
Safety Recommendations A-80-93 and A-80-95 will be held in an "Open-
Unacceptable Action" status. 

Sincerely yours, 

t.,J'.a 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

December 8, 1980 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

The Honorable ,James B. King 
ChaiDran, National Transportcttion 

Safety Board 
800 Independence Avenue, Sw. 
Y'V3.shin:~ton, D. C. 20594 

Dear Hr. Chairman: 

'!his is in response to NTSB Safety Ieconmendations A-80-90 through 
A-80-95 issued by the Board on September 9, 1980. 'lhese reconrnendations 
resulted fro1n the Board's study of general aviation accidents during 
1974-1978, involvin:J p::>stcrash fire. 

~-80-90. 

Amend the air.vortl1iness regulations to incorporate the latest technolCXJY 
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 
certificated general aviation aircraft. 

A-80-91. 

Amend the airworthiness regulations to incorporate the latest technology 
for light weight, flexible, crash-resistant fuel cells at least equiva
lent in perfonnance to those used in recent FAA tests and described in 
Rep::>rt No. FA.l'\-RD-78-28 for newly certificated general aviation aircraft 
having nonintegral fuel tank designs. 

A-80-92. 

Require after a specified date Lhat all newly manufactured general 
aviation aircraft comply witi1 the amended airworti1iness regulations 
regarding fuel syste1n crashworthiness. 

A-80-94. 

Assess tl1e feasibility of regu1r1ng the installation of selected crash 
resistant fuel system conponents, made available in kit form from rnanu
f•cturers, in existing general •viation aircraft on a retrofit basis and 
promulgate a1~ropriate regulations. 

' , 'r 



FAA Canment. 

The FAA believes these recommendations merit consideration, t)ut will 
require indepth investigation with regard to effectivity and 
feasibility. A project has been established to consider the substance 
of these recommendations, and we intend to provide the Board a status 
report wi~~in 90 days. 

A-80-93. 
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Fund research and development to develop the technology and f>romulgate 
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. 

A-80-95. 

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 postcrash fire in general aviation aircraft. 

FAA Canment. 

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 cost/benefit analysis 
to assure that the cost of installing crash-resistant tanks and fittings 
are commensurate with expected safety ~rovements. we will keep the 
Board informed of our efforts in this regard. 



· NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: September 9, 1980 

SAFETY RECOMMENDATION(S) 

A-80-90 through -95 

A study !/ by the National Transportation Safety Board showed that postcrash 
fires occurred in approximately 8.0 percent of the 22,002 ~eneral aviation accidents 
during 1974-1978. About 59 percent of the accidents involving postcrash fire resulterl. 
in fatalities. However, fatalities were involved in only 11.3 percent of those accidents 
without fire. 

A comparison was IJ'lade 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 postcrash fire and in only 18 percent of the accidents without postcrash 
fire. In the nonsev-ere accidents, fatalities occurred in about 19 percent of the 
accidents with postcrash fire, and in less than 1 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 postcrash 
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 postcrash fire. This would 
indicate that in these accidents, as many as 1,734 lives could have been saved. 

The primary causes of postcrash 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, 
post crash fire occurred in 80" or 8.94 percent of the crashes. Further, these accidents 
were responsible for 52 fire fatalities and 31 fire injuries. In helicopters equipped with 
crash-resistant fuel systems, out of 702 accidents, postcrash fire occurred only 14 
times, or 1.99 percent. In these accidents, there were no fire injuries or fatalities. 

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

!7 For more information read, "Seecial Study - General Aviation Accidents: Post 
Crash Fires and How to Prevent or ontrol Them." (NTSR-AAS-80-2) 

2878A 
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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 n, Priority Action) (A-80-90) 

Amend the airworthiness regulations to incorporate the latest technology 
for light weight, flexible, crash-resistant fuel cells at least equivalent in 
performance to those used in recent FAA tests and described in Report 
No. F AA-RD-78-28 for newly certificated general aviation aircraft 
having nonintegral fuel tank designs. (Class II, Priority Action) 
(A-80-91) 

Require after a specified date that all newly manufactured general 
aviation aircraft comply with the amended airworthiness regulations 
regarding fuel system crashworthiness. (Class n, 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 n, 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 postcrash fire in general aviation aircraft. (Class II, 
Priority Action) (A-80-95) 

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

Chairman 

·'!'I/ 
~'· 

' 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

December 10, 1981 

Thank you for your letter of October 6, 1981, further responding to National 
-'.1-A Transportation Safety Board Safety Recommendations A-81-1 through A-81-S~sued 

January 6, 1981. By letter dated August 13, 1981, we informed the Federal 
Aviation Administration (FAA) that A-81-1 was classified "Closed--Acceptable 
Alternate Action." This letter, therefore, addresses the latter four recommendations 
only. 

A-81-2. We have reviewed the report prepared as the result of a Quality Assurance 
System Analysis Review audit of the B. F. Goodrich Company wheel manufacturing 
facility at Troy, Ohio. However, we do not find the report responsive to the 
recommendation. The report is a Service Bulletin on rework recommended to 
improve the fatigue life of L-1011 main gear wheel assemblies, P/N's 3-1365 and 
3-1311-3. Nothing in the Service Bulletin addresses the manufacturer's compliance 
with current regulatory requirements governing production certification, specifically 
its issuance and approval of Service Bulletins, its investigation and reporting 
of service difficulties, its maintenance of production and inspection records, 
and its coordination of service difficulties with primary airframe manufacturers. 
Since the report does not address the above items, we must classify this recommen
dation as "Open--Unacceptable Action." 

A-81-3. We thank you for your providing us with a copy of the Fracture Mechanics 
Specialist report and we are pleased to learn that the FAA will continue to 
study the wheel fatigue phenomenon so that we may better understand and minimize 
wheel failures. However, since we are again informed that the FAA does not 
concur in the recommendation, we are classifying this "Closed--Unacceptable 
Action." 

A-81-4. We thank you for your further comments and note that the FAA will 
continue to work toward the development of a suitable Advisory Circular. ThE! 
status of this recommendation remains "Open--Acceptable Alternate Action." 

• j ,} 



Honorable J. Lynn Helms - 2 -

A-81-5. We are pleased to note that Lockheed Airworthiness Directive 81-07-04, 
Amendment 39-4073, pertaining to failures of the main landing gear wheels, has 
been addressed to foreign airworthiness authorities and operators of L-1011 
aircraft. The status of this recommendation is now classified "Closed--Acceptable 
Action." 

Sincerely yours, 



u.s. Department 
of Transportation 

Federal Aviation 
Administration 

' 
October 6, 1981 

'!he Honorable James B. King 
Chainnan, National Transportation 

Safety Board 
800 Independence Avenue, 9d. 
Washington, D.C. 20594 

Dear Mr. Chainnan: 

Office of the Adm1n1strator 800 Independence Ave . S W 
Washmgton. 0 C 20591 

'Ibis is in further response to NTSB :Safety Reccmnendations A-81-1 thru A-81-5 
issued January 6, 1981. 'Ibis also responds to your letter of July 31. 

A-81-1. Issue an immediate Airworthiness Directive to require that operators 
of I.t-1011 aircraft at the next tire change or within 20 cycles, whichever is 
sooner, measure the flange thickness on all P/N 3-1365 wheels with serial 
number up to 1404 which have been used on aircraft with a gross takeoff weight 
of 430,000 pounds or nore, and include in the Airworthiness Directive a 
requirement to remove all wheels with outer flange thicknesses of less than 
0.490 inch and installed on aircraft operating at gross takeoff weights of 
430,000 pounds or nore. FUrther requirements should include at each wheel 
disassembly of all P/N 3-1365 and P/N 3-1311 wheels, and inspection in 
accordance with p~ures which have been evaluated ~ the FAA and 
demonstrated ~ industry experience to be effective in detecting in-service 
cracking prior to failure. 

FAA Carment. In our letter dated May 26, 1981, we provided a copy of the 
airworthlness directive (AD) issued against the Lockheed L-1011, requiring 
repetitive inspections of the main landing gear wheels and the reiroVal fran 
service of all wheels found to have cracks. 'llius, we are confused ~ the 
statement in your letter, "Pending the FAA's issuance of the proposed 
Airworthiness Directive • • • , • and are enclosing another copy of the issued 
AD. '!he FAA considers action ooopleted on Safety Reoarmendation A-81-1. 

A-81-2. Initiate an ~iate survey of B. F. Goodrich manufacturing 
facilities ~ a Quality Assurance Systems Analysis Review Team or equivalent 
to assure the manufacturer's oomplianoe with current regulatory requirements 
governing production certification and specifically the issuance and approval 
of service bulletins, investigation and reporting of service difficulties, 
maintenance of appropriate production and inspection records, and coordination 
of service difficulties with prUnary airframe manufacturers. 

• 'II .. 
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FAA Ccmnent. Enclosed is a CXP.i of the report prepared as a result of the 
Qual1ty Assurance System Analysis Review audit of the B. F. Goodrich ~eel 
manufacturing facility at Trc1j, Olio. 'lbe FAA considers action corrpleted oo 
Safety Recamendation A-81-2. · 

A-81-3. Require tire, ~eel, and airframe manufacturers to publish and 
disseminate to all operators all engineering data necessary to determine the 
effect on fatigue life of aircraft wheels ~ increasing or decreasing tire 
inflation pressure. 

FAA Ccmnent. 'lbe data showing the effect of tire pressure on wheel life, 
if prev1ously provided to all operators, would not, in our opinion, have 
prevented or mitigated the accident that led to this recxxrmendation. Olr 
contention is based partly on the fact that this type of data does oot exist 
with any acceptable degree of certainty that would render it useful for this 
puqx:>se. 'lbere is considerable debate over what constitutes a reasonable 
wheel loading spectrum for use in fatigue analysis or tests. Without a 
validated spectrun, data fran c:cnpany fatigue tests could not be used as a 
basis for a valid technical evaluation of wheel life. 

As stated in our letter of February 11, we do not concur in this recomnen
dation because our experience with prior cracks in L-1011 wheels indicates 
that surface ananalies (corrosion pits, etc.) are the principal initiators of 
wheel flange fatigue cracks. 'lbese may occur at any wheel service life and 
are independent of variations in operational stress level due to differences 
in tire pressure. we continue to believe that the key to precluding 
"on-airplane• wheel flange failures lies in the integrity of the operators' 
wheel inspection program. As rrore is learned about the wheel flange fatigue 
phenomenon, ~roved wheel inspection procedures and periods will be defined 
for each wheel IOOdel. we intend to continue our study of the wheel fatigue 
phenomenon on all u.s.-manufactured transport category airplane types in 
service so that we might better understand and thus min~ize future wheel 
failures fran whatever cause. In accordance with your request, enclosed is 
a copy of the inter~ draft report ~ the Fracture Mechanics Specialist 
conducting this study. 

A-81-4. Establish a program with air carriers, wheel, and airframe manufac
turers to determine effective nondestructive inspection techniques for the 
variety of aircraft and wheel combinations in air carrier service and require 
operators to ~lement effective inspection programs. 

FAA Camlent. As stated in your letter of July 31, this recxxrmendation is 
belng rna1ntained in an "Open--Acceptable Action• status until the recommended 
advisory circular (AC) is issued. You are, of course, aware that operators 
are required to have FAA approved inspection programs for aircraft wheels. 
Even though we believe the planned AC will be helpful, it is our observation 
that the substantial econanic and safety benefits have caused u.s. air carrier 
operators to work closely with wheel and airframe manufacturers to develop 
their own wheel inspection programs, independent of FAA direction. Such 
initiative on the part of the operators is preferred to action ~ ~ 
direction. Accordingly, it is our intent to permit the manufacturers adequate 
time to develop and ~lement independent inspection programs while continuing 
our work toward development of a suitable AC. 



3 

A-81-5. Expeditiously disseminate any required wheel inspection and service 
programs to all foreign civil aviation authorities with regulatory responsi
bilities over operators of u.s.-manufactured aircraft and equipment. 

FAA Camtent. The AD discussed in our response to Safety Iec:x::mrendation A-81-3 
was d1rected to foreign airworthiness authorities and operators of L-1011 air
planes in the normal distribution process when the AD was issued. We believe 
this action fully satisfies the intent of this recommendation. The aircraft 
wheel stlXly referenced in our response to Safety Ieocmnendation A-81-4 is a 
broad program and not directed solely toward the L-1011. Any specific results 
gleaned fran the program would, as a routine practice, be shared with doolestic 
and foreign manufacturers and operators and foreign airworthiness authorities. 
we perceive no advantage in retaining Safety Recommendation A-81-5 in an 
"q;>en" status awaiting the results of our stOO}'e Therefore, we consider 
action completed on this recommendation. 

Additional Comments. In the general comments appearing on page 2 of your 
July 31 letter, there is a statement that "Consideration should be given to 
the removal fran service of the P~ 3-1365 wheels which have not been shot 
peened and anodized and which do not have the thicker rims." OJr reasons for 
not removing the thin flanged wheels fran service were thoroughly discussed in 
our letter of February 11. No new information or technical rationale has been 
received since that letter to change our conviction that the P~ 3-1311 wheels 
fully meet FAA requirements and are safe. In addition, we are unaware of any 
data that indicates that nonanodized wheels have a higher rate of corrosion or 
inservice failure. Accordingly, we do not concur that nonanodized wheels 
should be renoved fran service. In our letter of February 11, we indicated 
that the wheel flanges in the area where corrosion and subsequent cracks wet"~~ 
occuring were stress rolled and not shot peened as suggested by the B:>ard. 
Stress rolling accomplishes almost the same surface conditioning as does shot 
peening. Since all manufactured wheels are stress rolled, we do not concur 
that the lack of shot peening should mandate the removal of wheels from 
service. 'lhus, we have considered your suggestion to remove certain 
P~ 3-1365 wheels fran service and find no technical rationale to support sueh 
action. 

Enclosures 

Sincerely, 

-JI~ 
J. Lynn Helms 
Administrator 

.. 
' ' I ·' \. .~ 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

Thank you for your letter dated May 26, 1981, further responding to National 
Transportation Safety Board Safety Recommendation A-81-1 issued January 6, 1981. 
This recommendation is one of five recommendations that stemmed f:rom our partic
ipation in a foreign carrier accident involving a Lockheed L-1011·-200 aircraft. 
In-flight failure of a main landing gear inboard wheel flange resulted in explosive 
decompression of the cabin, major damage to the aircraft structure, flight 
controls, electrical and hydraulic systems. In A-81-1 we recommended that the 
Federal Aviation Administration (FAA) : 

Issue an immediate Airworthiness Directive to require ti~at 
operators of L-1011 aircraft at the next tire change or 
within 20 cycles, whichever is sooner, measure the flanqe 
thickness on all P/N 3-1365 wheels with serial number up to 
1404 which have been used on aircraft with a gross takeoff 
weight of 430,000 pounds or more, and include in the Airworthi
ness Directive a requirement to remove all wheels with outer 
flange thicknesses of less than 0.490 inch and installed on 
aircraft operating at gross takeoff weights of 430,000 pounds 
or more. Further requirements should include at each wheel 
disassembly of all P/N 3-1365 and P/N 3-1311 wheels, an 
inspection in accordance with procedures which have been 
evaluated by the FAA and demonstrated by industry experience 
to be effective in detecting in-service cracking prior ·to 
failure. 

We have examined Airworthiness Directive (AD) 81-07-04, Amendment 39-4073 
which became effective April 15, 1981. The inspection requirement of the AD 
meets the intent of Safety Recommendation A-81-1 which is now classified as 
"Closed--Acceptable Alternate Action." 

Sincerely yours, 

James B. King 
Chairman 

., . 
I i Jl 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

May 26, 1981 

WASH4HGTON, D.C. 20591 

OFFICE OF The Honorable James B. King 
Chainnan, National Transr...ortation 

Safety Board 

THE ADMINISTRATOR 

800 Independence Avenue, sw. 
Wc·::1ington, D.C. 20594 

Dear Mr. Chairman: 

'Ihis is in further response to N'IS!3 Safety Feccxnmendation A-81-1 issued 
by the Board on January 6, 1981, and serves as a followup to the 
Feccral Aviation Administration's (FAA) letter dated February 11, 1981. 
This recommendation was one of five recommendations issued as a result 
of the Board's investigation of a Lockheed L-1011-200 airplane operated 
by a foreign c~.:~rier which experienced an in-flight failure of a m3.in 
landing gear outboard wheel flange on December 22, 1980. 

A-81-1. Issue an immediate Airworthiness Directive to require that 
operators of L-1011 aircraft at the next tire change or within 20 
cycles, whichever is sooner, measure the flange thickness on all 
P/H 3-1365 wheels with serial number up to 1404 which have been used 
on airct:aft with a gross takeoff weight of 430,000 pounds or more, and 
include in the Airwortl1iness Directive a requirement to r~move all 
wheels with outer flange thicknesses of less than 0.490 inch and 
installed on aircraft operating at gross takeoff weights of 30,000 
pounds or more. Further requirements should include at each wheel 
disassembly of all P/N 3-1365 and P/N 3-1311 wheels, an inspection in 
accordance with procedures ~1ich have been evaluated by tl1e FAA and 
demonstrated by industry experience to be effective in detecting 
in-service cracking prior to failure. 

FAA Ccmnent. Enclosed is a copy of the airworthiness directive (AD) 
wh1ch was 1ssued as a final rule on March 13, 1981. 'lhe AD requires 
inspection of Lockheed Model L-1011 series aircraft main landing gear 
wheels and the removal fran service of all wheels found to have cracks. 

We consider action completed on Safety Recommendation A-81-1. 

Enclosur·e 

Sincerely, 

~~ 
J. Lynn Helms 
Administrator 

; ! ..... 
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·· NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: January 6, 1981 

SAFETY RECOMMENDATION(S) 

A-81-1 through -5 

·A Lockheed L-1011-200 alreraft ~ated by a f~eip carrier recently experienced . 
an In-flight faUure of a main laDdlng· gear Inboard wheel tlange. The failure caused · 
majar damage to fiight control, electrical, and hydraulic systems, caused major damage 
to the aircraft structure, and resulted in explosive decompression of the cabin. There 
were two fatalities. Members of the FAA technical staff have been working closely 
with the National Transportation Safety Board's staff to determine the •nature of the 
problem and the corrective actions required to prev~t similar occurrences. 

The continutng·tnvestigatlon hu determined that the failed wheel was a B.F. 
Goodrich part No. (P/N) 3-1365, ••ial No. (SIN) 185. Intormation from Goodrich and 
Lockheed disclosed that Goodrich wheels PIN 3-1311-3 and PIN 3-1365 were both 
qualified to technical· standard crder (TSO) requirements for use on L-1011 aircraft 
having a maximum gross takeoff weight of up to 460,000 pounds. Domestic air carrier 
users of the L-1011 have reparted a significant number of fatigue-related failures of 
the PIN 3-1311 wheels, but the PIN 3-1365 wheels have had a satisfactory service 
history. Goodrich warranty provisions, the relative service histories, and Goodrich 
Service Bulletin No. 369 an fostered the belief that the PIN 3-1365 wheels were 
stronger than the PIN 3-1311 wheels. Consequently, most operators use only the P/N 
3-1365 wheels on those L-1011 aircraft operating at high gross weights. 

Goodrich Service Bulletin No. 389 ltates that the thickne~~es of P/N 3-1385 wheel 
outer flanges up to SIN 1404 ll'e 0.490 to 0.550 inch. However, the Safety Board has 
learned from Goodrich that lt manufactured an early quantity of wheels given P/N 
3-1365 which were dimensionally and materially identical to the P/N 3-1311 wheels. 
Subsequent engineering cl-awing ehanges strengthened the P/N 3-1365 wheel by 
including thicker outer flanges, anodizing, and sbot peening. Goodrich initially stated 
that the first fiange dimensional change to the PIN 3-1365 wheel was effective on S/N 
185. However, a postaccident laboratory examination disclosed that the outer fiange of 
the faBed wheel, SIN 185, measured 1• than 0.4'10 Inch, which is below the minimum 
tolerance of 0.490 for the strengthened P/N 3-1365 wheel. The Service Bulletin does 
not mention that an early quantity of PIN 3-1385 wheels were manufactured before the 
engineering changes were incorporated. 
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Goodrich Sa.-viee BuUetin No. 389 a1ao states tbat the thicknesses of the P/N 3-1311 
wheel outer flanges are 0.450 to 0.510 inch. According to engineering drawings submitted 

·to. the· Safety Board by Goodrich, the specified dimensions for the P/N 3-1311 outer 
flanges are 0.410 to 0.470 inch. We believe that these errors are Indicative of lax quality 
control procedures. The erroneous Service Bulletin Information is misleading to the user 
and could contribute to confusion regarding the strength and durablllty of those wheels 
which are selected for use on L-1011 aircraft having higher gross weight configurations. 
Additional uncertainty as to the actual dimensional characteristics of the P/N 3-1365 
wheels is created by the fact that Goodrich has previously indicated that PIN 3-1365 
wheel assemblies up to about S/N 165 are the "same" as P/N 3-1311 assemblies. 
Disclosure of the less than 0.470 Inch flange thickness on the failed S/N 185 wheel 
assembly thus creates a question as to exactly how many wheels with these dimensions are 
Identified as P/N 3-1365 assemblies. 

Discussions among the Safety Board staff, FAA staff, and the domestic air carriers 
have disclosed that all of the operators employ some inspection programs involving 
periodic eddy current er dye penetrant techniques. Before the accident it was generally 
believed that these programs were effective In detecting fatigue damage before catastro
phic failure. However, the Safety Board remains concerned that the inspection require
ments are not standardized and have not been uniformly effective In reliably detecting 
cracks prier to In-service failures. In fact, the fcrelgn operator Involved In this accident 
also used an eddy current inspection pracram and the failed wheel was inspected only 28 
cycles befere the accident. The Safety Board strongly believes that an effective 
inspection program Is a vital element in the prevention of wheel failures and that the 
procedures proven by industry experience to be effective should be identified and required 
to be implemented by all carriers. 

r--·- .. _ Furthermore, the Safety Board notes from Service Difficulty Reports that wheel 
failures are occurring with nearly all types of commercial aircraft. Therefore, the Safety 
Board believes that action to establish mere reliable wheel inspection procedures should 
not be limited to the L-1011 wheels. 

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

Issue an Immediate Airwerthiness Directive to require that 
operators of L-1011 aircraft at the next tire change or within 20 
cycles, whichever Ja sooner, measure the flange thickness on all 
P/N 3-1365 wheels with aerial number up to 1404 which have been 
used on aircraft with a gr011 takeoff weight of 430,000 pounds or 
more, and include in the Airworthiness Directive a requirement to 
remove all wheels with outer flange thickneales of lea than 0.490 
inch and installed on aircraft operating at gr011 takeoff weights of 
430,000 pounds er mere. Further requirements should include at 
each wheel dfsaaembly of all P/N 3-1385 and P/N 3-1311 wheels, 
an inspection in accerdance with procedures which have been 
evaluated by the FAA and demonstrated by industry experience to 
be effective In detecting ln-a•vice cracking prier to failure. 
(Class I, Urgent Action) (A-81-1) 
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• 
Initiate an Immediate survey of B.P. Goocl'lch manufacturing 
facUlties by a Quality Assurance Systems Analysis Review Team or 
equivalent to assure the manufacturer's compliance with current 
regulatory requirements governing production certification and 
specifically the Issuance and approval of service bulletins, 
investigation and reporting of service difficulties, maintenance of 
appropriate production and Inspection records, and coordination of 
service difficulties with primary airframe manufacturers. (Class I, 
Urgent Action) (A-81-2) 

Require tire, wheel, and airframe manufacturers to publish and 
disseminate to all operators all engineering data necessary to 
determine the effect on fatigue life of aircraft wheels by 
Increasing or decreasing tire inflation pressures. (Class I, Urgent 
Action) (A-81-3) 

Establish a program with air carriers, wheel, and airframe 
manufacturers to determine effective nondestructive inspection 
techniques for the variety of aircraft and wheel combinations in air 
carrier service and require operators to Implement effective 
inspection programs. (Class D, Priority Action) (A-81-4) 

Expeditiously disseminate any required wheel inspection and 
service programs to all foreign civil aviation authorities with 
regulatory responsibWties over operators of U.S.-manufactured 
aircraft and equipment. (Class I, Urgent Action) (A-81-5) 

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in 
these recommendatl0118. DRIVER, VIce Chairman: d no~cl ~te. 

lJ!J ' ·' / ,. 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

October 19, 1981 

'!he Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Off•ce of the Adm•n•strator flOO Independence Ave. S W 
Wash•ngton. DC 20591 

'Ibis is in further response to NTSB Safety Recx:mnendations A-81-39 through 
A-81-42 issued March 30, 1981, and supplements our letter of June 26, 1981. 
This also responds to your letter of September 2, 1981, in which you asked 
that the Federal Aviation Administration (FAA) reconsider Safety Reconmen
dations A-81-39 through A-81-41. 'lhese reocmnendations are classified in an 
"Open--unacceptable Action• status. Recommendation A-81-42 was classified in 
an "Open--Acceptable Action" status on September 2, 1981. 

A-81-39. Publish a Notice to Airman pertaining to the localizer approach to 
runway 3 at Spokane International Airport, Spokane, Washington, enphasizing 
the need to use the IOIJ distance rreasuring equipnent once established on the 
final approach course to runway 3. 

A-81-40. Add a precautionary note in the plan view section of the chart for 
a localizer approach to runway 3 at Spokane International Airport, Spokane, 
Washington, such as: 

Use 109.9 IOIJ Jl.tE (Channel 36) 
For Final .Approach Cburse 

Distance Information 

A-81-41. Review all approach procedures and identify those airports that 
have a localizer or instrument landing system approach with distance 
measuring equipment facilities at two points along the final approach course, 
leading to the possibility of erroneous tuning, and add a precautionary note 
on the pertinent approach chart. 

., : 
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FAA Carrnent. '!he FAA has reconsidered these recanmendations, reevaluated 
the Spokane localizer approach to runway 3 ( IJJC Rwy 3) Standard Instrument 
Approach Procedure (SlAP), and again reviewed transcripts of testimony 
obtained fran the April NTSB hearing in Spokane. OJr analysis of these data 
leads us to conclude that our original resfX)nse of June 26, 1981, was 
appropriate in every respect. 

A review of the hearing testbnony reinforces our disagreement with the 
Board's statement, "several highly experienced pilots testified as to having 
difficulty understanding the LOC Rwy 3 approach procedure." Rather, the 
testimony reflects misuse of the Distance Measuring El::]uipnent (!:ME) hold 
feature, lack of Jmo..lledge of heM to identify a I:ME, and improper or 
incomplete review of the SlAP prior to commencing the approach. 

The Board is correct in stating that the FAA does not provide formal training 
in the field of Human Engineering for its procedures specialists. We do not 
agree, however, that this fact precludes the specialist f~ determining or 
evaluating the benefit of a precautionary note. We find that the recorrrnended 
caution note would not be appropriate for this procedure since the identi
fication and source of the I:ME to be used when on final approach is already 
depicted no less than five times. 

Finally, this resfX)nds to your OOJ'IT!lent regarding an earlier prcx.."edural note 
when only one J:ME was depicted on the IJJC Rwy 3 SlAP. At that time the IME 
source was fran a NAVAID other than the one which provided final approach 
course guidance. 'Ibis is less desirable than providing I:ME and course 
guidance from a collocated and frequency paired installation. It should be 
noted that this was not a "precautionary note alerting pilots to the oorrect 
Il-1E," but an indication that the J:ME was neither oollocated with, nor 
frequency paired to, the final approach oourse guidance NAVAID. 

'!he FAA intends to take no further action relative to these safety reoou~ 
mendations. We will inform the Board when action is campleted on safety 
Reoonmendation A-81-42. 

Sincerely, 

~~ 
J. Lynn Helms 
Administrator 

,. . -
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U.S Deportment 
of Transportation 

Federal Aviation 
Administration 

June 26, 1981 

'lhe Honorable James B. King 
Olainnan, National Transportation 

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

Dear Mr. ell airman: 

OHoce of the Admonostrator 600 lnoepenoence Ave. S W. 
Washongton. D.C. 20591 

'Ibis is in response to N'ISB Safety Iecanmendations A-81-39 through A-81-42 
issued by the Board on Harch 30, 1981. 'Ihese reccmnendations resulted from 
the Board's investigation of the crash of a Beech B-99, N390CA, near Spokane, 
Washington, on January 20, 1981. 'Ihe accident occurred while the pilot was 
attempting a localizer approach to runway 3 (U:X: Rwy 3) at Spokane 
International Airport. The NTSB expressed a belief that th~ navigational aid 
c:::-:1fic;·Jr'3tio:1 bet\'?-2en the Spok:ir!<: (GF.G) facility .?.l1d L !e localizer facility 
\ IOW) constituted a haza:cd in tllis accident. 

'lhese recomrrendations were ma.de prior to an N'ISB hearing held in Spc-.. :ane, 
Washington, in April 1981. 'Ihe Federal Aviation Administration (FAA) was a 
party in this hearing. Based on testimony and facts presented during the 
hearing, review of the accident package, and data relating to this and similar 
procedures, the FAA finds no evidence that the localizc-:r runway 3 procedure 
for Spokane International Airport, Spokane, Washington, was a factor in this 
accident. C>..lr cc:::rrarents, therefore, are sul:mitted based, in part, on these 
findings. 

A-81-39. Publish a Notice to Airman pertaining to the localizer approach to 
runway 3 at Spokane International Airport, Spokane, Washington, emphasizing 
the need to use the row distance measuring equipnent once established on the 
final approach course to runway 3. 

A-81-40. Add a precautionary note in the plan view section of the chart for a 
localizer approach to runway 3 at Spokane International Airport, Spokane, 
Washington, such as: 

CAUTION 

Use 109.9 IOLJ I:ME (Cllannel 36) 
Fbr Final Approach Oourse 

Distance Information 

] , J:; 
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FAA Comlent. We have reviewed the Spokane localizer procedure and find that 
the requ1.rement to use the IOIJ distance measuring equipnent (!:ME) when 
established on the final approach course to runway 3 is adequately reflected. 
Accordingly, we can find no justification for publishing a N:>tic1~ to Airmen. 
In concert with this determination, we find no justification for adding a 
precautionary note relative to this pDOCedure. Accordingly, the FAA intends 
to take no further action on Safety Recommendations A-81-39 and .~-81-40. 

A-81-41. Review all approach procedures and identify those airpJrts that have 
a localizer or instrument landing system approach with distance Jneasuring 
equipnent facilities at ~ points along with the final approach course, 
leading to the possibility of erroneous tuning, and add a precautionary note 
on the pertinent approach chart. 

FAA Comment. The FAA has completed a review of approach procedures where DME 
l.S 1.nstalled at a localizer. our evaluation of the procedures l,eads us to 
conclude that the chart l_X)rtrayal is adequate. Hc:Mever, we share the Board's 
concern with respect to whether the best l_X)ssible means of charting 
information on an approach plate is being used. Accordingly, the FAA has 
initiated an effort, in conjunction with the National Ocean Survey, to 
determine if we can improve on the existing method of depiction. Changes 
currently being considered include: addition of the letters "LOC" after the 
identification of the facility forming the fix, i.e., IOLJ LOC DME; and 
inclusion of a note in the profile view similar to that described in Safety 
Reco:r~;endation A-81-40. We will inform the Board of our finding when this 
effort is comp~~ted. 

A-81-42. Alert pilots of the potential for erro~ in making approaches at 
airports equipped with distance measuring equipment at two points along the 
final approach course through publication of appropriate precautionary 
information in the Airman's Information Manual. 

FAA Comment. 'lhe FAA concurs in this recommendation and we are taking action 
to reemphasize the fact that multiple navigation aids may be required in the 
utilization of an instrument procedure. Concurrently, we intend to restate 
the importance of proper navigation aid selection, tuning, and identification. 
We will inform the Board when this action is completed. 

Sincerely, 

--JW.~ 
J. Lynn Helms 
Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

----------------~------------------------

Corrected Copy 

ISSUED: March 30, 1981 

SAFETY RECOHHENDATION(S) 

A-81-39 through -42 

On January 20, 1981, at 1127 p.s.t., a Beech B-991 N390CA, operated by Cascade 
Airways, Inc., as Flight 201, crashed about 4.5 miles southwest of Spokane International 
Airport, Spokane, Washington. The accident occurred while the pilot was attempting a 
localizer approach to runway 3 (LOC Rwy 3) at Spokane International Airport. The two 
pilots and five passengers died in the accident; two passengers survived with serious 
injuries. The aircraft was destroyed by impact and postcrash fire. 

The Spokane VORTAC (115.5, GEG, Channel102) was used for the inbound routing 
of Flight 201 and is used for the distance measuring equipment (DME) arc for a LOC 
Rwy 3 approach. Upon arrival in the Spokane area, the filght was vectored for an 
instrument landing system (ILS) approach to runway 21. However, before the flight 
began the approach to runway 21, the tower changed the active runway to runway 3 and 
vectored Flight 201 for the LOC Rwy 3 approach. This approach utilizes the IOLJ 
localizer (109.9) and collocated DME (Channel 36), both of which are located on the 
airport. 

While Flight 201 was initially beinc vectored for the LOC Rwy 3 approach, the · 
IOLJ localizer and its associated DME were not operational because the Rwy 21 ILS was 
still being used by other arriving aircraft. An interlock switch in the tower prevents 
simultaneous operation of these two facilities. The JOLJ localizer/DME were turned on 
about 1124:08. About this same time, Flight 201 was advised that the aircraft was 
"6 miles from OLAKE intersection, cleared for the approach." Shortly thereafter, 
Flight 201 was advised to contact the tower and Plight 201 acknowledged. No other 
calls were received from the aircraft. 

The normal procedure for the LOC Rwy 3 approach allows descent to minimum 
descent altitude (MDA) (2,'160 ft) after passing OLAKE intersection, which is 4.2 miles 
from IOLJ. Without the airport environment in sfiht, a missed approach would be 
executed at 0.2 DME before reaching IOLJ. Although the investi.eation of the Cascade 
Airways accident is continuing, one theory being examined is that Flight 201 may have 
mistakenly initiated an approach and let down prematurely using DME mileage from the 

145 I ,· ,. 
' J' ,_.,.· . ~ ... · 

3179-A 

:J-t 
I . ' 



-· -2-

Spokane (GEG) facility rather than the mileage from the localizer facility depicted on the 
LOC Rwy 3 approach chart. Investigators conducting the Safety Board's continuing 
investigation have interviewed five pilots, including airline and military crews, who have 
mistakenly commenced the LOC Rwy 3 approach using distance information from the 
Spokane DME instead of the IOLJ DME. If an approach was continued using the wrong 
DME (Spokane VORTAC), the aircraft would descend prematurely to MDA and could 
strike the terrain near the Spokane VORTAC, which is at approximately the same 
elevation as MDA. Flight 201 's initial impact point was about 1,300 ft south-southeast of 
the SpokanE! VORTAC. 

The Safety Board is aware that similar approach configurations exist at other 
airports throughout the United States where there are two DME facilities located near the ~ 
localizer course, increasing the possibility that a tuning error could result in improper 
descent to terrain. Incident reports have been received from the NASA-sponsored 
Aviation Safety Reporting System Office describing similar occurrences where confusion • 
existed at other airports with respect to proper distances from approach navigational aids. 

The Safety Board has learned that the United States Air Force is considering the 
addition of a precautionary note in its instrument training manual (AFM 51-37) as well as 
publishing an All Command Safety Communication (ALSAFCOM) alerting pilots to the 
hazard of transition to an approach using one DME while another DME is associated with 
the final approach course. 

The Safety Board believes this type of navigational aid configuration constitutes a 
hazard that must be corrected immediately. Therefore, the National Transportation 
Safety Board recommends that the Federal Aviation Administration: 

Publish a Notice to Airman pertaining to the localizer approach to 
runway 3 at Spokane International Airport, Spokane, Washington, 
emphasizing the need to use the IOLJ distance measuring equipment 
once established on the final approach course to runway 3. (Class I, 
Urgent Action) (A-81-39) 

Add a precautionary note in the plan view section of the chart for a 
localizer approach to runway 3 at Spokane International Airport, 
Spokane, Washington, such as: 

CAUTION 

Use 109.9 IOLJ DME (ChaMel 36) 
For Final Approach Course 

Distance Information 
(Class 1, Urgent Action) (A-81-40) 

Review all approach procedures and identify those airports that have a 
localizer or instrument landing system approach with distance measuring 
equipment facilities at two points along the final approach course, 
leading to the possibility of erroneous tuning, and add a precautionary 
note on the pertinent approach chart. (Class n, Priority Action) 
(A-81-41) 
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Alert pilots of the potential for error in making approaches at airports 
equipped with distance measuring equipment at two points along the 
final approach course through publication of appropriate precautionary 
information in the Airman's Information Manual. (Class n, Priority 
Action) (A-81-42) 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Hr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

December 7, 1981 

Thank you for your letter of October 7, 1981, further responding to"~ational 
Transportation Safety Board Safety Recommendation A-81-60 issued May 22!-~981. 
This is one of two recommendations that emanated from our investigation of a Bell 
206L-l helicopter accident in the Gulf of Mexico on Harch 25, 1981. The accident 
resulted from an engine flameout caused by the fracture of the impeller spl:ined 
adapter in the Detroit Diesel Allison 250-C28B engine. r.ye recommended that the 
Federal Aviation Administration (FAA) review and evaluate the manufacturing 
processes and quality assurance procedures for these splined adapters to insure 
product integrity and safety. 

The Safety Board is pleased to note that all the suspect adapters have been 
removed from service. The Board's concern was that the failed adapter had not 
been processed properly subsequent to nitriding of the internal splines. Your 
response indicates that the principal inspector discovered the omission was the 
result of the Allison inspector's interpretation of the engineering drawing 
requirements rather than the process itself. The processing procedures, as revised, 
satisfy the intent of the recommendation. The status of A-81-60 is now classified 
"Closed--Acceptable Action." 

Sincerely yours, 

, , ' 
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US Department 
of Transportatton 

Federal Aviation 
Administration 

October 7, 1981 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, ~~. 

Washington, D.C. 20594 

Dear Mr. ell airman: 

01hce o11he AdmHliStrator I'JJO Independence Ave S W 
Washongton. DC 20591 

This is in further resp:mse to NTSB Safety Recomnendations A-81·-59 and 
A-81-60 issued May 22, 1981, and supplements our letter of July 22, 1981. 
This also responds to your letter of August 13, 1981, in which ~2fety 
Recom:rendation A-81-60 was classified in an "cpen-Acceptable Action" 
status, pending ccrcpletion of the Federal Aviation Administration's (FAA) 
review and evaluation of the manufacturing process and quality c~surance 
procedures. Safety Recommendation A-81-59 was classified in a 
"Closed--Acceptable Alternate Action" status on August 13, 1981. 

A-81-60. Review and evaluate the manufacturing processes and quality 
assurance procedures for these splined adapters to ensure product integrity 
and safety. 

FAA Comment. The FAA has now ccmpleted action on this recommendation. 

An investigation by the Principal Aviation Safety Inspector (Manufacturing) 
at Detroit Diesel Allison has verified that all of the 47 Part No. 6899243, 
Revision A, Splined Adapters have been accounted for, re11101Jed from service, 
and returned to the manufacturer. This was accomplished through Detroit 
Diesel Allison Service Bulletin CEB A-72-3056. 

The Principal Inspector also reviewed and evaluated the manufacturing 
processes and quality assurance procedures for the splined adapters. The 
initial run of 47 pieces were manufactured in the research and development 
plant, where a post-manufacturing treatment (pickling) was not acconplished 
due to an inspector's misinterpretation. The processing procedures oow 
require pickling of all parts, regardless of inspector interpre~ltion. The 
manufacturing processes and quality assurance procedures for the splined 
adapters are now considered adequate to ensure product integrity and 
safety. 

...~ ,. ( 't 
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The FAA believes these measures are fully responsive to the intent of 
Safety Reoanmendation A-81-60 and, accordingly, considers action completed 
on this reoanmendation. 

Sincerely, 

~-d:~-~ 
J. Lynn Helms 
Administrator 



·---

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington., D.C. 20594 

August J.3, 1981 

Thank you for your letter dated July 22, 1981, responding to National 
Transportation Safety Board Safety Recommendations A-81-59 and -60 issued May 22, 
1981. These recommendations stemmed from our investigation of a Bell 206L-l 
helicopter accident which occurred on March 25, 1981, in the Gulf of Mexico. 
The accident resulted from an engine flameout caused by the frac·ture of the 
splined adapter in the Detroit Diesel Allison 250-C28 engine. The recommenda
tions pertain to the removal of the splined adapter PN 6899243 and for the 
Federal Aviation Administration (FAA) to review and evaluate the manufacturing 
process and quality assurance procedures. 

The Safety Board is pleased to note that all affected splined adapters have 
been removed from service and that the FAA is in the process of reviewing and 
evaluating the manufacturing process and quality assurance procedures. Safety 
Recommendation A-81-59 is classified in a "Closed--Acceptable Al1:ernate Action" 
status and A-81-60 is maintained in an "Open--Acceptable Action" status pending 
the FAA's further response. 

Sincerely yours, 

~-~!/~'~ 
James B. King 
Chairman 



US Department 
of Transportation 

Federal Aviation 
Administration 

July 22, 1981 

The Honorable James B. King 
01ahman, National Transportation 

Safety Board 
800 Independence Avenue, sw. 
Washin9ton, D.C. 20594 

:u=ar l'·1r. 01airman: 

Off1ce of the AamtniStrator cOO Independence Ave. S W 
Wasn,ngton. 0 C 20591 

1nis is in response to NTSB Safety Recommendations A-81-59 and A-81-60 
issued by the Board on May 22, 1981. These recommendations resulted from 
the Board's investigation of the crash of a Bell 206L-l helicopter, N-1077N, 
en route from an offshore oil rig on Harch 25, 1981. The accident was the 
result of an engine flameout, caused by the fracture of the splined adapter 
in tl1e Detroit Diesel Allison 250-c28 engine, apparently due to fatigue. 

A-81-59. Issue an Airworthiness Directive to require that those 
Alll.son 2SO-c28 and -C30 engines identified by the manufacturer as having 
the PN 6899243, Revision A, splined adapters installed be removed from 
service. 

Fi\.'l\. Cr .... mnent;:. 'lhe Federal Aviation Administration (FAA) has been fully 
CCX]nizru1t of the situation addressed in this recommendation, and our 
Engineering and Manufacturing organization has worked closely with Detroit 
Diesel Allison toward resolution of this problem. 

By April 29, 1981, well before issuance of Safety Reoanmendation A-81-59, 
all 47 engines having the affected splined adapters were removed from 
service. The splined adapters were removed fran these engines and returned 
to the factoty for destruction by June 19, 1981. The engines will be 
returned to service when airworthy splined adapters becane available. 
Accot-dingly, FAA's prompt action precludes the necessity for issuance of 
an airworthiness directive, and we consider action on this recommendation 
completed. 

A-81-60. Review and evaluate the manufacturing processes and quality 
assurance procedures for these splined adapters to ensure pr00uct integrity 
and safety. 

FN!:. Canment. FAA's Engineering and Manufacturing organization is in the 
process of reviewing and evaluating the manufacturing process and quality 
assurance procedures. The Board will be informed of our findings. 

Sincerely, 

rjl~ 
J. Lynn Helms 
Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: May 22, 1981 

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

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D. C. 20591 

SAFETY RECOMMENDATION(S) 

A-81-59 and -60 

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

On March 25, 1981, a Bell 206L-1 helicopter, N 1077N, was en route from an 
offshore on rig to shore when the pilot reported that the engine named out. The 
aircraft was successfully autorotated to the water from a cruising altitude of 
500 feet. The pilot and five passengers escaped injury even though the helicopter 
rolled over during water entry. 

The wreckage was subsequently recovered. Disassembly of the engine (Detroit 
Diesel Allison 250-C28) revealed that the splined adapter, part number 6899243, 
Revision A, had fractured. This adapter connects the 1as genera tor turbine shaft to 
the compressor impeller. Preliminary metallurgical examination of the fractured 
surface indicated fatigue. Total service time on the adapter was 60.6 hours. 

· The manufacturer reported that the failed adapter was 1 of 4 7 recently 
produced and put into service as a product improvement item. The· manufacturer also 
indicated that the adapters have serial numbers by which the adapters could be 
located through the manufacturer's distributors. The Safety Board is aware that 
Allison has recently issued a bulletin to operators recommending that engines with 
these adapters be removed from service. However, we are concerned that some 
operators may not remove the engines from service because compliance with the 
bulletin is discretionary. 

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

Issue an Airworthines Directive to require that those Allison 
250-C28 and -cso engines identified by tbe manufacturer as having 
the PN 6899243, Revision A, splined adapters installed be removed 
from service. (Class n, Priority Action) (A-81-59) 

l r:·r , .. '~ / 
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Review and evaluate the manufacturing processes and quality assurance 
procedures for these splined adapters to ensure product integrity and 
safety. (Cla!B U, Priority Action) (A-81-60) 

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

. I i_ 

• 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administratic 
Washington, D.C. 20591 

Dear f.1r. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

November 16, 1981 

Thank you for your letter of October 15, 1981, further responding to 
National Transportation Safety Board Safety Recommendation A-79-5 issued 
March 8, 1979. This is one of the two recommendations that stemmed from 
our investigation of a Beechcraft Model 65 accident at Norfolk, Virginia, 
on March 4, 1978. The airplane's electrical system failed after takeoff. 
Related Safety Recommendation A-79-4 was classified "Closed--Acceptable 
Action" on Auqust 13, 1981. 

In Safety Recommendation A-79-5 we asked the Federal Aviation Admin
istration (FAA) to amend 14 CFR 23 and 14 CFR 27 to require indication by 
which a pilot can be advised whenever an electrical engine starter is 
operating. We are satisfied with the actions taken by the FAA, Beech Air
craft Corporation, and Cessna Aircraft Company. The status of A-79-5 is now 
classified "Closed--Acceptable Alternate Action." 

Sincerely yours, 

. - '; '·· 

•· 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

<ktober 15, 1981 

~e Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, &W. 
washington, D.C. 20594 

Dear Mr" Cllainnan: 

OH1ce of the Admm1strator ROll Independence Ave. S W 
Washmgton. D.C 20591 

'Ibis is in further response to NTSB Safety Jecarmendations A-79-·~ and A-79-5 
issued March 8, 1979, and supplements our letter of June 16, 1981. 

'Ibis also responds to your letter of August 13, 1981, in which it was 
requested the Federal Aviation Administration (FAA) again review failures of 
starter systenL<3 on all general aviation aircraft. Pending this lreview, FAA 
action relative to Safety Jeoorrmendation A-79-5 is not considered adequate 
and this reoorrmendation has been classified in an 111c::pen--unacceptable 
Action" status. Safety leCCI'!ITendation A-79-4 was classified in a "Closed
Acceptable Action" status on August 13, 1981. 

A-79-5. .Amend 14 CFR 23 and 14 CFR 27 to require indication by 11i'hich a 
pilot can be advised whenever an electric engine starter is operiiltingo 

FAA Cannente FAA actions to resolve the problem of malfunctions associated 
w1th starter solenoids involve two separate but related efforts: First., an 
effort to correct the condition oo ne\v aircraft being manufactu~~; and 
second, an effort to resolve problems with products already in serviceo 

New airplanes being type certificated by FAA 8s Central Region an~ now 
required to provide indications to the pilot that the starter IOC>t:.or is not 
operating after the intended disengagemento In the case of the Beech 
Model 76 airplane, a current nonitoring check is provided in the Airplane 
Flight Manual (AFM). Beech Aircraft Corporation is also installing a 
starter energized annunciator light or incorporating a prefligh~'inflight 
current check procedure in their Airplane Flight Manual/Pilot Operating 
Handbooks (AFM,IPOH) for all airplanes currently in production. 'Jhis 
includes airplanes that were previously certificated to the om 3/FAR 23 
requirements. In the case of the new Cessna f.bdel T303 airplane, the 
requirement for a starter energized annunciator warning light was included 
in the certification of the airplane. As other new aircraft are certifi
cated, the FAA will require that a similar ~reans be provided for detecting 
a faulty starter relay in accordance with the requirerrents of FAFl 23.1309o 
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In regard to in-setvice products, several actions are currently in progress .. 
Beech has released 5etvice Instructions No. 1165 (Class I, mandatory) for 
Model 50, 65, 70, 80 and 88 airplanes requiring installation of a starter 
energized annunciator light. 'Ihe corrpany has also revised AfTv1/PCII's to 
include malfunction detection p~ures for current production single
engine airplanes. f.breover, Beech has disoontinued use of Deloo P/M 1464 
starter relays and recently agreed to issue a setvice cx:mnunique to advise 
of a starter relay replacement for the Deloo relay. FAA's Aircraft Certifi·· 
cation Program Office will issue a General Aviation Airworthiness Alert on 
the same subject after receipt of the Beech service cx:mrunique. 

Cessna superseded the P/N 515771 solenoidjoontactor (47 failures listed) 
with a heavy duty starter oontactor (P/N S2443-l) in new production aircraft: 
in late 1979, and provided field replacement information on the ~roved 
part via Single-Engine service Information ~tter SE79-63. 'lhe same 
information was provided for Model 337 airplanes by Service Information 
Letter ME79-34. 

we continue to believe that the present FAR 23.1309(b) requirements provide 
an adequate neans to insure an acceptable level of safety on new aircraft 
being manufactured. In regard to our effort to resolve problems with 
aircraft already in service, the FAA has not found any oonclusive cause(s) 
for the failures. 'lhe Cllief of our Central Region's Aircraft Certification 
Program Office will continue to monitor and investigate starter solenoid 
failures ~ analyzing all available and any new information. we will take 
appropriate action 00111Tlensurate with safety. 'Ihe FAA considers action 
completed on Safety Recommendation A-79-5. 

Sincerely, 

~i'v---
J. Lynn Helms 
Administrator 

.I , 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

August 13, 1981 

Please refer to your letter dated June 16, 1981, further responding to 
National Transportation Safety Board Safety Recommendations A-79-4 and -5 issued 
March 8, 1979. These recommendations stemmed from our investigation of the 
Beechcraft t-1odel 65 accident at Norfolk, Virginia, on March 4, 1978. The air
plane's electrical system failed after takeoff. Investigation revealed that the 
starter relay failed causing the starter motor to run continuously, which 
eventually resulted in a complete loss of electrical power. Investigation also 
revealed that this electrical system failure occurred in other makes and models 
of general aviation aircraft. Safety Recommendations A-79-4 and -5 were formu
lated to prevent operational hazards associated with such electrical failures. 
Our comments to your letter follow. 

A-79-4. We note that in response to this recommendation the Federal Aviation 
Administration (FAA) issued Advisory Circular (AC) 91-55 dated October 28, 1980. 
The AC is to warn general aviation pilots and maintenance personnel of possible 
total electrical system failure following engine starting. This recommendation 
is now classified in a "Closed--Acceptable Action" status. 

A-79-5. Your earlier response of May 15, 1979, indicated that a :study would be 
conducted to determine if other models of aircraft have similar p:roblems. Your 
letter of June 16, 1981, does not state whether the study uncover1~d other air
craft with similar problems, but it does state that current regulations for 
normal category airplanes (FAR 23) and helicopters (FAR 27) are adequate. 

We have conducted our own study and find 159 reports of start.er relay 
failures which have caused extensive engine damage and loss of aixcraft. Further, 
we are concerned with hazards associated with unwanted propeller 'turning and 
engine starts in the hangar and on the ramp. Also, we are concerned with inflight 
electrical failures particularly at night and flights under instr1nnent meteorolog
ical conditions. We do not believe that regulations are adequate when one small 
component can cause failures in the starting system and induce critical electrical 
failures. Also, we do not believe that the issuance of AC 91-55 :i.s a satisfactory 
resolution of the problem. 

., r~ ' 
-- ~; u 
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We request the FAA to again review the failures of the starter system on 
all general aviation aircraft with emphasis on the starter relay and its loca
tion in the starter electrical circuit. We will be happy to make our findings 
available to the FAA staff. Pending your further response, A-79-5 is classified 
in an "Open--Unacceptable Action" status. 

Sincerely yours, 

r: .. .. .. ' . 



. . 
US Department 
of Transportation 

Federal Aviation 
Administration 

June 16, 1981 

'Ihe Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chainnan: 

!'00 'noeoenoence Ave. S W 
WaSI1•n;;ton. DC 20~91 

'Ihil:. is in further response to N'ISB Safety Recommendations A-7)-·~ au:1 A-79-5 
issued March 8, 1979, and supplements our letter of May 15, 1979. 'lllis also 
responds to your letter of February 25, 1981, in which you requested an 
updated status report. 

A-79-4. Issue an Advisory Circular or take other appropriate action to alert 
p~lots to the fact that unwanted and unknown CO!!tinued en:;i:-l2 s!:a::-r.er Op2ra
tion may result in corrg;>lete electrical failure in general aviat1on airpla..1es 
in service. Also, describe actions pilots can take to avoid such 
engine-starter operation. 

FAA Canment. As stated in our letter of May 15, 1979, the Federal Aviation 
Administration {FAA) planned to issue an advisory circular (AC).. On 
October 28, 1980, we issued AC 91-55 entitled, "Reduction of Electrical 
System Failures Follawing Aircraft Engine Starting." 'll1is AC is designed to 
warn general aviation aircraft owners, pilots, and maintenance pecsonnel of 
possible total electrical system failure following aircraft engine starting. 
A copy of this AC is enclosed. 'Ihe FAA considers action canpleted on Safety 
Recommendation A-79-4. 

A-79-5. Amend 14 CFR 23 and 14 CFR 27 to require indication by which a pilot 
can be advised whenever an electric engine starter is operating. 

FAA Ccmnent. FAR 23.1309, as adopted in November 1973 and amended in 
December 1976, and FAR 27.1309, as recodified in 1964 from CAR 6.606 as 
adopted in September 1959, provide general safety standards that require all 
equipment, systems, and installations be designed to prevent hazards to 
aircraft in the event of malfunction or failure. One means to prevent such 
hazards from a malfunctioning starter system would be to install an indicator 
that alerts the pilot to the malfunction. Another means v.ould be to use a 
starter that could be operated continuously, or to provide a system that is 
otherwise designed to prevent a hazard should it fail. 

- (' ,-., 
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Therefore, on the basis of our study referenced in our letter of May 15, 1979, 
we find that the current regulations for normal category airplanes (FAR 23) 
and helicopters (FAR 27) are adequate, and we plan no regulatory amendments. 
Also, we do not anticipate further airworthiness directive action on this 
matter; AC 91-55 provides equivalent guidance for existing aircraft. 

Our regional aircraft certification staffs have been provided copies of your 
recommendation. COpies of this response will also be provided to the staffs 
to insure continued application of FAR 23.1309 and 27.1309 accordingly. ~he 
FAA considers action complete on Safety Recommendation A-79-5. 

Sincerely, 

-~ 
J. Lynn Helms 
Mministr:ator 

Enclosure 
I 

. ( . 



Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

National Transportation Safety Board 
Washington, D.C. 20594 

FEB 2 5 

Please refer to National Transportation Safety Board Safety Recom-

mendations A-79-4 and 5 issued March 8, 1979. The Federal Aviation 

Administration's response of May 15, 1979, indicated that actions were 

underway to resolve these recommendations. In our reply of June 8, 

1979, we informed the FAA that these recommendations were being held in 

an "Open--Acceptable Action" status. In order to evaluate their progress 

and update the public docket, we would appreciate an updated status 

report. 

Sincerely yours, 



Office of the 
Chairman 

National Transportation 
Safety Board 

Wash1ngton. DC ?059, 

June 8, 1979 

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

Dear Mr. Bond: 

Thank you for your letter of May 15, 1979, responding to National 
Transportation Safety Board recommendations A-79-4 and A-79-5. These 
recommendations emanated from a Safety Board investigation of a Beech
craft, Model 65, accident at Norfolk, Virginia, on March 4, 1978. The 
airplane's electrical system failed after takeoff. Investigation re
vealed that the starter relay failed causing the starter motor to 
continuously energize. The result was complete loss of electrical 
power. Investigation also revealed that this electrical system 
failure had occurred in other makes and models of general aviation 
aircraft. In order to prevent operational hazards associated with 
the loss of electrical power, the Safety Board recommended that the 
Federal Aviation Administration (FAA): 

A-79-4 Issue an Advisory Circular or take other 
appropriate action to alert pilots to the 
fact that unwanted and unknown continued 
engine starter operation may result in 
complete electrical failure in general 
aviation airplanes in service. Also, 
describe actions pilots can take to avoid 
such engine-starter operation. 

A-79-5 Amend 14 CFR 23 and 14 CFR 27 to require 
indication by which a pilot can be advised 
whenever an electric engine starter is 
operating. 

We note that the FAA has issued an Airworthiness Directive with 
regard to this same problem as it applies to the Beech Model 76. We 
also note that the FAA has undertaken a study of this problem as it 
applies to the Beech Model 65 and other aircraft. The FAA's response 
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indicates that, based on this study, an Advisory Circular will be 
developed by September 1, 1979, to make pilot and maintenance per
sonnel aware of the problem and provide measures for dealing with 
it. The response also indicates that necessary regulatory action 
will be initiated by December 1, 1979. 

We appreciate receiving FAA's response and are of the view 
that actions taken as a result of the FAA study will fulfill the 
intent of A-79-4 and 5. For the present, these recommendations 
are being maintained in an "Open--Acceptable Action" status. 

Sincerely yours, 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

1'1ay 15, 1979 

Honorable James B. King 

WASHINGTON, D.C. 20591 

Chairman, National Transportation Safety Eoard 
800 Independence Avenue, s. W. 
Washington, D. C. 20594 

Dear Mr. Olairman: 

This is in response to National Transportation Safety Eoard Safety 
Recommendations A-79-4 and 5. 

OFFICE OF 
TH[ ADMINISTRATOR 

A-79-4. Issue an Advisory Circular or take other appropriate action to 
alert pilots to the fact that unwanted and unknown continued engine 
starter operation may result in complete electrical failure in general 
aviation airplanes in service. Also, describe actions pilots can t.c1ke 
to avoid such en0ine-starter operation. 

Ccmnent. 'We are developing an advisory circular (AC) which will 
provide pilot and maintenance f!ersormel with awareness of the problem 
and J.easures for dealing with it. Because of the several types of 
aircraft \vhich have experienced this problem, we are conducting a study 
to assure inclusive awlicability of the AC. We expect to complete the 
study and issue the AC by Septem.~r 1. 

P.-79-5. Amend 14 CFR 23 and 14 CFR 27 to require indication by which a 
pilot can be advised whenever an electric engine starter is 0p2ratinq. 

Comnent. A recent engine starter relay failure and subsequent loss of 
all electrical p:>wer occurred on a Beech M::del 76. A.'l airworthiness 
directive project has b...~n initiated which will profOse a flight manual 
revision which contains procedures for preflight inspection to detect a 
malfunctioning engine starter relay and an inflight procedure for 
restoration of electric power should power loss occur. 

In addition, we are studying the problem as it relates to other makes 
and rrodels. We expect to complete the study by September 30, any action 
with respect to all relays by J:Ecember 31, and to initiate any regulatory 
action considered necessary by IEcember 31. \~ will advise you of any 
actions which are undertaken. 

ly, 

~~~zr,s--
Langro me B:md 
AC;ill nistrator 



" 

' 1 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable Langhorne M. Bond 
Administrator 

· Federal Aviation Administratior. 
Washington, D.C. 20591 

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

ISSUED: March 8, 1979 

SAFETY RECOMMENDATION(S) 

A-79-1+ and -5 

The National Transportation Safety Board is concerned about general 
aviation engine-starter system failures that sometimes result in cot!:plete 
failure of the airplane's electrical system. 

A Beechcraft Queen Air, Model 65, NS42N, operating under 14 CFR 
135, had a complete electrical failure shortly after takeoff at Norfolk, 
Virginia, on March 4, 1978. The pilot proceeded to manually extend the 
landing gear and apparently decided it was down and locked. However, 
the gear collapsed during the landing roll, and the airplane was sub
stantially damaged. Although the accident can be attributed to failure 
to follow the checklist for emergency extension of the landing gear, the 
total electrical failure must be considered the underlying cause. 
Postaccident examination of ~he right engine-starter system revealed 
that the starter case was badly blistered, the starter relay termiDal. 
boots were severely damaged by heat, the relay plunger was in the on 
position, and the relay fixed contact point was fused to the movable 
contact point. The Safety Board concludes that continued operation of 
the starter motor bad overheated and overloaded the electrical system, 
causing the complete failure. 

A survey of similar experience in the FAA's Service Difficulty 
Records, covering General Aviation Starter Systems for a 1-year period 
through August 9, 1978, indicated that there had been at least 26 
instances of contactor, often called "relay" or "solenoid," failures. 
Most, if not all 1 of these involved uninitiated or continued starter 
operation. In ~ost cases the fault was noted when the engine rotated 
with only the master switch activated. However, in six cases, one 
including another Beechcraft Queen Air, continued starter motor oper
ation apparently was not detected and the electrical system failed 
completely. At least two of the six cases, both involving Beechcraft 
B24R' s • occurred dl:I'ing IFR fligl1t when loss of the electrical system 
can be most serious. Other models involved were a Beechcraft A36, a 
Beechcraft C23, and a Piper PA-31-350. 

2587 
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Honorable Langhorne M. B~d - 2 -

Among the 20 cases in which the fault apparently was detected End 
did not result ir. complete electrical failure, 14 involved Cessnas; ~~st 
of the 14 were model 21C's. The other six involved a Mooney 20F and 
five Beechcraft models--a Queen Air 65-BSO, two Bl9's, a C24R, and an 
A36. 

Although the records do indicate that some airplanes ar·e more prone 
than others to develop this kind of fault, the Safety Board believes 
that the hazard potential is sufficiently universal as to call for 
industrywide attention. 

The Safety Beard believes that aircraft owners and pilots should b~ 
warned of the possibility of encountering electrical system failure as a 
result of the unintentional or continued operation of starter motors, 
ar;d shoulci be provided guidance regarding means of reducing the risk of 
such failures. Such means could include modification of existing air
craft electrical systems to require contactor redundancy or perioeic 
inspecticn or replacement of certain electrical components. For future 
prcduction aircraft, the Safety Board believes that some positive means 
should be provided to indicate to the pilot that an engine starter is 
operating. 

l.ccordinaly, the National Transportation Safety Board recommends 
that the Federal Aviation Administration: 

Issue an Advisory Circular or take other appropriate action to 
elert pilots to the fact that unwanted and unknown continued 
engine starter operation may result in colf~·lete electrical 
failure in general aviation air·planes in service. Also, 
describe actions pilots can take to evoid such engine-starter 
oper·ation. (Class Il--Priority Action) (A-79-4) 

Amend 14 CFR 23 and 14 CF'R 27 to require indiC41tion by which 
£ pilot can be advisee whenever an electric enaine starter is 
cperatlng. (Class III--Longer Term Action) (A-79-5) 

KING, Chairman, DRIVER, Vice Chaiman, McADA~S, and HOGUE, Members, 
co%'\Curl.'ed in the above recommendations. 

' } 
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U.S Department 
of Transportation 

Federal Aviation 
Administration 

OCT 2 8 1981 
'Ihe Honorable Jarnes B. King 
Chairman, National Transportation 

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

D2ar Mr. Chairman: 

Ott,ce ot tile AonHn,strator fcJO tnOt·Pendence Ave S VJ 
Wash,ngton. DC 20591 

The Federal Aviation Administration (FAA) responded previously to 
Recornrrendations A-76-97 through -100 and this supplements our earlier 
correspondence. we also note tl1at these safety recommendations were 
referenced in the narrative accompanying Safety Recommendations A-81-49 
through -53. we have responded to those reconucendations in separate 
correspondence dated August 6, 1981. Reoon~ndations A-76-97 through 
-100 also relate closely to Safety Reeofinendations A-81-24 and -25, 
issued Harch 12, 1981, and to Safety Recommendations A-79-95 and 
A-79-80. The FAA has'already responded to these recommendations and 
certain portions of our previous responses are also applicable to 
A-76-97 through -100. Accordingly, in some instances our corrments 
relative to these safety reoannendations will be essentially the s~ne 
as that contained in previous correspondence on the broad subject of 
li~ht twin-engine aircraft perfoDnance characteristics. 

A-76-97. Amend 14 CFR 23.149 to require that a safe one-engine 
ino;_)(2rative speed (Vssel be specified. 'lhis speed should be 
sufficiently above the minimum control and single-engine stall speeds 
that there will be no uncontrollable yaw or roll rate when thrust is 
suddenly reduced to idle on the critical engine with takeoff or 
rnaxlinum available power on tl1e operable engine. This speed should be 
demonstrated under the most adverse conditions--gross weight, e.g., 
altitudes, and temperature--within the airplane's operating envelope. 

A-76-98. Publish the safe one-engine inoperative speed, Vsse 1 and 
appropriate procedures in the approved flight manuals and pilots' 
handbooks and revise tl1e GAMA Specifications for Pilot's Operating 
Handbook accordingly. 

A-76-99. Revise Advisory Circulars AC 61-4C, AC 61-98, and AC 61-21 
-to include a discussion of safe procedures for the demonstration of 
V111, .• 'l .'lnd "''' ,, l hn V!1r.:P .1 imi t<'>t ion. 

~ ' . 
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FAA Canrnent. Action on these reconrnendations has been awaiting the 
receipt of data on Vsse speeds which would be incorporated in a 
pror:osed Revision Number 1 to the Pilot's q;>erating Handi.xx:>k. This 
information has no.v been received and a review by the FAA and the CW1A 
Technical Committee, which is currently underway, should be completed 
by the end of 1931. 'Ihe '!bard will be inforrred of the developnent of 
new material, or revisions tcr existing material which may be forth
coning as a result of this review. 

A-76-100. Issue an Advisory Circular to supplement AC 61-67 dealing 
solely with simulated and actual engine-out emergencies in typical 
high performance nulti-engine general aviation airplanes. The 
Advisory Circular should discuss the safe me~1ods of demonstrating 
Vmca and should emphasize the potential hazards of asynv~trical 
p<:Mer on stalls. The Advisory Circular should be disseminated to all 
multi-engine class-rated pilots, flight schools and flight instructor 
clinics, and safety seminars. 

FAA Ccmnent. 'Ihe FAA Technical Center is participating in an agency 
study of p1lot training procedures designed to determine effectiveness 
of Vrnc pilot training in nul tiengine airplanes. This research 
program is scheduled for coHpletion by T•larch 1982. We plan to prepare 
and issue appropriate guidance naterial, based in part on the results 
of this study, by July 1982. The Board will be informed of our 
findings at that time. 

Sincerely, 

---)ffi~ 
J. Lynn Helms 
Administrator 

., ,.... ·, 
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.ttDER,f\L AVIAIION 1-\0MINISTRATION 

WASHINGTON, D.C. 20591 

June 25, 1980 

ThefHonorable James B. King 
Chairman, National Transportation 

Safety Board 

OFFICE OF 
THE ADMINISTRATOR 

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

Dear Mr. Chairman:. 

This is in further response to NTSB Safety Recommendation A-76-50, 
issued May 6, 1976, and supplements our letters of June 22, 1976, and 
May 16, 1978. 

A-76-50. Revise Advisory Circular 61-21, Flight Training Handbook, to 
provide a comprehensive description of the information which would be 
included under the subtopic "Preflight Operations." 

' 
Commer.t. Advisory Circular AC 61-21A is a compl~te revision of 
AC 61-21 and was recently published by Federal Aviation Administration's 
(FAA) Office of Flight Operations. A copy is enclosed for your informa
tion and review. The vast majority of Chapter 5, pages 47 through 57, 
addresses preflight operations in considerable depth. 

We believe the infor~ation contained in this revised AC adequately 
satisfies the intent of Recommendation A-76-50, and we consider action 
on this recommendation completed. 

Please note that Recommendation A-76-50 was one of six generated by 
NTSB's 1976 Study, U.S. General Aviation Takeoff Accidents -The Role 
of Preflight Preparation. Recommendations A-76-45 through 49 were 
previously closed during 1977 and 1978. (See FAA's letter to NTSB, 
dated May 16, 1978.) Accordingly, this action, relative to Recommenda
tion A-76-50, constitutes FAA's response to the final element of this 
multiple recommendation. 

We also invite your attention to the Board's Recommendation A-76-99, 
issued July 29, 1976 ~6-97 through 100~ This recommendation 
states: "Revise Advisory Circular AC 61-4C, AC 61-9B, and AC 61-21 to 
include a discussion of safe procedures for the demonstration of 
Vmca and note the Vsse limitation." Publication of AC 61-21A 
satifies this recommendation, in part, and a detailed discussion of 
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aircraft performance is included in Chapters 3, 11, 16, and 17. Since 
revision of the remaining AC's is not yet completed, Recommendation 
A-76-99 will be addressed separately at a later date. 

Enclosure 

( 

( 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVlAOON ADMINJSTRA110N 

October 3, 1979 

Honorable James B. King 
Chainman, National Transportation Safety Board 
800 Independence Avenue, s. W. 
washington, D. C. 20594 

Dear Mr. ChaiMman: 

This supplements our letter of August 17, 1977, concerning the 
status of our actions with respect to NTSB Safety Recommendations 
A-76-97 through 100. 

Proposed criteria for establishing V~se being developed by the 
General Aviation Manufacturers Assoc1ation (GAMA) and the Federal 
Aviation Administration is nearing Cont;lletion. Vsse is scheduled 
to be included in Revision Number 1, GAMA Specification Number 1, 
Pilot•s Operating Handbook. This is one of several items to be 
included in Revision Number 1. The effort to complete the revision 
is proceeding as rapidly as possible. 

ely, 

~~zs-
Langhome Bond 
Aaninistrator 
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AUG I 7 19T! 

Honor•ble Webster B. Todd, Jr. 
Cna1rman, NAtional Transportation Safety Board 
800 Independenu Avenue, s. W. 
i!asllin~ton. o. C. 20594 

Thts h 1n furtner response to our letter of ,larch lf:S concerntn~ 
Safety f\.:,OHaJendations A-76-97 thru 100 • .. 
As indicated tn that letter a meet1nw was t~ld with the General 
Avhtion •~nufacwrers Association to discuss the p~"CX~Ulgat1on of 
a V15~ s~d for general aviation aircraft. Dur1A~ toe ~t1ng it 
~ec~ obvious from discussions ~1at each manufacturer had a 

·different crtter1a for establ1lh•n~ Vsse for h1s aircraft. 

111 11,_ht uf thos~ discussions. an(! ttte lillnJ related problenll which 
were brouwnt up •t th•t ~ttn~. the FAA feels tt ~ust not require 
the wse uf v,,e speed at this thae. 

T4lt: baste problem appears to be the need for an accepuble criteria 
for deter~in1ng a V558 and wnat ts expected to be accomplished by 
the pilot at this s~eed since required perfon,•nce veloctttes are 
alre~dy duf1ne;J 1n the cert1f1cat1on of thi a1rcr•ft. We sttll 
feel, ha..-ever, that somethtns. of nlue N.Y be ~eined by pursui~ the 
subject of Ysse· To this end, we are conttnutnw to work. with industry 
1R tnc are•s of airman 1nd aircraft certification, flight test1ny. 1nd 
f11~ht tr1tntn~ to 5ecure answers. 

We ho~o to nAve some pos1ttve results tn V\ts area by July 1978. 

Sincer~ly, 

ORIGINAL ~IGNED BT 
C:WARLES 0. (',~.Py 

lctins Administrator 

. ' 
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tionorab 1 e Webster B. Tcxid. Jr. 
Cha fnun, Nation. 1 Trans,.tOrtatfon Safl!ty SoarJ 
800 J ndependenc::c Avenue. S. W. 
Wash1ngtan. 0. C. 20~94 

Dear i-ir. C.ia t rma n; 

T~h w111 suppl&r~nt our Ucto!>er Z7, 1976, 1£tter to :~TSB Safety 
~ecoromendatfons A-76-97 through 100. 

fJSF-1 

,\fter several unavoidable ~elays, a a1£1'etfn9 wit:-: the General Aviation 
Hanufactur~~:rs Association has been scheduled for April 14. 

Tne primary g01l of the ~~ettng fs to attempt to Jrvelop a criteria 
for the establtshrAtnt of "safe one-engine inoperative speeds" and to 
1ncluJe the fnfon\lt1on fn th~ pilot •s operattn" handuooks. 

We w111 adv1se you of the r~sults of the mectfng and of any intended 
courses of actfon. 

S 1 ncere ly, 

(Signed) J. W. Coctiran 
Ac~ir.6 ,:,::::n:;:strator 

" r r 
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(202) 426-8787 

Forwarded to: 

Honorable John L. MCLucas 
Administrator 
Federal Aviation Administration 
Washingt~n, D. c. 20591 

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

ISSUED: July 29, 1976 
·'. 

• .. 
. :.. . 

SAFETY RECOKHENDATION(S) 

A-76-97 through 100 

The National Transportation Safety Board continues to be concerned 
about the number of accidents which involve light twin-engine aircraft 
that fail to recover from apparently unintentional spins. 

On January 17, 1976, a Beechcraft MOdel 95 crashed at the Montgomery 
County Airpark, Gaithersburg, Maryland, and on January 21, 1976, a.Beech
craft ~del 58 crashed 3 miles south of Pearlblossom, California. · Both· of 
these accidents occurred during multi-engine instructional training flights 
and both resulted in fatal injuries to the instructor and student pilots 
on board. Our investigations disclosed that both of these accidents · 
occurred when the airplanes entered spins during simulated engine failures. 

These two accidents typify many others. Our statistics show that 
of 57 light twin stall/spin accidents betwe~n 1970 and 1974, 19 occurred 
during instruction or demonstration flights and 18 occurred after actual 
engine failures. We believe that even some experienced instructor pilots 
are not adequately familiar with their airplane's flight characteristics, 
particularly with_the relationship between minimum control speeds and 
single-engine stall speeds under certain operating conditions. Consequently, 
the instructor pilot may cut an engine when.the airspeed is dangerously 
close to, or below, the stall speed or may allow the student to decelerate 
the airplane rapidly into this region. 

On August 12, 1975, the Safety Board issued Safety-Recommendation 
A-75-64 to the Administrator on this subject. The recommendation urged 
the issuance of a new Advisory Circular which would supplement AC 61-67, 
"Hazards Associated with Spins in Airplanes Prohibited from Intentional · 
Spinning" and which would deal solely with the spin problem as it relates 
to simulated and actual engine-out performance of twin engine aircraft. 
In a response dated September 19, 1975, the Administrator indicated that 

~ information on the subject is available in several existing FAA documents. 
•'J' 
t: 

1605-A 
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~no"i-able .John L. McLucas (2) 

I~ 

~~le we agree that the subject. of engin~:out performance an~ 
demonstration is discussed in those Advisory Circulars pertaining to 
"tra1nill8 or -requirements for rating in multi-engine aircraft, ¥e 

·continue to believe that the problem is being treatea inadequately. 

•· the two recent accidents received much attention by the FAA's 

.· 

Wichita Engineering and Manufacturing District Office, which, in turn, 
~oordinated several actions with the Beech Aircraft Corporation, Wi~hita, 
Kansas. These ~ctions included a further examination of. the st.ngle~ 
engine flight characteristics of the Baron airplane. The airplane · 
satisfied all of the "one-engine inoperative" performance and stall 
characteristic requiTements of 14 CFR 23. The airplane does have a 
•ini~ eontrol speed (Vmca) Which is below the power-off stall speed 
for most operating weights and altitudes. While this is not an 
undesirable characteristic, it can lead a pilot, unaware of such a 

, 

• . 

characteristic, into trouble if be attempts to demonstrate flight at ~ 
Vmca· If the airplane is inadvertently flown into a full stall with A 
power on one engine, immediate pilot action is required to prevent .a w,· ;_~.ttl'··· 
spin from which recovery might not be possible ~ithin the existing ·t.J 4c _/ 1 

altitude constraint. f' 1~ A 

. . u>f~ t.::(\ y 

Beech recognized the potent:J.al problem and together with -the· FAA_·, .. · ·(11lll' ) 
Wichita EMDO, released. an Executive Airplane Safety Communique which: ·, f.· ) 
discussed. the implementation of a recommended safe "one-engine inopera-.-
tive" speed {Vsse) and the procedure for ~afely .. demonstratiq Vmc:a· · • .• r! ..........,.. 

Jseech is including this material into approved flight manuals .and .. _, · . 
~~lot's handbooks for their Travel Air and Baron aircraft. · 

.. Essentially, Beech bas specified a minimum speed (Vsae) and 
procedures_ wb1cb, if adhered to during act~al engine-out. condition_l!l;: ,.- · ··, 
and demonstration of engine-out performance. will preclude i~adverten~ 
entry into t~e stall/spin region. . ' ... ; , · · :· ·.:. · 

.· : . : . 
We are pleased with the action taken by Beech and believe that'·.: 

the placement of 'ucb performance in!'ormation where it will be readily 
available to.all operators will serve _to prevent accidents. We believe 
that similar data should be presented by all manufacturers of light 
twin-engine aircraft and that action should be taken by the FAA to' 
include the terminology for safe "one-engine inoperative" speed in 
pertinent regulations and Advisory Circulars. . . -

·Accordingly,_ the National Transportation Safety Board.~eco~~nds· 
that the Federal Aviation Administration, in coordination with the ,. --: 
General Aviation Manufacturers Association: · , .. . . 

-I 
•, ••• "r" 

.I 
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• 11onorable John L. McLucas · -(3) · - --·-- -.- ------- ·- -__________ _:_ _ .. _ .. ___ -· 

Amend 14 CFR 23.149 to require that a safe one-engine 
r 

-

inoperative speed (Vase) be specified. This speed should 
be sufficiently above the minimum control and single-
engine stall spee4s that there ~11 be no uncontrollable 
yaw or roll rate when thrust is suddenly reduced to idle 
on the critical engine with takeoff or maximum available 
power on the operable engine. This speed should be 
uemonstrated under the most adverse eonditions -- gross 
weight, e.g., altitudes, and temperature-- within the 
airplane's operating envelope. (Class II - Priority 
Followup) (A-76-97) 

Publish the safe one-engine inoperative speed, Va8 e," and 
appropriate procedures in the approved flight manuals 
and pilots' handbooks and revise the GAMA Specifications 
for Pilot's Operating Handbook accordingly. (Class II- J~ 
Priority Followup) (A-76-98) .. 

1 
~IN#~ 1,.; l~<P l~~t'it:P.:/'~v---

t:J!'' 1 B · ,... ¥-~hi/J 
Revise Advisory Circulars ~ AC 61-9.8', and AC 61-21 oJ,-;~~ 
to include a discussion of safe procedures for the demon
stration of Vmca and note the Vsse':limitation. (Class II -
Priority Followup) (A-76-99) 

Issue an·Advisory Circular to supplement AC 61-67 dealing 
solely with simulated and actual engine-out emergencies 
in typical high performance multi-engine general aviation 
airplanes. The Advisory Circular should discuss the safe 
methods of demonstrating Vmca and should emphasize the 
potential hazards of asymmetrical power on stalls. The 
Advisory Circular should be disseminated to all multi
engine class-rated pilots, flight schools and flight 
instructor clinics, and safety seminars. (Class II -
Priority Followup). (A-76-100) · 

TODD, Chairman, McADAMS, HOGUE, BURGESS and HALEY, Members, 
concurred in the ~bove reco....,nda~ ~ 

frt-- . 
By: Webster B. Todd, Jr. 

Chairman 

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. 

- . ,_ ......... ' 



National Transportation Safety Boar~ 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

Washington, D.C. 20594 

December 10, 1981 

Thank you for your letter dated November 10, 1981, further res.rondjng to 
National Transportation Safety Board Safety kecommendation A-81-33 issued 
March 26, 1~81. This is one of two recommendations that stemmed from our investi
gation of an accident involving an Avions Marcel Dassault Breguet Falcon 10 
aircraft on January 3U, 1~80. The aircraft crashed into Lake Michigan shortly 
after an attempted takeoff from !>1eigs Field, Cnicago, Illinois. By letter dated 
July 30, 1981, we informed you that related Safety Recommendation A-81-32 was 
classified "Closed--Reconsidered." 

C..) 

In Safety Recommendation A-81-3., we asked the Federal Aviation Admtn1stration 
(FAA) to review the checklists of all Falcon 10 operators to insure that they 
include checks that the parking brake is released and the emergency/parK brake 
light is "out" before taxi and before takeoff. We are pleased to note that on 
July 2, 1981, the FAA issued Change 25 to Handbook 8440.5A transm1tting (Jperations 
Bulletin No. 81-l. This bulletin fulfills Safety Recommendation A-8l-3j which is 
now classified as "Closed--Acceptable Action." 

We thank the FAA for actions taken. 

Sincerely yours, 



US Department 
of Tronsportat1on 

Federal Aviation 
Administration 

NOV 10 1981 

The Hcnorable Janes B. King 
Chairrran, National Transportation 

Safety Board 
800 Independence Avenue, SW. 
Washingtcn, D.c. 20594 

Dear Mr. Chairman: 

Office of the Aam,nrstrator ! :JO tnOepenoence Ave . S W 
Wasn,nqton DC 20591 

This is in further response to NTSB Safety Recommendation A-81-33 issued 
March 26, 1981, and supplerrents our letter of June 24, 1981. This recorrm:n
dation resulted fran the Board's investigation of the crash of an. Avions M:ircel 
Dassault Breguet Falcon 10, N253K, into Lake Michigan en January 30, 1980. 

A-81-33. Review the checklists of all Falcon 10 operators to insure that they 
include checks that the parking brake is released and the em::rgency/park brake 
light is "out" before taxi and Wore takeoff. 

FAA Corrrrent. On July 2, 1981, the FAA issued Change 25 to Handbook 8440.5A 
(ropy enclosed) which transmits Operations Bulletin l\lo. 81-1. This b.llletin 
alerts field inspectors to possible discrepancies that rray exist, that are 
critical in nature, betw:en the manufacturer's suggested checklist and the 
checklist used by the flightcrews of high performance jet aircraft. Also, it 
provides that the Principal Operations Inspectors should review the checklists 
of those operators of high perforrrance jet aircraft to assure that specific 
information or procedures included in the manufacturer's suggested checklist, 
that nay affect the safe operation of the aircraft, are included in the 
checklist used by the flightcrew. 

We consider action on this recommendation rompleted. 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 

Enclosure 

,, 
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Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

July 30, 1981 

Reference is made to your letter dated June 24, 1981, responding to National 
Transportation Safety Board Safety Recommendations A-81-32 and -33 issued March 26, 
1981. These recommendations stemmed from our investigation of an accident involv
ing an Avions Marcel Dassault Breguet Falcon 10 aircraft on January 30, 1980. 
The aircraft crashed into Lake }lichigan shortly after an attempted takeoff from 
Meigs Field, Chicago, Illinois. We recommended that the Federal Aviation Adminis
tration (FAA): 

A-81-32. Issue an airworthiness directive to move the emergency/park 
brake light on all Falcon 10 aircraft from its present location to a 
location on the pilot's instrument panel where it can be monitored 
more readily by both pilots when seated normally in the cockpit. 

A-81-33. Review the checklists of all Falcon 10 operators to 
insure that they include checks that the parking brake is released 
and the emergency/park brake liqht is "out" before taxi and befon: 
takeoff. 

We aqree with the FAA's rationale not to implement Safety Recommendation 
A-81-32. The status of this recommendation is classified "Closed--Reconsidered." 

I'Ve note that the FAA intends to issue an operations bulletin to fulfil.l the 
intent of Safety Recommendation A-81-33. We trust that this bulletin will help 
to prevent Falcon 10 pilots from taking off with brakes in the parked position. 
Pending the issuance of the bulletin, A-81-33 will be maintained in an "Open-
Acceptable Action" status. 

Sincerely yours, 



US Department 
of Transportation 

Federal Aviation 
Administration 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Hr. Chairman: 

f:CJU ln<J.epenu0nce Ave S W 
Wustungton. DC 20'i~1 

June 24, 1981 

This is in response to Safety Recommendations A-81-32 and A-81-33, issued 
March 26, 1981. These recommendations resulted from the Board's 
investigation of the crash of an Avions Marcel Dassault Breguet Falcon 10, 
N253K, into Lake ~lichigan on January 30, 1980. 

A-81-32. Issue an airworthiness directive to move the emergency/park brake 
light on all Falcon 10 aircraft from its present location to a location on 
the pilot's instrument panel where it can be mon1tored more readily by both 
pilots when seated normally in the cockpit. 

FAA Comment. Federal Aviation Regulation (FAR) 25.735(d) requires that the 
airplane must have a parking control (brake) that, when set by the pilot, 
will, without further attention, prevent the aircraft from rolling on a 
paved level runway with takeoff power on the critical engine. The narrative 
accompanying this recommendation states that with the lever in the park 
position, the Falcon 10 can be set in motion with relative ease when thrust 
is applied for taxi. However, the Falcon 10 parking brake complies with the 
requirements of FAR 25.735(d) when set to the full park position. Even in 
the intermediate brake position, the aircraft is immobilized for Nl values 
up to 75 percent. The recommendation does not specify the power level used 
as a basis for the statement, "• •• that the aircraft can be set in motion 
with relative ease when power is apnlied for taxi ...... Moreover, we are 
unable to speculate on the condition of the parking brake, as it may 
relate to this statement. However, we have evaluated the regulatory 
requirement and find it to be appropriate, and we have also determined that 
the aircraft meets certification requirements. 

In our view, Safety Recommendation A-81-33 is a more valid suggestion, and 
we believe our action relative to A-81-33 will be fully effective in 
correcting the deficiencies that contributed to this accident. 
Traditionally, parking brake warning lights have been located in a 
nonprominent position in other aircraft because of space limitations and 
this has posed no serious problem. Also, some aircraft have no 
emergency/park brake lights. For these reasons, we do not concur in the 
intent of this recommendation and the Federal Aviation Administration (FAA) 
plans to take no further action on Safety Recommendation A-81-32. 

- ... r 

' '· 



A-81-33. Review the checklists of all Falcon 10 operators to insure that 
they include checks that the parking brake is released and tl1e emergency/ 
park brake light is "out" before taxi and before takeoff. 

2 

FAA Comment. The FAA intends to issue an operations bulletin which will 
direct operations inspectors to review checklists used by Falcon 10 
operators. The bulletin will require that a procedure for checking 
emergency/park brake handle position and associated warning light prior to 
takeoff be included in the checklist. A copy of this document will be 
forwarded to the Board and, with issuance, the FAA considers action 
completed on Safety Recommendation A-81-33. 

Sincerely, 

_,.-,¥"~ 
J. Lynn Helms 
Administrator 



.. 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

Mr. Charles E. Weithoner 
. Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: March 26, 1981 

SAFETY RECOHHENDATION(S) 

A-81-32 and -33 

At 1548:35 c.s.t., on January 30, 1980, an Avions Marcel Dassault Breguet 
Falcon 10, N253K, crashed into Lake Michigan shortly after an attempted takeoff from 
runway 18 at Meigs Field, Chicago, illinois. The aircraft came to rest in 25 feet of 
water about 300 feet from the departure end of the runway. Of the four passengers and 
two crewmembers aboard, one passenger and one crewmember were killed, and four 
persons were injured seriously. The aircraft was destroyed. The pilot stated that 
although the aircraft had accelerated to rotation speed during the takeoff roll, it did 
not lift off the runway when he rotated for flight, and he elected to continue the 
takeoff because there was insufficient runway remaining to stop the aircraft. 

Although the Safety Board's investigation of the accident has not been completed, 
evidence indicates that certain precautionary actions should be initiated to prevent a 
similar occurrence. Metallurgical examination of the emergency/park brake lever and 
quadrant showed that the lever was in the "park" position during the takeoff roll. With 
this lever in the "park" position, the Falcon 10 can be set in motion with relative ease 
when thrust is applied for taxi. In order to prevent this occurrence, the manufacturer 
installed a red warning light on the lower right corner of the pilot's instrument panel 
which will illuminate when the lever is in either the "park" or the "emergency" position . 
However, the Safety Board is concerned about the location of this brake warning light. 
With both pilots seated normally, the light can be hidden partially from the pilot by his 
right knee and from the copilot by the emergency/park brake lever. Additionally, the 
light is not within the normal instrument scan area for either pilot. The Safety Board 
believes that this brake light .should be moved to a position on the instrument panel 
where it can be monitored easily by both pilots under all internal and external light 
conditions. 

Comparison of the manufacturer's suggested checklist for the Falcon 10 with the 
company checklist approved by the Federal Aviation Administration and used by the 
fiightcrew of N253K indicated that the manufacturer's suggested checklist 
recommended that the status of the brake light be checked on three separate occasions 
before the start of the takeoff roll. However, none of the checks appeared on the 
company checklist. The Safety Board believes that, had these checks appeared on the 
checklist used by the fiightcrew of N253K, the possibility of an attempted takeoff with 
the parking brake set would have decreased considerably. 

3194 
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Therefcre, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Issue an airworthiness directive to move the emergency/park brake light 
on all Falcon 10 aircraft from its present location to a location on the 
pilot's instrument panel where it can be monitored more readily by both 
pilots when seated normally in the cockpit. (Class n, Priority Action) 
(A-81-32) 

Review the checklists of all Falcon 10 operators to insure that they 
include checks that the parking brake is released and the 
emergency/park brake light is "out" before taxi and before takeoff. 
(Class ll, Priority Action) (A-81-33) 

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

... 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms;: 

National Transportation Safety Board 
Washington, D.C. 20594 

December 10, 1981 

Thank you for your let·ter of November 16, 1981, further responding ~ 
National Transportation Safety Board Safety Recommendations A-81-19 and ~Jo 
issued February 27, 1981. These recommendations stemmed from our invest~tion 
of accidents involving the ground proximity warning system (GPWS). 

The Safety Board is pleased to note that on August 12, 1981, the Federal 
Aviation Administration (FAA) issued Change 24 to Handbook 8430.17 transmitting 
Air Carrier Operations Bulletin No. 8-81-2. This bulletin, dealing with flight
crew response to GPWS alarms, satisfies both recommendations which are now 
classified in a "Closed--Acceptable Action" status. 

We thank the FAA for actions taken. 

Sincerely yours, 

- f: ,, 



- . 
US Deportment 
of Tronsportat1on 

Federal Aviation 
Administration 

November 16, 1981 

The Hen or able Janes B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, sw. 
Washingtoo, D.C. 20594 

Dear Mr. Chainnan: 

fc:JO lndepenoence Ave . S W 
Wa~,h,ngton. DC 20591 

This is in further response to Nl'SB Safety Recamendations A-81-19 and 
A-81-20 issued February 27, 1981, and supplements our letter of May 26, 1981. 
These recamendations resulted from the Board's investigation of several 
accidents in which the ground proximity warning system (GPWS) was a factor. 

A-81-19. Instruct all air carriers to include in their flightcrew 
procedures instructions which require an ~iate response to the ground 
proximity system' s terrain closure "p.lll-up" \tBilling when proximity to the 
terrain cannot be verified instantly by visual observatim. The required 
response to this warning should be that the maximum available thrust be 
applied and that the aircraft be rotated to achieve the best ang_le of climb 
without delay. 

A-81-20. Instruct air carriers to include in their initial and recurrent 
simllator training currirula sib.lations involving radar controlled as well as 
noncontrolled flight wherein ground proximity warning system ala.ITIE are given 
and flightcrew response to those warnings system al.arns are evaluated. 

FAA Corrrrent. On August 12, 1981, th~ Federal Aviation Administration (FAA) 
issued Change 24 to Handboc:k 8430.17 which transmits Air Carrier Operations 
Bulletin No. 8-81-1 (copy enclosed). '!his b.llletin alerts principal 
operations inspectors to review and en~e the adequacy of the air carrier 
airplane flight nanuals and training prograns regarding GPW5 equiprrent and 
procedures. 

The FAA ronsiders action en these recamendations catpleted. 

Sincerely, 

.0J.-t:!1#P 
-fl Administrator 

En:losure 
-; I 
-- '-' l ,i 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

July 2, 1981 

Thank you for your letter of May 26, 1981, responding to National Transpor
tation Safety Board Safety Recommendations A-81-19 and -20. These recommendations 
stemmed from our investigation of accidents involving the ground proximity warning 
system (GPWS). 

In regard to A-81-19, we are pleased to note that the Federal Aviation 
Administration (FAA) intends to develop and publish an air carrier operations 
bulletin which will reemphasize the provisions of Federal Aviation Regulations 
Section 121.360(c) (1) (ii). Pending the issuance of the bulletin, Safety Recommen
dation A-81-19 will be maintained in an "Open--Acceptable Action" status. 

In Safety Recommendation A-81-20 we requested the FAA to instruct air carriers 
to include in their initial and recurrent simulator training curricula situations 
involving radar controlled as well as noncontrolled flight wherein GPWS alarms 
are given and flightcrew response to those warning system alarms are evaluated. 

We accept the FAA's rationale for the partial implementation of this recom
mendation. We agree that during initial and recurrent simulator training, when a 
GPWS alarm occurs, regardless of its origin, the flightcrew's response should be 
evaluated for procedural adequacy. We note that this simulator training will be 
emphasized in the text of the air carrier operations bulletin to be issued in 
response to A-81-19. Pending the issuance of the bulletin, Safety Recommendation 
A-81-20 is also classified in an "Open--Acceptable Action" status. 

Sincerely yours, 

" (. 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 2059l. 

OFFICE OF May 26, 1981 THE ADMINISTRATOR 

'Ihe Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. 01airman: 

'Ihis is in response to fJ'ISB Safety Recorrrnendations A-81-19 and A-81-20 
issued by the Board on February 27, 1981. 'Ihese recorrrnendations 
resulted from the Board's investigation of several accidents in which 
the ground proximity warning system {GIWS) was a factor. 

A-81-19. Instruct all air carriers to include in their fli9htcrew pro
cedures instructions which require an bnmediate response to tl1e ground 
proxiwity systelll's terrain closure "pull-up" warning when proximity to 
the terrain cannot be verified instantly by visual observation. 'Ihe 
required response to this warning should be tl1at the Haximum available 
thrust be applied and that the aircraft be rotated to achieve the best 
angle climb without delay. 

FAA Ccmnent. 'Ihe Federal Aviation Administration {FAA) concurs in this 
recaranendation. FAR 121. 360{c) (1) (ii) requires that each OfJerator's 
airplane flight manual contain proper flightcrew action with respect to 
the GIWS eyuipment. The Safety Board states that same operators' 
existing procedures do not adequately OOIIply with this regulation. We 
concur in this analysis. ~ believe, however, that the reccmnended 
procedural response regarding power application and aircraft. rotation 
could be misinterpreted. 'Ihe sequencing and execution of this 
response deflends on the existing flight parameters. 'lherefore, the FM 
intends to develop and publish an air carrier operations bulletin which 
will reaqphasize the provisions and the intent of FAR 121.360(c)(l)(ii) 
and which will include unambiguous procedural guidance. We will inform 
the Board when this action is accomplished. 

A-81-20. Instruct air carriers to include in their initial and 
recurrent simulator training curricula situations involving radar 
controlled as well as noncontrolled flight wherein ground proximity 
warning system alarms are given and flightcrew response to those 
warnings system alanns are evaluated. 
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FAA Carment. 'Ihe FAA concurs, in part, with this recarmendation, but 
we do not agree with the suggested implementation. We agree that 
during initial and recurrent sbnulator training, when a GPWS alarm 
occurs, regardless of its origin, the flightcrew's response should te 
evaluated and debriefed for procedural adequacy. This training 
function will be emphasized in the text of the previously referenced 
air carrier operations bulletin. We do not concur with the 
recommendation that initial and recurrent sbnulator training curricula 
should include contrived situations wherein unsafe flight parameters 
are intentionally entered in order to trigger GPWS alarms. Such 
curricula additions constitute negative training which is contrary to 
the goal of realistic simulation and which perpetuates the "delayed 
response syndrome" that the Safety &:>ard discusses in its narrative. 
Therefore, we do not advocate altering existing air carrier sbnulator 
curricula in accordance wit~ t~e Safety Board's recommendation, and the 
FAA intends to take no furtl1er action on this portion of Safety 
Recommendation A-81-20 

Sincerely, 

J. Lynn Helms 
Administrator 

. 
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NATIONAL TRANSPORTATION~~ SAFETY BOARD 
WASHINGTON, D.d 

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

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.c. 20591 

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

ISSUED: February 27, 1981 

SAFETY RECOHMENDATION(S) 

A-81-19 and -20 

On May 8, 1978, near Pensacola, Florida, a B~lng '12'1 crashed Into the water 
after receiving a terrain closure "puB-up" ground proximity warning system alert. The 
company's procedures stated that, upon receipt of the system's visual and aural terrain 
closure warning, "positive action to alter the flightpath to stop the warning should be 
initiated immediately." Despite these guidelines, the pilot continued his descent while 
the ground proximity warning system's terrain closure warning continued unabated for 9 
seconds untll the flight engineer--on the mistaken belief that he had been ordered to do 
so--turned the system off and silenced the warning. The investigation showed that, 
except for a slight decrease in the rate of descent which occurred '1 seconds after the 
warning began, the descending fiightpath remained virtually unchanged throughout the 
entire 9-second interval that the warning was in progre•. The Safety Board believes 
that had the pilot complied in a timely manner· with his company's tlightcrew response 
procedures, the crash would have been avoided. 

On April 25, 1980, a Boeing '127, operated by a United Kingdom charter air 
carrier, crashed into a mountain ridge on the island of Tenerife, . Orand Canary Islands, 
Spain, 5 seconds after the tlightcrew received a "puB-up" warning from the ground 
proximity warning system. After the warning began, the pilot applied the maximum 
available thrust and attempted to stop the aircraft's descent by reversing the direction 
of the turn the aircraft was in when the alarm began; however, the pilot failed to rotate 
his aircraft and initiate a climb. Performance data showed that the ridge could have 
been cleared lf a best angle climb had been initiated when the warning began. 

In both accidents, the evidence indicated that the flightcrews were not in visual 
contact with the terrain. 

The Safety Board is concerned that the two accidents may be indicative of a 
tendency of pilots to question the rellabiUty of the ground proximity warning system 
and, thus, delay their response to the terrain closure warninc, and that some existing 

· fllghtcrew response procedures do not emphasize either the neceiSity for an immediate 
response to the warning « the type of response that wm insure that timely and 
adequate measures have been taken to foreatallll"ound impact. Our concern over the 
latter ll'ea rttlulted trom our examination of the published procedures of 12 air carriers. 
;·WhJlo 8 of tho 11 r41qulrod their nllhtorews to exooute an Immediate pullup on reoelpt 
ot thl warntq, ()nly I of theae 8 ~poolflt<l the maMer In whloh the maneuver was to 
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be made with regard to aircraft rot~tion and thrust application. The published procedures 
of three of the remaining four air carriers require their tlightcrews to "immediately" alter 
the aircraft's fiightpath to stop the warning. Finally, one air carrier's procedure states 
that when the "pull-up" warning occurs, an immediate pullup wm be made unless it is 
readily apparent that the warning is due to a malfunction or it is clear that a hazardous 
cmdition does not exist. 

Recently, the Boeing· Commercial Aircraft Company's fiightcrew training 
department published "The Delayed Response Syndrome," which discussed the pilot's 
response to the ground proximity warning system. The paper noted that, although human 
factors research has shown that, depending on the workload, the normal response time to 
a critical warning is 1 to 4 seconds (Boeing Document D&-44200, "Human Factors 
Guidelines for Caution and Warning Systems), data from fiight and voice recorders have 
shown that the response time to a terrain closure "pull-up" warning varied from a 
minimum of 5 seconds to 15 seconds or longer. 

Boeing believes that this delay is attributable to two factors. First, during the early 
period of ground proximity warning system operations, fiightcrews were subjected to 
frequent nuisance and unwanted terrain closure warnings that reached a level of 1 in 
every 10 approaches. Consequently, fiightcrews began to verify the warnings by fiight 
instrument displays (or visually if in visual meteorological conditions) before applying 
corrective action. 

The situation was compounded by the incompatibility of the early ground proximity 
warning systems with certain training maneuvers, such as back course, nonprecision, 
below-glide-slope approaches to displaced thresholds, and demonstrated approaches that 
intentionally exceeded the ground proximity systems envelopes. The resultant warnings, 
which occurred daring these maneuvers, further compromised the system's credibility. 

Secondly, most of the terrain warnings occurred while the aircraft was operating 
under radar control. Understandably, some time would be required to recover from the 
mental impact of such a warning under these conditions, especially if doubts concerning 
the system's credibility stm lingered. Interestingly, in the accidents cited one aircraft 
was operating under radar control and the other had been cleared by. a controller to enter 
a holding pattern and was trying to do so. The Safety Board believes that the accidents 
tend to validate the rationale concerni111 the existence of a "delayed response syndrome" 
within the pUot community to this type of warning, and, therefore, corrective action 
should be taken to counteract and eliminate any resistance to a ground proximity system 
terrain closure warning. 

The Safety Board believes that conditioned responses are not generally acceptable in 
the cockpit. In most instances, some analysis of the situation is desired or required, but 
the criticality of ground impact demands an instant response to a warning of its 
imminence, rather than an analysis of the validity of the warning and the reliability of the 
system supplying the warning. The desired response to this type of warning should be set 
forth precisely, and it should require the Immediate application of the maximum available 
thrust and rotation of the aircraft to achieve best climb performance. The Safety Board 
believes these procedures are now necessary, especially since design improvements of the 
ground proximity warning system have virtually eliminated nuisance warnings. 

196 ) 
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Therefore, the Safety Board recommends that the Federal Aviation Administration: 

Instruct all air carriers to include in their fiightcrew procedures 
instructions which require an immediate response to the ground 
proximity system's terrain closure "pull-up" warning when proximity to 
the terrain cannot be verified instantly by visual observation. The 
required response to this warning should be that the maximum available 
thrust be applied and that the aircraft be rotated to achieve the best 
angle climb without delay. (Class ll, Priority Action) (A-81-19) 

Instruct air carriers to include in their initial and recurrent simulator 
training curricula situations involving radar controlled as well as 
noncontrolled fiight wherein ground proximity warning system alarms are 
given and fiightcrew response to those warnings system alarms are 
evaluated. (Class n, Priority Action) (A-81-20) 

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

1~'/ 
I I .· 



U.S Deportment 
of Transportation 

Federal Aviation 
Administration 

November 16, 1981 

The Halarable Janes B. King 
Chairnan, National Transportatioo 

safety Beard 
800 Independence Avenue, Sfl. 
Washi.rqtoo, D.C. 20594 

Dear Mr. Chainnan: 

FCJO lnOepenaence Ave S W 
Wash,ngton. DC 20591 

This is in further respoose to Nl'SB safety Recamendation A-81-24 issued 
March 12, 1981, and supplements our letter of June 10, 1981. This rea::mren
dation resulted from the Board's investigation of SCenic Airlines Flight 306, 
a Cessna 404, N26835, which crashed during takeoff fran the Grand Can:yon 
National Park Airp:::>rt, Tusayan, Arizona, oo July 21, 1980. 

A-81-24. Require that pilot training programs far 14 CF.R 135 certificate 
lDlders which c:perate light twin-engine aircraft include specific ground and 
flight training in: (1)· the factors related to achieving and naintaining Vyse; 
(2) the capability of c:ntpany aircraft to naintain level flight at airspeErls 
below Vy~ while in a single-engine configuratioo; {3) the capability of 
CXJipany aircraft to accelerate to Vyse lllhile in a single-engine configuration; 
and < 4 > rapid appraisal of tho~ situations in which a controllErl, straight
ahead arergency landing is the safest or ooly q>tion available. 

FAA Ccmnent. On August 31, 1981, the Federal Aviation .Administratioo (FAA) 
issued Change 3 to Handbook 8430 .lB, Inspection and Surveillance Procedures -
Air Taxi Operato:rs/Camnuter Air Carriers and Ccmrercial Operators, which 
transmits a change to Chapter 5, Training Programs, Paragraph 117, Power Il::lss 
on Take-off. Applicable portions of the change are enclOSEd. This revision 
alerts c:perations inspectors to insure that c:perators' training programs 
contain specific infornation on the han:Uing of emergencies during take-off. 
In addition to initial dleckoots, erphasis oo this itE!Il will be included in 
all recurrent ground training sessions. 

The FAA a::msiders actioo oo this recamendation cc:rrpleted. 
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US Deportme;~t 
of Trc::s:-;crtc!JOn 
Fedcol A-"iation 
f..0mini~tration 

June 10, 1981 

'.I.1~e Hon:Jrable Ja.T1es B. King 
Cl1air:Ttzm, National Transportation 

Safety 2oc.rd 
8 00 Inde_p2nc"?c~nce Avenue, S.'i. 
Washington, D.C. 20594 

D=ar Nr. Olairr..an: 

!JO Jrdc;:-c 1,1:;nce Ave S \',' 
\V~!;:.'"Wl~:o·l. 0 C 20S91 

'Ihis is in response to Safety Recom:-endations A-81-24 and A-81-25, issued 
~:- ·"Ch 12, 1981. 'Jl1is also add!:"esses Safety Recomnendation A-79·-95 which the 
r. .:d had previously classified in a "Closed--Acceptable Action" status on 
~ia.y 27, 1980. h'e are also res_pJnJing to Safety Reco:rtnendation A-79-30 which 
the Eoard, in corr~C:sp.::>r.-~'2nce dated February 20, 1981, classified in an 
"Oi?e;,--Unacceptable Action" status • 

.P.-81-24. P.equire that pilot training pro;ra.--;)5 for 14 CFR 135 C(~rtificate 
holders which O?Crate light ti·.·in-en0ine aircraft include specific ground and 
flight training in: (1) the factors rela'.:.r;:d to achieving and m3.intaining 
Vjse; (2) the capal:.~lity of aircraft tc naintain level flight at airspeE:ds 
b'21CN; \'yse v:hile in sin9le-engine configu::-c::.~ion; (3) the ec--.pa.bility of 
co.r.;_:;any aircL.·aft to accelerate to Vyse \.".1:.1e in a sin3le-engine 
confisuration; and ( 4) rapid ar:i?raisal of t.'"losc situations in \thich a 
c.:-;ntrolled, straight-.::.head e;:-,2rgenc:/ l2I.Cii:-1g is the safest or only option 
a:vaila!:)le. 

A-81-25. Require that aircraft flight r.~=.nuals for light twin-engine 
aircraft used in 14 CFR 135 op..=rations contain data related to those 
conditions in which the aircraft, in a sin:;le-ertgine configuration and at 
airspeeds between Vmc and Vyse, has the capability to maintain level flight. 

FAi\ Co:;T:lent. 'Ihe Federal Aviation Ad:>1inistration {FAA) recognizes the 
Tl.mite<f enJine:-out perfot;.lance cap.]bility of light twin-engine aircraft 
during takeoff. '111e developn2nt of the specific ground and flight tr.:tining 
which you recornr;cnd v.Duld be dcp~ndent upon tJ1e availability of data you 
reco·,::r::nd for inclusion in aircraft flight rr.anuals. Son1e manufacturers do 

_not publish detai_led perf01:mance data which could be used to develop 
o_[)l2rational guic1 1nce or flight demonstrations that would result in an 
effective airoo1.·11e recoverj in a high drag configuration and also guarantee 
obstacle clearance. Eowever, a m.nnber of manufacturers that cmply with GN·IA 
-sp~cification i\10. 1 (v.•hich is accepted· by the FPA as complying 11i th small 
airplane·flight manual requirements) do provide single-engine cl:iJnb 
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performance data such as that shown in the enclosed Figure 5-19 fran the 
Cessna 404 airplane fl isbt manual. '!his infotlnation should provide a basis 
on vlhich to conduct pLeflight planning and decisiol1li"\aking relative to 
continuing flight or maldng an emergency landing in the event of engine 
failure. h'e have, in t11e past, and will continue to strongly urge 
co..1pliance by small h1in-engine airplane manufactur.-ers with G'I.HA 
Specification l'b. 1. 'iliis spec~_fication should include the effect of 
landing gear 1 - -flaps 1 and windmill ing propeller 1 as ~11 as the necessary 
conditions, such as bank angle, for achieving this perfor-mance. As you are 
awc..re, the diverse sl_:€ctrtr.~ of contributing factors, such as weight, 
temperature, altitude, and aircraft configuration makes the prosfX=ct of the 
development of such data for all aircraft in service ~upractical, and we 
c~Lnot now justify requiring all manufacturers to develop such data. A 
regulatoty review of 14 CFR 23, Airwor~1iness Standards: (Normal, Utility, 
and Acrobatic Category Airplanes) is being develop:=d by the Associate 
Adrninistrator for l\viation Standards. In this review priority ronsideration 
vlould be given to t11e reguirer.1ent for specific takeoff perform ... lnce data. 

In the intet-im, in c:cklition to the al.::.ove actions, the Office of Associate 
Ad;ninistrator for lwiation Standards is incoqnrating in appropdate FAA 
orders and handbooks additional e:nphasis on tl~., importance of training for 
potential power failure on takeoff. ~\€ plan to revise information containE~ 
in Advisory Circular AC 135. 3B. ~ve \·Jill keep t11e Board informed of our 
actions and will provide copies of the revised documents when they are 
published. 

A-79-95. Periodically dissGminate to pilots, certificated flight 
instructors, and Fl'A insr:10ctors and their designees, additional information 
on hoi-/ to ITvJI13.::J<:? 1 ir:)ht twin-engine ait-ccaft following an engine failure, 
usinJ advisort circulars, safety seminar-s, or ot11er mea.'1s at it'.:i dis_fX)sal. 

FAA Cc:rrrnent. In a letter dated Nay 27, 1980, the Board acknowledged the 
FAA's c:.ction in res1.::.onse to this safety recoElmendation and placed it in 
a "Closed--Acceptable Action" status.· 'Ihe FAA's actions with regard to 
Safety Recomrrendation A-79-95 have been ongoing and we will continue our 
efforts under the FAA's safety charter- as outlined in the Federal Aviation 
Act of 1958 as amended. You are also aware of ~1e diss~nination of the 
Accident Prevention Pro:Jram publications F/\l\-P8740-19 and 25 (copies 
c1closc=d) regarding light tv.·in-engine airct-aft Of€ration. Accordir-.:_]ly, we 
do not believe it is necessary to reope'1 this safety reca.~ndation and the 
FAA considers action CQT,?letr ,- on Safety R2comrnendation A-79-95. 

A-79-80. Require that pilots involved in 14 CFR 135 operations be 
thoroughly trained on the performance c-.p::.bilities and hand~ing qualities of 
aircraft wh12n loaded to their neYbLDi1 certificated gross v.>e1ght or to the 
limits of _their e.g. envelor:e, 01: both. 

FAA Co:rm:mt. A.s outlined in t11c FAA's letter of August 27 1 1980, our 
analysis indicates that additional o~rating ext-">Cr.iencc, as required in 
Section 135.244, is an effective and \>X>rka0le method to ensure satisfactory 
pilot perfor:,Hnce v.•hen operating at or near aircraft limitations. We have 
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noted the Board's acrnaNledgernent of the impractical aspects of flight 
trainin3 in an aircraft loaded to gross v;'2ight or at e.g. limits, and their 
belief that pilots should be thoroughly familiar with p:=rfonnance 
deficiencies that are exp2rienced in training und-2r conditLns ar,:proaching 
these limits. We also note the Boar.d' s conments that ". • • training for a 
potential emer9ency ••• " in sane light twin-engine airplanes " ••• such 
as an engine-out condition, may be more hazardous t11an the e.nergency 
itself •••• " '1i1e Fi'\i\ has i:lsured that safe c: · ·atin(J knodledge ;·~1Cl 
practices are ·acquired t11t:OL:l)h a combination of H1~:reased exp.:rience 
reflected in Section 135.244, and approved pilot trainin<J pn:x.Jrams. 

'Ihe experience required by Section 135. 244 is obtained on co:rmuter 
passenger-carrying O,:?erations, other t.~an as pilot-in-command, which are 
frequently conducted at or near naximum certif: ::a ted gross takeoff weight. 
'Ihe pilot's resPJnse to emergencies is contained in the certificate holder's 
approved pilot training prCXJra.rn. 'lhe e.11ergency procedures are based upon 
those contained in the aircraft flight rn:mual. As previously stated the FAA 
not only approves the content of ~1e operator's training programs, but also 
has placed special e..rnphasis in this area. In addition, 01ar.ge 6 to 
Chaptec 3, Section 8, FAA Ord·~r 8320.12, incorp:.ra~ed instn,ctions that deal 
specifically wi tJ1 v?~:::.ght and balance control for FAR 135 operators of 
aircraft certificated for nine or less passengs-rs. 'lhese instructions 
contain additional requirements that must be l'i'!et when approving a weight and 
balance control program for t11ese op?ratol:s. t·::: believe t11at t11ese changes, 
coupled with c1rrent requin:!:"nents for 1::.t·::;et- Ol~rators, the revisions of 
AC 120-27A, and previot;s notice~3 a.'ld GE:'·JOT.3 COiiCL?rning P.-:.rt 135 v1cight .:md 
balance, are fu.lly re::::>r..onsbe to Safe:ty P.='-=~):l'n<~lll'lc.tion A-79-30. 

In smtuty, ~1c FAA's actions relati\.u.: to s.~fety of P;;;.rt 135 o;_x:rations have 
been extensive. \·12 believe the D11proved safety t·ecoL-d dudng 1980 reflects 
the effectiveness of this effort. 1·1e in'.:.end to continue our aggressive 
actions in this area, \vhich ~ believe are fully resfOnsive to the Safety 
Reconn2ndations addressed herein. 

En"closures 

Sincerely, 

~~..__ .... 
J. Lynn Helms 
Administrator 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: March 12, 1981 

SAFETY RECOMMENDATION(S) 

A-81-24 and -25 

On July 21, 1980, Scenic Airlines Plight 306, a Cessna 404, N26835, crashed during 
takeoff from the Grand Canyon National Park Airport, Tusayan, Arizona. The left 
engine turbocharger failed after takeoff causing a substantial power loss. The aircraft 
was not able to climb or maintain altitude because the pilot failed to establish 
immediately a minimum drag configuration which further degraded the aircraft's 
performance significantly. The aircraft was 856 lbs below its certificated maximum 
gross takeoff weight and was within e.g. limits; however, the density altitude at the 
time of the takeoff was 10,000 ft m.s.l. The pilot and six of the seven passengers were 
killed. One passenger survived the accident but died 5 days later because of thermal 
injuries. Except for the postcrash fire, the accident was survivable. 

Based on the aircraft fiight manual, the aircraft should have had a best single
engine rate of climb of 160 fpm at a speed (Vyse) of 99 knots indicated airspeed (KIAS). 
This performance is predicated on the use of takeoff power on the operating engine 
with the landing gear and wing flaps up, the propeller on the inoperative engine 
feathered, a 5° angle of bank into the operative en(ine, and a 1/2-ball width slip 
defiection on the turn and bank indicator. The 160 fpm rate of climb, which was 
established under optimum fiight test conditions, is barely discernible on the vertical 
climb indicator. Additionally, the manufacturer's data indicated that the climb 
performance of the Cessna 404 will be adversely affected by certain pilot actions. For 
example, a 5° bank into the Inoperative engine will decrease the climb performance by 
100 to 150 fpm, while a wings-level attitude would cause a 20 to 30 fpm decrease in 
climb performance. A 10° bank into the operative engine will decrease the climb 
capability by 150 to 200 fpm. Since the capability of the aircraft to climb in a 
single-engine configuration can be degraded by small increments of bank angle in either 
direction, the pilot must exercise exceptional skill to achieve the airplane's maximum 
performance under single-engine emergency circumstances. This fact was underscored 
In the Safety Board's special study!/ on light twin-enatne aircraft (nine passengers or 
less), wherein the Board stated "the ability to fiy the aircraft in precisely the proper 
attitude and single-engine configuration to achieve maximum climb performance is 
difficult, and highly dependent on the knowledge of, and proficiency in, emergency 
situations." 

!7 Speciat S(tu!Jt --"Light Twin-Engine Aircraft Acci~ents Following Engine Failures, 
19'12-1976 " N B-AA8-79-2). 
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A seeond similar accident occurred on March 21, 1980, when an Eagle Commuter• 
Airlines, Inc., Piper PA-31-350, c!loashed after the takeoff. The accident occurred 
following a power loss in the right engine during a night departure. The pilot, who had 
considerable experience in the PA-31-350, the copilot, and five of the eight passengers 
were killed. The investigation revealed that the aircraft was about 90 ft above the 
runway and at, or just below, Vyse when power was lost. Prom the point where the power 
was lost, sufficient runway and clear zone remained to make a survivable emergency 
landing. However, the pilot elected to continue single-engine fiight, although he did not 
raise the wing flaps or feather the propeller. As a result, he lost control of the aircraft, 
and it crashed 90° off the runway heading. 

The foregoing accidents involved a critical emergency in these types of aircraft of a 
partial power loss at low altitude resulting in an extremely short period of time in which a 
pilot must decide whether or not to feather the propeller of the malfunctioning engine and 
take other immediate corrective actions. Pilots in this situation have allowed their 
aircraft to decelerate to dangerously slow speeds. Pilots, degrading the marginal 
single-engine performance by attempting to increase the climb of their aircraft, have lost 
control of the aircraft when the only realistic alternative was a controlled, straight-ahead 
emergency landing. The Safety Board believes that these pilots have responded 
improperly to single-engine emergencies because they have not prepared themselves for a 
power loss on takeoff. In part, this is because the performance data upon which a decision 
to continue the takeoff or make an emergency landing must be made has not been 
adequately defined or adequately understood by pilots. Additionally, some pilots 
apparently have not understood the necessity of establishing a zero sideslip attitude, and 
have exhibited difficulty controlling the yaw and roll associated with a sudden power loss. 

The Safety Board believes that critical information relating to a power loss on 
takeoff in light, twin-engine aircraft is not stressed sufficiently in aircraft flight manuals 
or in pilot training programs. These manuals and programs should emphasize that a light, 
twin-engine aircraft which loses power on an engine shortly after takeoff will not have 
the capability to continue the takeoff climb unless the pilot analyzes the emergency 
correctly and responds immediately. The pilot must also be prepared to accept the 
possibility that continued single-engine fiight is not possible and that a controlled 
emergency landing is the safest option available to him. Further, we believe it 
imperative that the pilots of these aircraft have complete knowledge of the critical 
performance data of the· aircraft to enable them to determine quickly whether the 
aircraft has the capabUity to continue a single-engine climb or whether a controlled 
emergency landing is the safest option. 

The Safety Board believes that emergency training must stress that most light, 
twin-engine aircraft, even when properly configured for a sinrle-engine climb, have a 
marginal capability to maintain level fiight at speeds below Vyse and very limited 
capabllity to climb even at airspeeds of Vyse. A pilot whose aircraft loses power on 
takeoff must raise the landing gear and flaps, identify and feather the propeller on the 
inoperative engine, and establish a 5° bank into the operative engine before the airspeed 
falls below Vyse. Concurrently, he will probably have to lower the nose of the aircraft to 
a level fiight attitude, or a slightly nosedown attitude, to maintain the airspeed. Finally, 
each of these actions must be precise and timely because the available time, altitude, and 
aircraft performance leave little or no margin for error • 

.. 
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• Realistically, a pilot needs 3 ~o 8 seconds to determi.ne and accomplish the proper 
emergency response, during which tfme the alrcratt can decelerate as much as 3 kns per 
second. Therefore, the aircraft should be accelerated to an airspeed greater than Vyse as 
soon as possible in order to provide the pilot with the opportunity to configure the aircraft 
properly and still maintain Vyse. The FAA, in Advisory Circular 61-21A, "Flight Training 
Handbook," recognizes the need for the posttakeoff attainment of an airspeed above Vyse 
and concludes that, "· •• the initial climb speed for a normal takeoff with both engines 
operating should permit the attainment of a safe single-engine maneuvering altitude as 
quickly as possible; it should provide for good control capabilities in the event of a sudden 
power loss on one engine; and it should be a speed sufficiently above Vyse to permit 
attainment of that speed quickly and easily in the event power is suddenly lost on one 
engine. The only speed that meets all of these requirements for a normal takeoff is the 
best rate-of-climb speed with both engines operating (Vy)." 

As a result of the Safety Board's accident investigation experience and the special 
study on commuter airlines, we believe that the current training programs for 14 CFR 135 
certificate holders do not discuss adequately the issue of emergency response to an engine 
loss on takeoff, or the marginal single-engine performance of light twin-engine aircraft. 
Furthermore, the training programs do not address adequately the specific capabilities of 
the aircraft used by the individual airlines. Finally, the Safety Board believes that most 
training programs and aircraft fiight manuals do not contain sufficient data to inform the 
pilot of the marginal capability of many light twin-engine aircraft to maintain level 
flight, in a single-engine configuration, at airspeeds below Vyse. 

On December 31, 1979, the Safety Board issued Safety Recommendation A-79-95, 
requesting that the FAA periodically disseminate additional information concerning how 
to manage engine failures in light twin-engine aircraft. Although the FAA responded by 
publishing three articles on light twin-engine operational safety, and accident prevention 
coordinators had conducted safety meetings with air taxi operators, it appears that the 
actions taken may not be sufficient. Therefore, the Safety Board reiterates the following 
recommendation: · 

Periodically dlssemin11te to pilots, certificated flight ·Instructors, and 
FAA inspectors and their designees, additional information on how to 
manage light twin-engine aircraft following an engine failure, using 
advisory circulars, safety seminars, or other means at its disposal. 
(Class U, Priority Action) (A-79-95) 

The Safety Board recognizes that more comprehensive aircraft flight manuals and 
improved pilot training and proficiency, while essential elements in a strategy to 
minimize accidents involving light twin-engine aircraft which experience an engine power 
loss during the critical takeoff regime, are not the ultimate solution to the prevention or· 
these accidents. Therefore, the Board intends to conduct a more comprehensive 
investigation during which manufacturers, operators, and pilots will be solicited to assist 
the Board in identifying other possible and feasible corrective measures. Such measures 
could include standardized training, making more explicit performance data available to 
the pilot, and modifications of operational procedures. 

As an interim measure the National Transportation Safety Board recommends that 
the Federal Aviation Administration: 

,., r' r .. 
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Require that pilot training programs for 14 CPR 135 certificate hoh~ rs 
which operate light twin-engine aircraft include specific ground and 
fiight training in: (1) the factors related to achieving and maintaining 
Vyse; (2) the capability of company aircraft to maintain level fiight at 
airspeeds below Vyse while in a single-engine configuration; (3) the 
capability of company aircraft to accelerate to Vyse while in a single
engine configuration; and (4) rapid appraisal of those situations in which 
a controlled, straight-ahead emergency landing is the safest or only 
option available. (Class n, Priority Action) (A-81-24) 

Require that aircraft fiight manuals for light twin-engine aircraft used 
in 14 CPR 135 operations contain data related to those conditions in 
which the aircraft, in a single-engine configuration and at airspeeds 
between Vmc and Vyse, has the capability to maintain level flight. 
(Class n, Priority Action) (A-81-25) 

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

• 2Co 
•' ' 

• 



National Transportation Safety Board 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

Washington, D.C. 20594 

December 10, 1981 

Thank you for your letter of November 16, 1981, further responding to 
National Transportation Safety Board Safety Recommendation A-81-45 issued.-~ 
April 16, 1981. This is one of two recommendations that stennned from out"-_~in

vestigation of an accident involving a Bellanca 8KCAB Decathlon aircraf~4n 
Queenstown, Maryland, on March 7, 1979. Investigation revealed that the rear
control stick may have become entangled in the front seat aerobatic shoulder 
harness during full forward stick maneuvers. 

On August 11, 1981, we informed the Federal Aviation Administration (FN~) 
that related Recommendation A-81-44 was classified "Closed--Acceptable Action." 
We are pleased to see that on July 13, 1981, the FAA issued Airworthiness Direc
tive 81-16-04 fulfilling Safety Recommendation A-81-45 which is now also classified 
in a "Closed--Acceptable Action" status. 

We thank the FAA for actions taken. 

Sincerely yours, 

': .. 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

November 16, 1981 

T~ Hcnorab1e Janes B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, SW. 
Washin;;tcn, D.C. 20594 

Dear Mr. Chainnan: 

Olfrce of the Admmrstlator t •Jtl lndependenct' Ave S IV 
Washrngton DC 2Lh~ t 

This is in further response to Nl'SB Safety Recamendation A-81-45 issued 
April 16, 1981, arxi supplements ~ Federal Aviation Administratioo' s (FAA) 
letter of July 15, 1981. This recamendation resulted fran the Board's 
investigation of the crash of a Bellanca 8KCAB Decathlon aircraft in 
Queenstown, Maryland, on March 7, 1979. 

A-81-45. Issue an Airworthiness Directive revising ~ Bellanca Decathlon 
FAA-approved flight nanual for aircraft nanufactured prior to 1977 to include 
~ relevant cautionary information of sectim 2.1. 9, "Occupant Restraint 
Systems," which is oontained in subsequent approved flight nanuals. An 
accurate description of t~ proper installatioo of ~ restraint system 
should be included. 

FAA Cooment. 01 July 13, 1981, the FAA issued Airworthiness Directive 
(AD) 81-16-04 (ccpy enclosErl), which was effective July 28, 1981, applicable 
to the Bellanca Aircraft Corporation ~el 8KCAB FAA-AI:ProvErl Airplane Flight 
Manuals arxi Model 7FCA, 70CAA, 7cr;oc., arxi 7KCAB Operations Limitations 
Instructions. ~ AD requires an inspection of the CXIIpeti tion harness and a 
revision to the FAA-Approved Airplane Flight Manual to insure proper 
installation of the oampetition harness. 

With t~ issuance of NJ 81-16-04, ~ consider action on this recornrendation 
carpleted. 

Sincerely, 

J.Le~//P 
Administrator 



·-----
National Transportation Safety Boa1rd 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Hr. Helms: 

Washington, D.C. 20594 
August 11, 1981 

Thank you for your letter dated July 15, 1981, responding to National Trans
portation Safety Board Safety Recommendations A-81-44 and A-81-45 issued April 16, 
1981. These recommendations stenuned from our investigation of an accident involv
ing a Bellanca 8KCAB Decathlon aircraft in Queenstown, Maryland, on March 7, 1979. 
Investigation revealed that the rear-control stick may have become entanqled in 
the front seat aerobatic shoulder harness during full forward stick maneuvers. 

Advisory Circular No. 43-16, General Aviation Airworthiness Alerts, Alert 
No. 36 of July 1981, fulfills Safety Recommendation A-81-44 which is now clas
sified in a "Closed--Acceptable Action" status. 

In response to Safety Recommendation A-81-45, we note that the Federal 
Aviation Administration will issue an airworthiness directive and take other 
actions to ensure the proper installation of safety restraint systems in the 
Decathlon aircraft. This recommendation is classified in an "Open--AcceptabJ.e 
Action" status pending its fulfillment. 

Sincerely yours, 

~ 
Kinq 

L. 
(" 

c __ 

.. 
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U.S Department 
of Transportation 

Federal Aviation 
Administration 

July 15, 1981 

The Honorable James B. King 
Chainnan, National Trans{X>rtation 

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

Dear Mr. Olainnan: 

Of11ce of lhe Adm•n•strator f.OO IndependencE- Ave S V\' 
Wasn,ngton D C 2(,),0' 

This is in response to NTSB Safety leccmnendations A-81-44 and A-81-·45 
issued by the Board on April 16, 1981. 'lhese reccmneooations resulted from 
the Board's investigation of the crash of a Bellanca 8KCAB Decathlon 
aircraft in ~eenstown, Maryland, on March 7, 1979. 

A-81-44. lmmediately issue a General Aviation Airworthiness Alert warning 
Decathlon owners of the potential hazards to aerobatic flight when they 
modify Decathlon acrobatic restraint systems ~ attaching the shoulder 
harness to the seatpan frame and/or route the shoulder straps behind the 
seatback. 

FAA Ccmnent. 'lhe Federal Aviation Administration {FAA) ooocurs in this 
recarnnendation and has issued an Airworthiness Alert {copy enclosed). '!he 
FAA considers action completed on Safety leoommendation A-81-44. 

A-81-45. Issue an Airworthiness Directive revising the Bellanca Dec:athlon 
FAA-approved flight manual for aircraft manufactured prior to 1977 to 
include the relevant cautionary information of section 2.1.9, "Occupant 
Restraint Systems," which is contained in subsequent approved flight 
manuals. An accurate description of the proper installation of the 
restraint systems should be included. 

FAA Camlent. The FAA concurs in this recarmendation and we agree that 
altered safety belt installations and rerouted catpetition harness shoulder 
straps can create a potentially hazardous situation in Bellanca Decathlon 
aircraft. We have determined that many CCJJpetition harnesses are installed 
after the aircraft has left the factory and this practice can lead 1D 
improper installations. In recognition of this potential problem, Bellanca 
proposed an amendment to the Decathlon (M:>del 8KCAB) FAA Approved Flight · 
Manual in 1977, and the Flight Manual was subsequently revised accordingly. 

.. 
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We plan to issue an airworthiness directive (AD) to require an inspection 
that will assure that aerobatic •oampetition harnesses" are properly 
installed. We also intend to require an amendment to the Airplane Flight 
Manual, or ~rating Limitations Placard, to provide instructions for the 
proper installation of these safety restraint systems. 

We will forward a copy of any AD issued to the Board, and the FAA considers 
action completed on Safety ~commendation A-81-45. 

Enclosure 

Sincerely, 

,.It~ 
J. Lynn Helms 
Mministrator 

r. • ··-



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

----------------------------------------· 

ISSUED: April 16, 1981 

SAFETY RECOHHENDATION(S) 

A -81-44 and -45 

The National Transportation Safety Board's investigation of the crash of a 
Bellanca 8 KCAB Decathlon aircraft in Queenstown, Maryland, on March 7, 19'19, has 
revealed a hazardous condition which could affect the safety of fiight of similarly 
equipped aircraft when performing aerobatic maneuvers. The pilot of the accident 
aircraft was practicing for his fiight demonstration to obtain an "unlimited letter of 
competence" permitting aerobatics at and above ground level (AGL) when the aircraft 
crashed. He already held a "letter of competence" permitting him to perform 
aerobatics at and above an altitude of 200 feet AGL. 

The investigation failed to disclose an aircraft mechanical malfunction, and 
postmortem examination of the pilot revealed no preexisting diseases. However, the 
aircraft's previous owner stated that during full forward stick aerobatic maneuvers the 
rear control stick had become entangled on occasion .in the front-seat acrobatic 
shoulder harness where it was routed up the back of the front seat. , He said that 
freeing the control stick was accomplished by releasing the front-seat narrow webbing 
lapbelt, ttrus releasing the shoulder harness. Additionally, a student of the fatally 
injured pilot said that earlier in the week the front-seat narrow webbinl lapbelt had 
been sUpping and had to be retightened between maneuvers. 

~ The front seat of the accident aircraft, which was manufactured in 1972, was 
equipped with a dual-restraint system designed to provide restraint for normal and 
aerobatlc fiight. The front-seat restraint system consisted of a lapbelt of narrow 

• webbing with a fabric-to-metal friction buckle. The lapbelt was attached to the 
seatframe at the seatback-to-seatpan intersection. The seat also was equipped with a 
narrow webbing, dual-strap shoulder harness which slipped over the lapbelt webbing. 
Each shoulder )larness strap was modified from the original installation to attach to the 
seatframe at the same points as the lapbelt. The shoulder harness was routed up the 
back of the seat and through fabric shoulder harness guides at the top of the seatback. 
An additional lapbelt of wider webbing, equipped with a metal-to-metal buckle, was 
attached to the fioor. Bellanca has indicated that the restraint systems described 
above were standard equipment for that model year. However, the shoulder harness 
straps were designed to attach at a single point to the overhead wing carry-through 
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structure rather than to the seat where they must be routed up the ba<!k of the seat. 
Later models of the Decathlon employ a lapbelt and single diagonal shoulder harness as 
the primary restraint system and a five-point acrobatic restraint system with the shoulder· 
harness installed in front of the seatback and the inertia reel attached to the seatpan 
frame. 

Thus, a potentially dangerous situation is created when the attach points of the 
acrobatic shoulder harness are altered on aircraft manufactured prior to 1973, such as was 
done in the accident aircraft, and/or when the shoulder harness straps ar'e routed behind 
the front seatback. In fact, the propensity for owners to reroute the shoulder straps 
creating this hazard to aerobatic night apparently was recognized by the Bellanca 
Aircraft Company. In May 1977, the company changed the FA A-approved Decathlon 
night manual by adding a new section, "Occupant Restraint Systems," which contains the 
following caution: "DO NOT ALLOW SHOULDER HARNESS TO RUN UP BEHIND THE 
FRONT SEAT BACK WHERE IT MAY POSSIBLY INTERFERE WITH REAR STICK 
MOVEMENT." This section also notes that the acrobatic restraint system does not 
provide crash protection and therefore should always be used with the primary lapbelt and 
shoulder harness. This information should be particularly useful to ownet•s of Decathlon 
aircraft built between 1973 and 1977 who presently may be unaware of the potential 
hazard. 

The Safety Board believes that a modified acrobatic restraint system which permits 
the acrobatic shoulder harness straps to run up the back of the front seat as described 
above presents a potential hazard in aerobatic night since this modifim:lltion apparently 
can result in entanglement of the rear control stick with the front-seat shoulder harness. 

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

Immediately issue a General Aviation Airworthiness Alert warning 
Decathlon owners of the potential hazards to aerobatic flirht when they 
modify Decathlon acrobatic restraint systems by attachinr the shoulder 
harness to the seatpan frame and/or route the shoulder straps behind the 
seatback. (Class I, Urgent Action) (A-81-44) 

~ 

Issue an Airworthiness Directive revising the Bellanca Decathlon 
FAA-approved night manual for aircraft manufactured prior to 1977 to 
include the relevant cautionary information of section 2.1.9, '"Occupant 
Restraint Systems," which is contained in subsequent approved flight 
manuals. An accurate description of the proper installation of the 
restraint systems should be included. (Class n, Priority Action) 
(A-81-45) 

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

I' 
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U.S. Department 
of Transportation 

Federal Aviation 
Administration 

November 16, 1981 

The Honorable Jaxres B. King 
Chairman, National Transp:>rtation 

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

Dear Mr. Chairman : 

Ollice ol the Admm•strator fOO tndependenct> Ave S W 
Wasn.ngton D C 20:-91 

This is in further response to NI'SB Safety Recamendation A-81-70 issued 
July 10, 1981, and supplenents our letter of August 24, 1981. This recorrm=n
dation resulted from the Beard's investigation of an incident involving a 
North\>Jest Airlines, Inc., OC-10-40. The flight departed Dulles International 
Airport for Seattle, Washington, on January 31, 1981. W1i le climbing through 
6, 000 feet, the flightcrew heard a loud noise, detected indications of a 
failure of the No. 3 engine, and felt airfraxre vibrations. The engine was shut 
down successfully and the flight returned to Dulles without further incident. 

A-81-70. Review the design of the flanges and fasteners on the forward and aft 
faces of the fan case of the .JI'9D turbofan engine to insure that the intent of 
airworthiness requiranents provided in 14 CFR 33 and 14 CFR 25 are satisfierl. 

FAA Comnent. The Federal Aviation Administratioo <FAA) has oonpleted its anal
ysis and review of the airframe·and engine aspects of this incident. 

FAA's North\>Jest Mountain Region evaluated the structural inte;rity of the 
flange and fasteners on the forward fan case, providing attachrrent of the air
craft nose cowl to the fan case, known as "A" flange. OUr New Englarrl Region 
evaluated the aft face of the fan case, providing attachnent of the fan case 
and fan exit front case, known as "B" flange. The evaluation for structural 
integrity was conducted under failure conditions typical of the Dulles incident 
to insure the requirenents of 14 CFR 33 and 14 CFR 25 were satisfierl. 

A review of the design of "A" flange was conducted by Mctbnnell Dc:llglas. The 
manufacturer has made design changes to the "A" flange attachrrent by chanc;ring 
the l:olt specification and changing the type of nuts used with the l:olts. The 
bolt is beir¥3 changed to one havir¥J a higher heat treat, resulting in a nClminal 
260 KSI c:x:xrpared to the previous oolt which was 220 KSI. '!he previous rrutplate 
had a "tensile" strength of about 9,820 pounds, above which the bolt cruld p.tll 
through the threads. The new nut is a higher strength and will carry the full 
16,000 p:>unds tensile capability of the new bolt. In sunmary, the new bolt and 
rrut canbination represents a tensile strength increase of over 50 percent and 
about 15 percent increase in shear strength. A load analysis for the noSE! oowl 
attachnent with the new fasteners shows a positive strength margin assuming 
five bolts are initially broken at the bottan, the aircraft at rotation {U{Ma.I'd 
aerodynamic load on the oose cowl>, engine at takeoff power, and considering 
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"blade out" unbalance loads. Replacement of the nose cowl fasteners with the 
new ronfiguration is oovered m McDcnnell Dalglas Service Bulletin 71-123, 
dated June 23, 1981. 

A review of the design "B" flange was ronducted by Pratt & Whitney Aircraft; 
it was determined that a modification increasing the shear tearout capability 
of the flange is appropriate. '!be nodification provides riveted-rn reinforcing 
plates for the rear face of the fan exit case front flange. In additioo, new 
longer flange J:::olts are used, and the washers oo the rear face are replaced 
with sleeve spacers on both sides of the flange. The flange shear tearout 
(ultimate load) is increased fran 722 J;Ounds per lx>lt to 2,680 pounds per 
bolt. 

ArBlysis has shown that the capability of the "B" flange to withstand the 
inposed loads, fran blade loss imbalance and aerodynamic loads acting on the 
inlet cowl, w::>uld oormally be sufficient with approximate!] 25 :pe!l'cent of the 
circmnference damaged in a cruise or climb conditioo. Ho~ver, t.he capability 
of the "B" flange to withstand the i.rrposed loads becares ue.rginal, assuming "A" 
flange renains intact, with the cx:rnbination of three conditions: <a> the blade 
fractures in the root attachrrent area, <b> the blade i.rrpacts at the lx>ttan of 
the case, and <c> the blade fractures at the takeoff flight conditioo. During 
the Northwest incident, a clint> rondition, the fan blade i.rrpact damage to "A" 
flange resulted in the CCMl being torn away and applying additional conca1-
trated loads to "B" flange. These roncentrated loads were twice the nonnal 
loads. They resulted fran the radial interference between blades and case 
because of the loss of "A" flange stiffness provided by the cowl and leading to 
"B" flange separatioo. 

Coosequently, as a result of the investigation of the incident and analysis of 
the design of the flanges and fasteners on the forward and aft faces, the need 
to .ilrprove the design is required in order tO preclude recurrenCE!. Therefore, 
the FAA is in the process of preparing two separate, but relaterl, airworthiness 
directives <AD> to inprove flange capability under adverse ronditions. One AD, 
issued by FAA's Northwest Mountain Region, will address the "A" flange relative 
to airfrane rounting and hardware aspects. The other AD, issued by FAA' s New 
England Region, will address engine aspects relative to tearout strengths and 
related problems. 

It is recognized that the applicability of these changes affect cnly JI'9D-20 
engines installed on the DC-10-40 aircraft because design of the nose cowl 
attachment and engine forward fan case flange is unique to this ]nstallation. 
Therefore, only JI'9D-20 powered DC-10 aircraft will be affected by these 
planned AD's. Northwest Orient Airlines is the sole operator of this engine 
and airfrarce cx:rnbinatioo. 

Sincerely, 

I' 



Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Boat·d 
Washington, D.C. 20594 

September 18, 1981 

Thank you for your letter of August 24, 1981, responding to National Trans
portation Safety Board Safety Recommendation A-81-70 issued July 10, 1981. This 
reconunendation stemmed from our investigation of an incident involving a Northwest 
Airlines DC-10-40 on January 31, 1981. Shortly after takeoff from Dulles Int·~r

national Airport, the No. 3 engine nose cowl assembly and fan case separated 
from the engine. We recommended that the Federal Aviation Administration (F~~) 

review the design of the flanges and fasteners on the forward and aft faces of 
the fan case of the JT9D turbofan engine to insure that the intent of airworthi
ness requirements provided in 14 CFR 33 and 14 CFR 25 are satisfied. 

We are pleased to note that this recommendation is being evaluated by the 
FAA, McDonnell Douglas, and Pratt and Whitney Aircraft. We appreciate the FA~'s 
offer to keep the Safety Board informed of its findings. Pending the FAA's 
further response, Safety Recommendation A-81-70 will be maintained in an "Open-
Acceptable Action" status. 

. ' .. ~ 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

August 24, 1981 

'!he Honorable James B. King 
Chainnan, National Transportation 

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

Dear Mr. Olairman: 

OffiCe of the Admrnrstrator i''l0 Independence AvP S W 
Washrngton D C 20:,91 

This is in response to NTSB Safety Reccmnendation A-81-70 issued by the Board 
on July 10, 1981. '!his recommendation resulted from the Board's investigation 
of an incident involving a Northwest Airlines, Inc., DC-10-40. ~1e flight 
departed D.Jlles International Airport for Seattle, Washington, on January 31, 
1981. While climbing through 6,000 feet, the flightcrew heard a .loud noise, 
detected indications of a failure of the. No. 3 engine, and felt airframe 
vibrations. '!he engine was shut down successfully and the flight returned to 
Dulles without further incident. 

Examination of the aircraft revealed that the No. 3 engine nose a::Ml assembly 
and the fan case had separated fran the engine. '!he No. 30 fan blade. had 
separated from the fan disc about 1 inch above the blade platform as a result 
of a chordwise fatigue crack and overload fracture, which initiat«~ at an arc 
burn point. '!he Safety Board determined that when the fan blade fractured, it 
struck the fan case and the inner nose O::Ml near the 6 o'clock position 
causing the loss of 2 to 5 A-flange nose O::Ml retention bolts in the area of 
the i.rrpact. '!he engine dynamic imbalance and the aerodynamic loads on the 
engine nose O::Ml loaded the remaining A-flange fasteners beyond their tensile 
strength and the flange joint began to separate. 

A-81-70. Review the design of the flanges and fasteners on the forward and 
aft faces of the fan case of the JT9D turbofan engine to insure that the 
intent of airworthiness requirements provided in 14 CFR 33 and 14 CFR 25 are 
satisfied. 

FAA carment. '!he Federal Aviation Administration (FAA) is current:ly evalu
ating the structural integrity, under failure oonditions typical of the Dulles 
incident, of the aircraft nose O::Ml attachment hardware which interfaces with 
the engine forward "A" flange. A preliminary I:nuglas Aircraft SeJ:vice 
Bulletin, developed in ooordination with Pratt & Whitney Aircraft,, is 
currently under review by our Northwest and New England Regions. Moreover, 
we have received a preliminary proposal fran Pratt & Whitney Aircraft to 
increase the structural capability of the rear fan case "B" flangE~ by 
increasing flange shear strength and inoorporating flange attachment bolts 
having greater strain energy capacity. 

I' 

:. f 



Further analysis and review of these proposed aircraft and engine modifica
tions is necessary to ensure o::llpatibility of these design changes with roth 
aircraft and engine requirements. This additional analysis is also necessary 
to ensure adequacy of the design changes under engine blade failure oonditions 
and the full range of aircraft flight oonditions and resultant aerodynamic 
loading. 

OUr investigation is oontinuing and the Board will be informed of our findings 
when o::llpleted. 

Sincerely, 

---~..4 ...... 
J. Lynn He lrns 
Administrator 

. ' 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: July 10~ 1981 

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

Honorable J. Lym Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

----------------------------------------· 

SAFETY RECOHHENDATION{S) 

A-81-70 

At 1755 eastern standard time, January 31, 1981, a Northwest Airlines, Inc., 
DC-10-40 departed Dulles International Airport for Seattle, Washington. While 
climbing through 8,000 feet, the fiightcrew heard a loud noise, detected indications 
of a failure of the No. 3 engine, and felt airframe vibrations. The engine was shut 
down succe8$fully, and there was no fire. The filght returned to Dulles and made a 
safe landing without further incident. 

On May 15, 1981, as a result of the early metallurgical findings which Indicated 
that the No. 30 fan blade In the No. 3 engine bad failed at a point where it had been 
subjected to an electrical arc bum, the Safety Board adopted Safety Recommenda
tions A-81-83 and -84 to the Federal Aviation Administration addressing the need for 
caution in conducting maintenance and inspection of titanium fan blades on the Pratt 
and Whitney JT9D-20 high-bypass turbofan engines. As the investigation continued, 
problems regarding the structural design of the nose cowl assembly, the fan case, the 
fan exit case, and their attaching mechanisms became evident. 

Examination of the aircraft revealed that the No.3 engine nose cowl assembly 
and the fan case had separated from the engine. The No. 30 fan blade had separated 
from the fan disc about 1 Inch above the blade platform as a result of a chordwise 
fatigue crack and overload fracture, which initiated at the arc burn point. Of the 
20 nose cowl-to-engine fan case attachment bolts on A-fiange, 13 were missing, 8 
bad failed in shear, and 1 had pulled out of its nutplate. There were indications that 
some of the missing bolts had pulled out of their nutplates and that five of the fan 
case attachment lugs had failed laterally In bearing load. 

The Safety Board determined that when the fan blade fractured, it struck the 
fan case and the lmer nose cowl near the &-o'clock position causing the lOIS of 2 to 5 
A-fianp nose cowl retention bolts In the area of the impact. The Impact loads may 
have also caused B-flange bolt fractures and B•flange breakout In an area corresporr 
ding to the A-fiange failures. The engine dynamic imbalance and the aerodynamic 
loads on the engine nose cowl loaded the remaining A-flange fasteners beyond their 
tenllle ltrength and the nange joint began to separate. 

1''!; •) 'I . ..... ... .~. 
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The bolts sheared in a sequential circumferential (unzipping) manner· until only 
fasteners between the 1- and the 3-o'clock positions remained. Aerodynamic forces then 
lifted the cowl away from the engine, pivoting about the remaining bolts, stripping the 
bolts from their nutplates, and bending the flange backward and outboard. The cowl 
separated upward and outward an~ struck right wing slat No. 5. As the A-fiange fasteners 
progressively separated, additional aerodynamic loading caused interaction between the 
fan blade tips and the fan ease, and caused increased loading on the B-fiange. The 
torsional loads imposed by fan blade tips striking the fan case and the additional 
aerodynamic loading caused failure of the B-fiange fasteners. The unrestrained fan case 
moved in and out of the fan exit case and struck the fan exit guide vanes at random 
locations. The fan case was driven forward and was radially swung away from the engine, 
striking the fan exit case. The impact caused the fracture of a small section of the fan 
exit case B-fiange and bent it backward and inboard. The fan ease departed upward and 
inward and struck leading edge Nos. 1 and 2 slats on the right wing. The nos1e cowl and 
fan case from the No. 3 engine came to rest in a populated area. 

Postineident examination also revealed that the Nos. 1, 2, and 5 leadif18: edge slats 
on the right wing, and the No. 2 engine, had been damaged by foreign objects from No. 3 
engine components and debris. Visual inspection of the No. 2 engine fan rott)r revealed 
that 32 of the 46 fan blades had received such damage, which ranged from 0.030-ineh 
nicks to 2- to 3-ineh sections missing from the blades' leading edges at blade station 23.5, 
just below the outboard shroud. Six damaged blades from the No. 2 engine were examined 
metallurgically in an attempt to determine the composition of the material tha.t the No. 2 
engine had ingested. A test sample of material deposited on the No. 25 blad4:! contained 
significantly higher quantities of iron than the titanium alloy of the fan blades. The fan 
case and fan exit case are made of stainless steel, which contains iron; consequently, 
fragments from these two components of the No. 3 engine probably damaged the No.2 
engine. With regard to the JT9D engine and its installation on DC-10 aircraft, the engine 
manufacturer is responsible for compliance with 14 CFR 33 and the aircraft mnnufaeturer 
is responsible for compliance with 14 CPR 25. The nose cowl and fa.crteners for 
attachment to the JT9D engine are provided by the aircraft manufacturer but the cowl is 
fastened to the A-fiange of the engine fan ease which is provided by the engine 
manufacturer. It appears in this incident that the broken fan blade damaged the A-flange 
and fasteners (and probably the B-fiange and fasteners) which allowed the no!le cowl and 
fan ease to separate from the engine in response to dynamic imbalance loa1il, aerody
namic loads, and fan-fan case interaction loads. We conclude that the failure of a single 
blade resulted in the loss of major engine components, foreign object damage t1o the No. 2 
engine, and structural damage to leading edge devices. Although we reeogni~~e that this 
was the only failure of this type of engine installation, the Safety Board is eonc!erned that 
these regulations as they existed for certification may not have been met with regard to 
the JT9D engine and its installation on the DC-10 aircraft. 

The No. 30 fan blade from the No. 3 engine, serial No. BU9913, had ac!eumulated 
14,864 fiight-hours and 9,699 eyeles. It had been last inspected on December 9, 1980, and 
no discrepancies were noted. Since that time, the engine had been operated 301~ hours and 
had accumulated 134 eyeles. The blade had been reworked by TRW Components Division 
of TRW, Ine., Cleveland, Ohio, in November and December 19'19. At that time, the 
following w•e accomplished: (1) Service Bulletin No. 4060, glass bead peening; (2) 
routine blending and overhaul; (3) hardfaee strip/removal; (4) rehardfaei11g; and (5) 
fiuoreseent dye penetrant inspection. As part of the incident Investigation, the Safety 
Board observed both fan blade rework and overhaul processing procedures at the facilities 
of TRW, Ine., in Cleveland, and at Northwest Airlines' facilities In Minneapolis, 
Minnesota. No discrepancies in rework and proee•lng procedures were ldentifh!d. 
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Fourteen JT9D fan blade failures have been reported to the manufacturer since the 
engine went into service. Six failures have occurred on JT9D engines Installed on DC-10 
aircraft, and eight failures have occurred on JT9D engines installed on Boeing 747 
aircraft. Damage to the 13 previous aircraft involved has varied from minor internal 
engine damage to engine nose COYil or fan case penetration to thrust reverser separation. 

In the incident investigated, the Safety Board believes that the safe operation of the 
aircraft was jeopardized by the damage to the No. 2 engine and the leading edge devices, 
which resulted from the failure to contain the damage to the No. 3 engine. Therefore, the 
Safety Board recommends that the Federal Aviation Administration: 

Review the design of the flanges and fasteners on the forward and aft faces 
of the fan case of the JT9D turbofan engine to insure that the intent 
of airworthiness requirements provided in 14 CPR 33 and 14 CPR 25 are 
satisfied. (Class n, Priority Action) (A-81-70) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation • 

-

• 
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U.S. Deportment 
of Transportation 

Federal Aviation 
Administration 

November 20, 1981 

'!be Honorable James B. King 
Chainnan, National Transportation 

Safety Board 
800 Independence Avenue, 9&. 
Washington, D.C. 20594 

Dear Mr. Cllairman: 

FOO lnoepenoence AvEt.. SW 
washongton. D C 20·391 

This is in further response to NTSB Safety Reconm:mdations A-76-136 and 
A-76-137 issued November 18, 1976, and supplements our letter of September 11, 
1979. This also responds to your letters of March 4, 1981, in which you 
requested an ufX]ated status, and f•lay 12, 1981, in which four specific inquiries 
were directed to the Federal Aviation Administration (FAA). These 
recOilllrendations are being maintained in an "<::pen-Unacceptable Action" Stc:1tus. 

A-76-136. All portions of AC 150/5320-12 applicable to the testing and 
maintenance of paved runway surfaces be required as a condition for oontinuous 
certification of all airp:>rts utilized by turbine-powered air carrier aircraft, 
and be incorporated into 14 CFR 139. 

A-76-137. Until such time as the above provisions of AC 150/5320-12 are made 
mandatory, require that periodic friction surveys, as outlined in Olapter 5 of 
AC 150/5320-12, be oonducted on all runways certificated under 14 CFR 139. 
Also require that appropriate oorrections be t~en if unsafe surface conditions 
exist or that timely cautionary notices, such as NCJI'Al-tS, be issued if irrMediate 
corrections cannot be made and operational consider~tions dictate oontinue!d use 
of the runway. 

FAA Ccmnent. The national program surveys and the final report have been 
calpleted, and a copy of ~port No. FAA-AAS-80-1, "National Runway Friction 
Measurement Progran," was delivered to the Safety Board on Hay 6, 1981. 'Ihe 
contract has not yet been corrpleted, since the contractor still has to pre!pare 
reference and documentation materials for use in conjunction with our data 
processing capability. '!his will give the FAA in-house conputer capability, 
with use of the large data bank obtained in the progran for analyses. 'Ibis 
access will also enable us to add additional information from future friction 
surveys, thereby maintaining system currency relative to the Nation's 
airports. 

Revision of Advisory Circular (AC) 150/5320-12 is now underway and a large 
portion of the revision is based on findings gained from the national p~Jrarn 
effort. 'Ihe advisory circular is scheduled for publication by the end of 1981. 
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FollCJ.oling are the FAA restxJnses to the specific questions contained in your 
letter of May 12, 1981. 

o I:bes the FAA plan to have runway friction standards for 
certificated and noncertificated airports? 

Yes. AC 150/5320-12, M=thoos for the D=sign, Construction and Maintenance 
of Skid Resistant Airport Pavement Surfaces, provides standards for oonducting 
friction surveys and specifications for various pavenent surface tJ::-eatments. 
Now under revision, the circular will reflect the findings of our recently 
concluded National Runway Friction Measurement Program. 

o v~at will be an airport operator's responsibility in this area? 

The airport operator is responsible for maintaining runways for safe 
aircraft operations. The FAA encourages the operator to be cognizant of 
factors that affect pavements friction/drainage characteristics and to correct 
probleJns through periodic inspections. 'Ihe operator then performs whatever 
:naintenance or construction is necessary to eluninate the problem. Guidance 
given in the AC will help assist the airr-ort operator in achievin9 this goal. 

o Will pilots be warned of slippery runway conditions? 

no. The AC provides guidance to airport operators concerninSJ pavernent 
surface conditions and the means to correct potential problems. ~~1e AC does 
not purport to provide a means to predict aircraft stopping perfo1~cmce. TI1e 
AC does classify runway surface conditions and how they relate to the minimum 
standard acceptable for safe aircraft operations. · 

o How often will runway friction surveys be made? 

The AC provides a table on how often friction surveys should be conducted. 
Airports that have friction equipment can follow the suggested guidance given 
in the AC. Out of 268 airports with scheduled turbojet operations in the 
United States, 22 airports are equipped with Mu ~Eters. 

A copy of AC 150/5320-12 will be forwarded to the Safety Board when our 
revision is completed. 

Sincerely, 

.-)c?t'~ 
J. Lynn Helms 
Administrator 

, • • r 
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Office of the Chairman 

Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administrati~ 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Bc,ard 
Washington, O.C. 20594 

November 5, 1981 

Thank you for your letter dated May 1, 1981, responding to National 
Transportation Safety Board Safety Recommendations A-76-136 and A-76-137 
issued November 18, 1976. These recommendations stemmed fran our investigcttions 
of accidents and incidents involving pilot inability to stop an aircraft 
on a wet and slippery runway. 

By letter dated May 12, 1981, we thanked you for Report No. FAA-AAS-80-1, 
titled "National Runway Friction Measurement Program." In this letter we 
sought answers to a few questions. Apparently our letters crossed and our 
questions remain unanswered. 

Report No. FAA-AAS-80-1 is an excellent document. We note that as a 
result of this report~dvisory Circular (AC) 150/5320-12 will be revised 
to contain improved guidance material on runway friction and related airport 
safety items. However, there is nothing in the document or in the response 
letter to indicate that the Federal Aviation Administration intends to take! 
regulatory action as recanmended. Pending your response to our letter of 
May 12, 1981, we are maintaining this recommendation in an "Open--Umtcceptc:Lble 
Action" status. 

Sincerely, 

''• 
' \ ' 
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Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms a 

This is to .thank you for Re.Port No. FAA-AAS-80-1, titled "lilational Runway 
Friction Measurement Program" d~livered by a member of your staff. This 

~ 
report was mentioned in the Federal Aviation A~inistration •!! (F'AA) letter of 
September 11, 1979, in connection with National Transportation Safety ~oard 
Safety Recommendations A-76-136 and -137 issued November 18, i9'1'6. These 
recommendations stemmed from our investigations of accidents ancl incidents 
involving" pilot inability to stop an aircraft on a wet and slippery runway. 

We were informed in earlier responses to these recommendati.ons that 'it is 
not the intention of the FAA to make Advisory Circular 150/5320-·12 mandatory. 
However, now that the report has been published and additional information 
gained, we request to be informed of the following: · • 

0 

0 

• 
0 

Does the FAA plan to have runway friction standcu:~ds for· 
certificated and noncertificated airports? 

What will be an airport operator's responsibility 1n 
this area? 

Will pilots be warned of slippery runway concUtic•ns? 

How often will runway friction surveys be made? 

Safety Recommendations A-76-136 and -137 remain in an "OperL--Unacceptable 
Ac~ion" status pendinq the FAA's further respoJ'lse. 

We thank you for your cooperation and efforts ~ pr~ot.e ai.r transportati.on 
safety. 

Sincerely youx:s •. 

ORIGINI\L. s:::r::·~r:D BY 
ELWOOD T. DLIVr:n 

~ J, ,.... • 
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DEPARTMENT OF TRANSPORTAnON 
FEDERAL AVIAnoN ADMINI~TRAnON 

May 1, 1981 

The Honorable James B. IC1ng 
Chairman, National Transportation 

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

Dear Mr. Chairman : 

WASHINGtON. D.C. 2Gitl 

OFFICE Of 
THl ADMINISTMTOit 

This is in reaponae to your letter of March 4, 1981, requesting a 
progress report on Federal Aviation Administration (FAA) actions 
regarding Safety Recommendations A-76-136 and 137. These recommenda
tions were issued as a result of incidents involving wet runway 
overruns. 

A-76-136. All portions of AC 150/5320-12 applicable to the testing and 
maintenance of paved runway surfaces be required as a condition for 
continuous certification of all airports utilized by turbine-powered air 
carrier aircraft, and be incorporated into 14 CFR 139. 

A-76-137. Until such time as the above provisions of AC 150/5320-12 are 
made mandatory, require that periodic friction surveys, as outlined in 
Chapter 5 of AC 150/5320-12, be conducted on all runways certificated 
under 14 CFR 139. Also require that appropriate corrections be taken if 
unsafe surface conditions exist or that timely cautionary notices, such 
as NOTAMS, be issued if immediate corrections cannot be made and opera
tional considerations dictate continued use of the runway. 

FAA Comment. The national program surveys have been completed and the 
final report is enclosed for your information (Report No. FAA-AAS-80-1, 
National Runway Friction Measurement Program). The report analyzes 
results and makes recommendtions regarding revisions to AC 150/5320-12. 
The only work remaining on the friction measurement contract involves 
the preparation of computer use and documentation manuals. These will 
enable FAA to add information from future friction surveys to the ciata 
base and to assist airport operators in analyzing the results. 

.. t) I "f 
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Office of the Chairman 

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

National Transportation Safety Board 
Washington, D.C. 205!M 

Please refer to the Federal Aviation Administation's (FAA) letter 
of September 11, 1979, responding to the National Transportation Safety 
Board's Safety Recommendations A-76-136 and -137 and our reply of 
January 28, 1980. These recommendations stemmed from incidents involving 
pilot inability to st~p an aircraft o~ a wet runway. 

The FAA's response indicated that approximately 270 air carrier 
airports were being given friction and pavement condition surveys and 
that on completion of this project the FAA would revise Advisory Circular 
150/5320-12 and provide safety information to airport operators. In our 
reply of January 28, 1980, we stated that we were maintaining these 
recommendations in an "Open - Unacceptable Action" status pending the 
completion of the FAA's project. We now request an updated progress 
report. 

Sincerely, 
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We expect revision of the advisory circular to be completed by the end 
of calendar year 1981 and a copy will be forwarded to the Board. 

Enclosure 

Sincerely, 

Dr{~ 
J . Lynn Helms 
Administrator 
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Office a 
Olaitman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washington. 0 C. ::!0594 

January 28, 1980 

Thank you for your letter of September 11, 1979, infot~ng the 
National Transportation Safety Board of the alternative act:ions taken by 
the Federal Aviation Administration (FAA) to satisfy Safety RecoUDDenda
tioos A-76-136 and A-76-137. These recommendations steuuned from our 
investigations of incidents involving pilot inability to st:op an aircraft 
on a r\Dlway. We have found that frictional characteristics of some 
runway surfaces have not been sufficiently maintained to p1:ovi.de effec
tive braking action. particularly during wet runway conditj_ons. In both 
recommendations and in followup actions, the Safety Board bas taken the 
position that regulatory requirements should be established to assure 
safe runway surface friction levels. 

Through verbal and written communications between our two agencies, 
we have been repeatedly informed that the FAA does not intE~nd to make 
friction measurement a regulatory requirement because of i.ItSufficient 
stancards and authentic guidance material. We are also informed that 
the F.Al.. opposes instituting the recommended regulatory actj_ons for 
economic and technologic reasons, and that regulatory acticm will prove 
unacceptable to a large majority of airport operators. 

Except for the FAA's opposition to regulatory action, ve appreciate 
being advised of the many actions taken and underway to upgrade standards 
and i..mprove airport pavement surfaces including the FAA's national 
progr~ to perform runway surface friction measurements to gather data 
for developing new standards. We trust that the informati()n gained will 
help airport operators to better evaluate runway surface ccmdi tions, 
provi.de timely information to pilots, and provide the basis for the 
regulatory action recommended. In view of the FAA's present inability 

, .. -... 
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DEPART:MENT OF TRANSPORTATION 
FF.t .. "f¥/J_ AVIATION ADMINISTRATION 

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

September 11, 1979 

Honorable James B. King 
Chairman 
National Transportation Safety Board 
Washington, D. c. 20594 

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE AEIMINISTRATOR 

At the NrSB/FAA Quarterly Meeting on July 13, it was agreed that we would 
provide a status report on the actions being taken concerning the runway 
friction measurement program referenced in Recommendations A-76•136 and 
A•76•l37. 

As indicated in our letters of February 15, 1977 1 and April 10, 1978, we 
do not intend to make friction measurement a regulatory requirement 
because of insufficient standards and authentic guidance material. It 
is necessary to refine and update the technical data and standards used 
in advisory circular 150/532o-12. In order to establish the necessary 
background information, we have embarked upon a national program with a 
contractor who bas been engaged to perform runway surface friction 
measurements to gather data for developing new standards. After the 
completion of the contract, we should have obtained sufficient technical 
data to make a judgment and determination for providing timely safety 
information to airport operators for runway surface maintenance and to 
revise the advisory circular~ 

The contract effort will involve approximately 270 airports. These are 
airports that are in the airport certification program, ILS•equipped, and 
provide service to turbojet aircraft. The first phase of the contract, a 
testing procedure evaluation phase, began on September 29, 1978, and was 
completed on June 26, 1979. It involved 28 airports. The second phase 
began on Hay 10, 1979, and when it is completed (October 1980), the run• 
ways used by air carrier aircraft at all 270 airports will have bad two or 
three friction and pavement condition surveys. 

To date, we have realized several findings from the contract effort: 

• The friction measuring device, the Mu Meter, has shown that it is reliable 
and provides repeatable results representative of runway friction 
characteristics. 

- The predetermined field survey schedule can be reasonably accomplished 
within the time limits imposed. 

. -· 
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Honorable Langhorne Bond - 2 -

to establish a regulatory requirement because of ~ufficient background 
,information, these recommendations will be classified in an ~Open-

_Unacceptable,Action11 status pending completion of the FAA's ongoing 
programs. 

Si~rdy~y;;•·K 
I ' ~J c 

Ju/es B. . g 
Ch4irman ( 

\. I \ . 
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DEPARTMENT OF TRANSPORTATION 
FE9ERAL-AVIATION ADMINISTRATION 

APR I 0 1978 

WASHINGTON, D.C. 20591 

. ,_ 

OFfiCE OF 
Honorable Jam.ea B. ICing THE ADI,.INISTRATOR 

Chairman, National Transportation 
Safety Board 

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

Dear Mr. Chairman: 
.. 

In respouae to Acting Chairman Bailey'• February 28 letter on Safety 
RecommendatioDS A-76-136/137, we appreciate the recognition of our long
term surface treatment program as an acceptable action. We must, however~ 
once again take exception to the recommendation of instituting regulatory 
action at this time on a ruuway coefficient of friction measuring program. 
Our objection to this recommendation is directed toward the economic aiul 
technological aspects of such action. 

Economics: A universal requirement by rule for runway surface frictior~ 
measurements would encumber some 500 airport operators and produce 
minimal or inadequate results. The purchase cost of the equipment al.oiu~ 
to the individual airport operators would be in the neighborhood of 
$17.5 million. An additional respoD.Sibility for operations and maintenaDce 
costs -would also be placed on each operator. A large majority of the 
potentially affected airports have a very limited employee force and, 
therefore, would be severely impacted. As the National Transportation 
Safety Board is aware, the 1976 amendments to the Airport and· Aixway 
Development Act provided for exemptions on economic grounds at approximately 
80 percent of those airports at which fire fighting equipment requirements 
otherwise would apply. Also, we could expect determined resistance to a 
runway surface friction measuring requirement from some of the affected 
segments of the aviation industry, thus making it extremely difficult, 
if not impossible, to accomplish program goals. 

Technologi: A number of precision techniques must be observed in the 
performance of these measurements and accuracy and reliability of 
results requires a uniform approach. There also is a need to collect 
and analyze data on a national basis to determine trends and to validat.e 
the criteria set forth in the advisory circular. 

We, therefore, do not believe that the current implementation of the 
recommendations made by the Board would achieve the desired safety 
results. 

('· .. 
I.' 
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- The types aucl volume of the data acquired in the program .are appropriate 
for effective statistical analyaa, essential to any proj.ect in making 
meaningful determinations. 

- During the phase I effort, it wa8 realized that the water depth (universally 
accepted at that tiae as 0. 02 inches) was not adequate to cover all tutured 
surfaces measured in the progTa. An evalustiou determiu•ed that it should 
be changed to 0.04 inches to represent a 110re realistic r.ainfall rate of 
one inch per hour. 

- The data collected ou an individual runway usually showed a pattern associ
ated wi.th rubber accumulation. It was observed that dry :IIIU values on -.oat 
runway surfaces were relatively coustant and at high levels throughout the 
runway length regardless of rubber accumulation; whereas, vet mu values 
tended to drop quite dramatically in areas of significant rubber 
accumulatiou. 

- Runway grooviDs and porous frictioD course overlays provided the most 
COD.Sistent mu values and drainage characteristics. 

- Th& frequency of surveys at airports still is under study to determiDe 
how often surveys should be cooducted. 

We believe the alternative actiOD.S taken by the FAA fulfill the intent of 
the above recommeudstioua. 

~. 

,· ..... 
~ ' .. . 

.. 



'I ' 

( 

"'. 

( 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washington. DC. 2059-1 
February 28, 1978 

T.~:!&.4k you fo1: your lettE-r of DecE.Llber 6, 1977, concen·.:t.ng the 
Board's Safety Recommendations A-76-136 and 137, which proposed regulatory 
guidance and interim measures for pavement surface testing and maintenance. 

We agree, as stated in our letter of November 4, 1977, that the 
long-term project to treat at least one runway at 224 airports serving 
turbojet aircraft is commendable and acceptable action. However, this 
action should be augmented by regulatory measures and interim methods 
outlined in Safety Recommendations A-76-136 and 137. Incorporating the 
guidelines of AC 150/5320-12 into 14 CFR 139 would greatly enhance the 
effectiveness of the extensive testing and research which has resulted 
in technical improvements in airport pavement design, construction, and 
maintenance. It appears that a logical follow-on to the runway surface 
treatment project at 224 airports would be the provision of suitable 
regula~ory guidelines which would assure consistent procedures for 
pavement testing, treatment, aud ma~ntenance. 

Thus, while our staff is available to meet with your staff on this 
or any other subject of safety concern at any time, in view of the 
urgent safety considerations involved in this subject, we do not believe 
that action by the FAA should be deferred pending any such meeting. 

,....., I''''' 

4~ 
Kay Bailey 
Acting Chairman 
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To achieve immediate action on a much needed program, we have begun the 
preparation phase of a limited agency staffed runway surface friction 
measurement program. Agency funds. presently available. will be used to 
implement the initial program. It will begin with several measurements 
annually on those types of airports where the problem of hydroplaning is 
potentially greatest. Certificated airports that serve scheduled turbojet 
aircraft and are ILS equipped are those that we believe should have 
immediate attention. We believe the program should progress so that all 
runways served by scheduled air carriers will be measured. and that at 
such ttme as technological developments permit, further consideration 
should be given to instituting regulatoTY action that would transfer a 
portion of the responsibility for the program at busier airports to 
their operators. 

The Federal Aviation Administration's approach will attain the mutually 
desired level of safety at airports. This will also obviate the need 
for a regulation which in our judgment would produce questionable 
results and would be found unacceptable by a large majority of airport 
operators. 

(' , . 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

DEC 6 l9Tl 

Honorable Kay Bailey 
Acting Chairman, National Transportation 

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

Dear Miss Bailey: 

WASHINGTON, D.C. 20590 

OFFICE OF 
THE ADMINISTRATOR 

This is an interim response to your letter of November 4 on Safety 
Recommendations A-76-136/137 which we read with considerable interest. 
In the Quarterly National Transportation Safety Board (NTSB)/Federal 
Aviation Administration (FAA) coordination meetings on this subject 
of March 9 and July 6, your technical staff was, we believe, thoroughly 
briefed on the progress of our initially proposed plan contained in the 
February 15 response to the recommendations. As reflected in the 
minutes of the July 6 meeting, copy enclosed, the NTSB will keep recom
mendations open. The alternative action was considered acceptable 
pending the results of FAA initiatives. 

The application of these recommendations is complex and has a signifi
cant impact on the aviation community. We propose that there be a 
meeting between FAA and the Board and/or its Technical staff to discuss 
in detail the ramifications of your recommendations and the Agency's 
actions. If you agree that such a meeting would be beneficial, we 
will provide you with a final reply after the meeting. 

Sincerely, 

Enclosure 

•• ~ ' •• 1..._ 
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Na·l5cnal iTra:ns:pona·lion 
Sai-ety Soard 

Honorable Langhorne H. Bond 
Administrator 
Federal Aviation Administration 
Department of Transportation 
800 Independence Avenue S.lL 
llashington, D.C. 20591 

D-=--.~r 1-f.r. Bond: 

Washington, 0 C. :~594 

November 4, 1977 

On November 18, 1976, the National Transportation Safety Board 
forwarded Safety Recommendations A-76-136 and 137 proposing regulatory 
requirements for the maintenance and testing of paved runway surfaces. 

It l.ras recommended that until such time as these regulatory require
ments are established, friction surveys, as outlined in Cha·pter 5 of 
Advisory Circular 150/5320-12, be conducted on all runways ·certificated 
under 14 CFR 139, and appropriate corrections be t:1ade if unsafe surface 
conditions exist. It was further recommended that timely cautionary 
notices, such as NOT~IS, should be issued if immediate corrections 
cannot be made and operational considerations dictate conti·nued use of 
the runway. 

We commend your staff for initiating actions outlined in your 
letter of February 15, 1977, particularly the proposed treatment within 
a 3-year period of at least one runway which had no surface treatment at 
each of the 224 airports used by turbojet aircraft. 

... 
t 

While this type of action is certainly positive and acceptable from · 
a long-range viewpoint, t~_$a(~~parft~~P.P.Ot a~~~Federal 
Aviation Administration's position in not intending to make frictio~ 
mea~rem;nt:;-~regulatory requirement because of insufficient standards 
and authentic-guidance material. 

The Safety Board finds that your Advisory Circular 150/5320-12 is 
an excellent document for providing guidance material and standards and 
has stated this position previously in the text of Safety Reconunendations 
A-76-136 and 137. 

I 
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c· ;:_:_-:',\RTi·:lENT OF Titc\! .. lSPORT:\ TiO•'I 
::~DEP.AL ;-\VIATIOi'i AD\HNISTRATIO,'·i 

1-· t·hrna ry 1 5, 1977 

Honorable Webster B. Todd, Jr. 

WASHI,'lGTON, D.C. 205?1 

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

Dear Mr. Chairman: 

OFFII:E OF 
THE ADMINISTRATOR 

This is in response. to NTSB Safety Recommendations A-76-136 and 137. 

We have determined on a priority basis runways in the air carrier 
system where the potential for hydroplaning exists. Initially, we have 
identified 224 airports which have precision approach systems and serve 
turbojet airplanes but do not have any form of runway surface treatment:. 

We have requested Regional Directors to establish a high priority for 
runway surface treatment to enhance safety in this area. The locations 

'( having the greatest potential for slippery conditions will be identified. 
( The airport owners will be advised of the importance and urgency of 

accomplishing runway surface improvement. FAA technical and finan
cial assistance will be explained and additional guidance provided, setting 
forth the benefits to safety from the various types of su.rface treatments. 

It is our objective that within a three-year period at least one runway a1: 
each of the 224 airports will be treated. 

We have also scheduled a meeting with industry representatives and 
consumer groups on February 23 to discuss ongoing programs, future 
programs and new approaches to reduce runway slipperiness. From this 
meeting we hope to ascertain other appropriate courses of action to be 
taken regarding the improvement of runway surfaces. 

We do not intend to make friction measurement a regulatory requirement 
at this time because of insufficient standards and authentic guidance 
material. However, if the programs now underway do not progress satis
factorily, we will again consider the possibility of regulatory action. 

Since rely, 

( ( tf:#:o~fr~~~ 
, .. .. ' 
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While we are fully cognizant of some of the dffficulties in imple
menting the proposed regulations~ we are not inclined to condone the 
risk of a compromise of safety in airport operations by allowing the 
possible existence of undetected and unacceptable runway surface friction 
levels. 

l{e are looking forward to an early and positive response. 

Sincerely yours~ 

Kay Bailey 
Acting Chairman 

. ' 
' . . 
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NATIONAL TRANSPORTATION SAFETY BOARD. 
WASHINGTON, D.C. 

FOR RELEASEr 6:30 A •. M ... · e. s. r • ., NOVEMBER 18 .. 1976 
(202) 426-8787 

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

Honorable John L. McLucas 
Administrator 
Federal Aviation Administration 

·washington, D.c.· 20591 · 

-~---------------------------------------

SAFETY RECOMHENDATION(S) 
A·76-136 'and 137 

Dur;ing recent inves,tigations of incidents involving inability to 
stop aircraft on t~' runway, the National Transportation Safety 
Board has found that the frictional characteristics of some runway 
surtaces have not been JUintained suf-fj ciently to provide effective 
brakiy:tg action; .th~s is particularly true:for sur"faces in the touch
down zones of runways during wet runway conditions.· 

The Safety Board believes that such conditions pose a serious 
hazard for emergency takeoff aborts at high gross weights when the 
last 1,~0 to 1,500 feet of runway are required to stop safely. 

We have reviewed Advisory Circular 150/5320-12 and found this to 
be an excellent document, particularly the sections outlining proce
dures for "maintenance of pavement surfaces" and "Airport Management 
Responsibility." In reviewing 14 CFR 139.83 and 139.91, we find that 
there are basic regulatory requirements for the maintenance and inspec
tion of paved areas, but there are no r~gulatory guidelines or well
defined standards for compliance with these regulations. Since Advisory 
Circular 150/5320-12, Chapters 4 and 5, provide critical data for 
adequate maintenance of paved surfaces and a specific outline for airport 
management responsibility, the Safety Board recoDDDends that: 

All portions of AC 150/5320-12 applicable to the testing 
and maintenance of paved runway surfaces be required 
as a condition for continuous certification of all 
airports utilized by turbine-powered air carrier aircraft, 
and be incorporated into 14 CFR 139. (Class 11--Priority 
Pollowup.)(A-76-136). 

1926 

1'\- , , . 
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A-76-136 and 137 

Until such time as the above provisions of AC 150/532G-12 
are .. de aandatory, require th&t periodic friction surveys, 
as outlined in Chapter 5 of AC 150/532G-12, be conducted 
on all runways certificated under 14 CFI 139. Also require 
that appropriate corrections be taken if unsafe surface 
conditions exist or that ttmely cautionary notices, such 
as NOTAMS, be issued if immediate correct:lons cannot be 
made and operational considerations dictate continued use 

-

of the runway. (Class !--Urgent Followup.)(A-76-137). ~ 

TODD, Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, anc1 HALEY, 
lleabers • concurred in the above recommendation&. 

~,~/-
Chairman 

THESE RECOMMENDATIONS WILL BE RELEASED TO 'DIE PUBLIC ON 'DIE ISSUE 
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF tHIS 
DOCUMENT SHOULD BE MADE PliOl TO THAT DATE. 

,·';. .,. ; 

{ .... '.J... • ..... 
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U.S. Department 
of TransportatiOn 

Federal Aviation 
Administration 

December 1, 1981 

The Honorable James B. King 
Chainnan, National Transportation 

Safety Board 
800 Indeperrlence Avenue, SN. 
Washington, D.c. 20594 

Dear Mr. Chainnan: 

Office of the Administrator 800 Independe-nce Ave . SW 
Wash1ngton. DC 20591 

This is in further response to NTSB Safety Recomnendations A-73-2 ani A-·73-5 
issued Mey 14, 1973, ani supplements our letter of June 27, 1973. TheSE! recom
mendations emanated from the Safety Board's Special Study; In-flight Safety of 
Passengers and Flight Attendants Aboard Air Carrier Aircraft 

A-73-2. Require that each gp.lley, lavatory, lavatory waiting area, lom1ge, and 
standup bar area be so designed arrl constructai that persons using these~ areas 
will not be likely to suffer serious injury if turbulence or evasive mm1euvers 
should be experiencai in flight. Specifically, particular attention should be 
directed toward the improvement of p:!dding on hard surfaces and protuberances, 
the elimination of sharp edges and corners, arrl the improvement of the 138curi ty 
of items in galley areas • 

FAA Comment. We consider that the requirements pertaining to protection from 
serious injur.y of passengers in the occupiable space of the airplane is ade
quately addressed under Federal Aviation Regulations (FAR) 25.785(a), (d), ani 
(e). In addition, a final rule (Airworthiness Review Program Amendment No. 8) 
has been issued amending §25. 787 (b) (copy enclosed) • The amendment is intended 
to improve the security of i terns in galley areas by preventing inadvert13nt 
opening of stowage compartments in the passenger and crew cabin, if the means 
usai is a latched door. The amendment will specifically require that s3rvice 
wear and deterioration be considered in the design. 

A-73-5. Prohibit the use of inwardly opening lavatory doors on new and 
refurbished aircr.aft, and provide means for r.apidly unlocking lavatory doors 
from the outside without resorting to special implements. 

, .... , Ill'!"' 

LJ ·.:.: •. \..# 



2 

FAA Ccmnent. The Federal Aviatioo Adm:inistratioo (FAA> issued a final rule 
(Airworthiness Review Program Anencitent No. 8A> anending FAR S25. 783 ( j > <copy 
enclose1 > • Sectioo 25. 783 < j > is amended to rEqUire that all lavatory <bors 
nust J::e <Esigned to preclude anyone fran becaning trapped inside the lavatory. 
If a lockirq mechanism is install.e1, it be capable of beirq unlocked fran tte 
ootside without the aid of a special tool. B::Jwever, the FAA received nunerous 
negative ccmnents to tte proposal rEqUiring lavatory <bors that open into tiE 
cabin . ~ cx::mrenters contend, and the FAA a:Jrees, that this requirerent woold 
have been overly restrictive oo design and that an outward swinging <bor cculd 
have an adverse effect oo aisle width and anergency evacuation capabilities if 
such a <bor jal'l'lled q>en. 

The FAA considers action cx::~~pleted oo Safety Recamendations A-73-·2 and A-73-5. 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 

Enclosures 

I ) 
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JUN 2 7 1973 

Honorable John H. Reed 
Chairman, National Transport~tion Safety Board 
Department of Transportation 
Washington, D. c. 20591 

Dear John: 

Our c~nta on the recommondations contained in the Special Study 
"In•Flir;ht Safety of Passe.ny,ers and Flight Attendanta Aboard Air 
carrier Aircraft," are aa follows: 

1. The r~quirements pertaining to the protection of pasaengera in 
the occupiable space of an airpl3ne are specified 1n FAR 25.785(a), 
(d) and (c). Amendment of FAR 25.787 (b) to requiro impr::wnd galley 
compartment latches is being proposed. We have also directed our 
field personnel to assure compliance with the FAR• which as,ply to the 
galleys, lounges and similar areas. 

2. FAR 91.197 requires siF,na which are viaible to passengers and 
cabin attendants, to notify passcn_et'!rs when smol~!~ is prohibited 
and when safety belts should be fastened. FAR 25.791 requires that 
the signa, when illuminated, be visible to all persons seated in. the 
passenger cabin under all probable conditions of cabin illumination. 

Seat belt and no cmokinr~ signs arc required. They must be legible to 
all persons seated in the passenger compartment, and passengers must 
be orally briefed. In addition, all turbojet air carrier airplanes 
h-ave scat belt and no smoking signs in the lavatories. We believe 
these cive satisfactory protection. 

3. We are not altogether clear as to the Board'& intent with re~ard 
to this recoumendation since "Lavatory Occupied" signa iu nome form 
are presently on all turbojet air carrier airplanes. If the intent 1a 
to diacourage passengers from waiting in line to use the lavatory, the 
sole fact that the lav.:ttories arc occupied will not deter passengers 
from lininr, up to estsblinh their priorities. And we csn sec little 
or no difference between st3nding in Uno near the lavatory and standin.g 
in the lounee. 

'· 
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If the intent is to discourage or prohibit passengers from moving 
about the cabin even when the seat belt sign is off, a more positive 
approach would be required. Movement could be restricted to that 
required for physiological reasons, however, we doubt that the 
accident statistics would provide sufficient justification. 

4.· We will consider a proposal in this regard in our next action to 
iaprove the crashworthiness and cabin safety regulations. We will 
contact N'l'SB specialists for the service history informatio'n needed 
to substantiate safety ~provements. 

Sincerely, 

Ln __ Q~J~ 
Al~~J)p, B;rterfield 
Administrator 

...... 
I ' , • I .. 
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DEPARTMENT OF TRANSPORTATION 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. ZGIII 

OPFICE OP 
THE CHAIRMAN 

Honorable Alexander P. Butterfield 
Administrator 
Federal Aviation Administration 
Washington, D. c. 20591 

Dear Me, Bw~ 

May 14' 1973 

The National Transportation Safety Board is issuing the enclosE~d 
Special Study - "In-Flight Safety of Passengers and Flight Attendants 
Aboard Air Carrier Aircraft. 11 

Your attention is invited to the "Recommendations 11 section of 
the study, which will be of interest to the Federal Aviation 
Administration in terms of possible corrective action. 

This document will be released to the public on the date stamped 
on the cover. No public dissemination of this document should be 
made pr~or to that date. The purpose of providing this document in 
advance of the public release is to give you an opportunity to be 
acquainted with its contents prior to release, so that you can be 
prepared to answer inquiries. 

Enclosure 

. ' .. 



that injuries are possible if certain pre
cautions are not followed. Furthermore, 
the objection by some passengers to the 
use of voluntary safety devices and air 
carrier advertising which encourages 
passengers to remain out of their seats 
tend to foster indifference to personal 
safety. 

21. Flight attendants have sustained injuries 
while they were performing normal 
cabin service duties, such as preparing 
and serving beverages and meals. 

22. Most injuries to flight attendants were 
sustained in galley areas, particularly 
those galleys located in the rear of the 
cabin. 

23. Equipment for storing, preparing, and 
serving beverages and meals appears to 
be the most common source of injuries 
to flight attendants. Contents of galleys 
and serving carts tend to become hazard
ous missiles when turbulence is en
countered or an evasive maneuver is 
made. 

24. First-aid trammg of flight attendants 
appears to be adequate for most minor 
in-flight injuries. However, certain in
adequacies exist in the ability of at
tendants to treat serious in-flight 
injuries. 

25. Postlanding treatment is hampered by 
the inability of rescue personnel to 
transfer the injured from the airplane to 
ambulances in safety and comfort. 
Narrow aisles, high seatbacks, and the 
necessity to maneuver stretchers within 
confined cabin areas present problems to 
those who handle heavily loaded 
stretchers. 

IX. RECOMMENDATIONS 

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

1. Require that each galley, lavatory, lava
tory waiting area, lounge, and standup 

24 

bar area be so designed and constructed 
that persons using these areas will not be 
likely to suffer serious injury if 
bulence or evasive maneuvers should be 
experienced in flight. Specifically, 
particular attention should be directed 
toward the improvement of padding on 
hard surfaces and protuberances, the 
elimination .of sharp edges and corners, 
and the improvement of the security of 
items in galley areas. (Recommendation 
A-73-2) ,.-

2. Amend section 121.317 of the Federal 
Aviation Regulations to require that 
seatbelt signs be legible to each person, 
whether he is seated or standing, located 
in galleys, lounges, lavatories, or lavatory 
waiting areas. (Recommendation A-73-3) 

3. Require that "Lavatory Occupied" signs 
be installed. These signs should be of 
sufficient size, color, and brightness as to 
be legible to all persons in the cabin, 
whether the persons are seated <>r stand
ing (Recommendation A-7 3-4) 

4. Prohibit the use of inwardly opening 
lavatory doors on new and refurbished 
aircraft, and provide means for rapidly 
unlocking lavatory doors from the out
side without resorting to special im-
plements. (Recomm'endation A-73-5) -

The National Transportation Board recom
mends that the Air Transport Association of 
America and member air carriers: 

1. Initiate a study to develop innovative 
methods for informing passengers of 
safety equipment and seatbelt usage. The 
work of Douglas Airplane Division, 
McDonnell Douglas Corporation, may 
serve as a guide to the more effective 
techniques for presenting passenger 
safety information. (Recommendation 
A-73-6) 

2. Provide standardized guidelines to enable 
gate agents and other station personnel 
to identify apparently intoxicated 
persons and, subsequently, to handle 
these persons effectively. (Recommenda
tion A-73-7) 



U.S Department 
of Transportation 

Federal Aviation 
Administration 

December 1, 1981 

The Hcnorable Janes B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, sw. 
washington, D.C. 20594 

Dear Mr. Chairman: 

UIIIC@ 0' ltl~ Aamm,strator 1 ·Ju lnoept>'l0t'I1Ct' Aw S \~ 
Wdstun~tl,~l pt..· :...~u~,~~ 1 

This is in further response to N1'SB Safety Recamendatioo A-74-98 issued 
Decanber 5, 1974, am suppleaents our letters of June 7, 1979, am March 14, 
1980. This rec::amendation resulted fran the Board's investigation of ttNO 
fires that occurred in lavatory waste containers; one in a Boeing 747 and tb~ 
other in a Boeing 727. 

A-74-98. Ra;{uire that autanatic-discharge fire extinguishers be installed in 
lavatory waste paper containers on all transport aircraft. 

FAA cament. '!be Federal Aviation Adni.nistration (FAA> <Des oot concur in 
this recamendatim. We oo not firn that there is a need for mandatary 
installation of autanatic-discharge fire extinguishers in transport aircraft 
lavatory waste containers. OUr f irnings are based oo: ( 1 > action already 
taken to preclude hazardous waste container fire conditions, and ( 2> service 
history since conpletiDJ these actions indicates the absence of a continuiDJ 
in-flight safety problem. 

Fran FAA investigatioos initiated in late 1973, the lavatory receptacle 
prcblem was found to be a1e of questionable fire contairunent exhibited by 
~ receptacle designs. The problem of extinguisl"lrent was evident; hcrwever, 
only in those cases where the receptacle was not fully sealed, thus allowiD9 
fl.anes to escape beyond the receptacle enclosure. Since fire containmant 
tests conducted on the jumbo airplanes verified a fully enclosed receptacle 
capable of extinguishing internal fires, several independent airtNOrthiness 
directive (AD) actioos were initiated in 1974 to assure that the lavatory 
receptacles oo all airplanes provided for an equivalent safe oontainnent 
performance. These separate actions, in ac};ii tion to providiDJ for nandatary 
"N:> Socking" anoouncements and placarding to reduce the possible initiation 
of a receptacle fire, covered namatory inspectioo, oorrective maintenance, 
and m:xiificatioo of specific receptacle designs to assure positive contain
rrent and extinguistment of a fire. New rEqUirements were also issued under 
.Armrdn:mt 25-51 oo Je11uary 29, 1980, requiring a test deroonstration to assure 
tllP fin=> Pont-3innPnt cap:iliility of rec-eptaclf> deRign • 

. I ,I 
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The FAA has reviewed 16 incidents of lavatory oontainer fires reported an 
u.s. air carrier airplanes during the 1974-1979 period. These occurrences 
involved fire corrlitians considered nonhazardous since the fires were 
contained <as required by design> within the lavatory receptacle and did not 
reSllt in aircraft danage. The effectiveness of the above correc~tive action 
in reducing such occurrences has also been reflected by the decreasing rmriler 
of reports; five (5) in 1977, two (2) in 1978, a.OO one (1) in 1979. 

We consider action an this recamendation cx:upleted. 

Sincerely, 

--A'~ 
J. Lynn Helms 
Administrator 

,, .... 
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Honorable James B. King 
Chairman, National Transportation 

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

Dear ~1r. Chairuan; 

l -

This acknowledges receipt by the Federal Aviation Administration on 
March 12 of the NTSB letter dated March 7 requesting reconsideration 
of the need to require installation of automatic-discharge fire 
extinquishers in dis~osal receptacles used for towels, paper, and 
waste containers. 

We are reviewing the statub of th~ actions referred to in our letter 
of June 7, 1979, and will advise the Board in the near future. 

Sincerely, 

JOI!l~ F.. HARRISOK 
Director of Aviation Safety 

FAA Form 13~14 (7-671 OFFICIAL FILE COPY 

-



Of1tce of 
Chatrman 

----~-~-----------

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washtngton. D C 20594 

March 7, 1980 

Reference is made to the National Transportation Safety Board's 
Safety Recommendation A-74-98 issued December 5, 1974. This recommenda
tion emanated as a result of two fires that occurred in lavatory waste 
containers; one in a Boeing 747 and the other in a Boeing 727. The 
recommendation called upon the Federal Aviation Administration {FAA) to 
require the installation of automatic-discharge fire extinguisht~rs in 
lavatory waste containers in all transport aircraft. 

The FAA's response of June 7, 1979, indicated that this rec~ommenda
tion is reflected under the Operations Review Program, Proposal 410, 
which provides for an optional means for extinguishing fires in lavatory 
receptacles and is being considered under Operations Notice 11. 

We are aware that Operations Notice 11 has not yet been published. 
However, we have examined the recently revised Federal Aviation Regula
tion Section 25.853(d) (Federal Register of February 4, 1980, PiLge 
7755), which stipulates that each receptacle must be fully enclc1sed and 
constructed of fire resistant material to contain fires likely to occur 
in normal use; furthermore, capability of the receptacle to contain such 
fires must be proven by test. 

We doubt that this revised rule will prove acceptable as an alter
native action. An improperly filled or over-filled receptacle, even 
though spring loaded, will provide an opening for ventilation tt~t could 
aggravate a fire and make it uncontainable. We, therefore, reccmmend 
that the FAA reconsider the need to require the installation of auto
matic-discharge fire extinguishers in disposal receptacles used for 

' ~ . ·' ,;... 
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Honorable Langhorne M. Bond - 2 -

towels, paper, and waste containers. Pending the FAA's reconsideration, 
A-74-98 is being maintained in an "Open--Unacceptable Action" status. 

Sincerely yours, 

I J., r~~ 

') ,... . 
J .J •. ~ 

.. 

1 
.
.... · 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

June 7, 1979 

WASHINGTON, D.C. 20591 

OFFICE OF' 
THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is in response to your letter of April 30 which requests the 
status of Federal Aviation Administration action with respect to 
National Transportation Safety Board Safety Recorrmendation A-74-98. 

This recommendation is reflected under the Operations Review Program, 
Proposal 410. The proposal provides for an optional fire extinguishing 
means for lavatory receptacles and is presently being considered under 
Operations Notice Number 11. We expect to take final action on this 
notice by the end of July 1979. 

Si nee rely, 

~~;?~ 
La ghorne Bond 
Administrator 



Office of the 
ChJil man 

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

Dear Mr. Bond: 

NationaJ Transponatir· 
S~frety Doard 

This is to request an updated status report on safety recmnmemda
tion A-74-98 issued December 5, 1974. This recommendation emanatE!d as 
a result of two fires that occurred in lavatory waste containers; one 
in a Boeing 74 7, and the other in a Boeing 72 7. The recommendation 
called upon the Federal Aviation Administration (FAA) to: 

"Require that automatic-discharge fire extinguishers 
be installed in lavatory waste paper containers on 
all transport aircraft." 

1he FAA's response of March 5, 1975, indicated rulemaking action 
was being undertaken. We were subsequently advised, through staff 
sources, that action on this recommendation was being considered in 
"Operations Review." For our information and public docket record, we 
would appreciate being advised of the present status of this recommenda
tion. 

Sincerely yours, 

~~ .. m~ 
~i King 
~ V Chairman 



j· ·.- DEPARTMENT OF TRANSPORTATION .. 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20590 

MAR 51975 
OFfiCE Of' 

Honorable John H. Reed ntE ADMINISTRATOR 

Chairman, National Transportation Safety Board 
Department of Transportation 
Washington, D.C. 20591 

Dear Mr. Chairman: 

Notation. 787 

This is in reply to your letter of November 25, 1974, concerni.ng your 
NTSB Reco~oendation A-74-98 issued on December 5, 1974. 

From FAA investigations initiated in late 1973, the lavatory t:eceptacle 
problem was found to be one of questionable fire containment E~xhibi ted 
by some receptacle designs. The problem of extinguishment was evident, 
however, only in those c~ses where the receptacle was not fully sealed, 
thus allowing flames to escape beyond the receptacle encl9sun~. Since 
fire containment tests conducted on the jumbo airplanes verifiled a fully 
enclosed receptacle capable of extinguishing internal fires, Jfour 
independent AD actions were initiated in 1974 to assure that the 
lavatory receptacles on all airplanes provided for an equivalent safe 
containment performance. As contained in our letter of May 2:, 1974, these 
separate actions (in addition to providing for mandatory "no :smoking" 
announcements and placarding to reduce the possible initiation of a 
recep tac lc fi rc) covered mandatory inspection, corrcc ti ve rna in tenance, and 
modifications of speci fie receptacle designs to assure positive containment 
and extingui!hmcnt of a fire. In view of recent incidents, which involved 
fires safely contained within the lavatory receptacle, we are satisfied 
that these actions have served to correct the immediate lavat,Dry receptacle 
problem. 

During the Airworthiness Review Conference in December 1974, the FAA 
proposed a further upgrading of lavatory fire protection provisions which 
were an outgrowth of the earlier investigations. These provisions, to be 
proposed for new airplanes under an NPRM in May l975,include improved 
"fire proof" receptacle materials, "fully enclosed" design criteria, and 
a demonstration of r~ccptacle fire containment. Your reco~endation 
covering the installation of fire extinguishers within the lavatory 
receptacle will also be included under this rulemaking action. The 
recommended installation will apply to all existing airplanes depending 
upon their fire containment capability. 

Sincerely, 

(, 
!('. 

1 /- (''/t '--I - ' 
;- • J . ' I 

,/ / ' , "" "-,I -
/., 
/ Jnw•s E. Dow 

· D'·puly Admin i~:r rat ur 

'- "' 

'I' 



C·:?P.~.:~T,<_~ENT OF :~~~NS?ORTATION 
fE DC:Rt\L AVIATION f.J~,ilr~ISTRA 11m~ 

DEC 1 0 1974 

Honorable John H. Reed 

WASHINGTON, D.C. ZOS90 

ChaiiT.Ja~, ~-:ativnal Transportation Safety Board 
Departoent oi Iransportation 
\-lasl-,ingtcn, D. C. 20591 

Dear Mr. Chairman: 

Tnis is L: n-~)ly to your letter of ;:-:.v.:::-l:,·:cr 25 \.Ihl.ch for
,,•c.rd..!d ~;T::>B !~<:com::nl2nda::fc-:t 1-:o. r\-i.+-~,~. 

As yc>t .. .J.re a·.~:r..:·, durin:· th, PL'ricd ot Dc:c ... ~.'bcr 2-11, 197~. 

the F/\A is holl;i.n.· <in ,·,ir.:on:i!inQSS 1~.·-.riL:'.: CJnlL·:::-l'nce. Air·· 
craft lnv.J.:.0r:: ~:::)(r co:~~-:.tincr firL·S ~.rc Lo be di.scCJsscci in 
this co-:;f._ ::-:n._,_. unc~,·r :::::-n·,·o'::lls ;·:c•. /.)9 (st.:l·.;-:--irtcd by l>L'.), 
1-+5 (:.:ul ·itt•. (: t·:· ::~s£;). 257 (sub:. itt·~-~ by RLD-~ . .:.tlv~r1nnd:-;), 
anct i'3} (sut:~.1itt:.:::d by :,· .... ~.). 

l1l (1r·";(•"t"' t ... \ ,._,..,_ tl'"r r.-~~---·tj , ........ ,-,( t'·· \.;r,~n":"'thint?s~ l'.vvi~ _.r 

C~ . .-. .-:~.r.::;;c.c: <1; ... ~u,:;.;i.c.·.~s, . : ·.:-.;_!1 d.:~~_:,· l';!,: r.:::=.puns~ to y~1ut 

rc ~·n~ .. t·l (~.-~~io;. t:<Lil the· c·(.,l~crcnt ·-· ::.lf, r>l'•cll cc;:;J1t:tccl. 

SL;-::c r,' ~->', 

OR%GI~~.\L S7G~·:~O P.Y: 
.JAMES E. DOW 

):?EPUTY AD:JJ1~.i.SH~ATuH. 
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NATIONAL TRANSPORTATION SAFETY BOARD/~/Jy-
WASHINGTON, D.C. r5 - ~ -.?-

-----------------------------------------Forw•rded to: 

Honorable Alexander P. Butterfield 
Administr~~otor . 
Federal Aviation Administration 
Washington, D. c. . 20591 

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

~~c 
ISSUED: December 5, 1974 

SAFETY RECOMMENDATION($) 

A-74-98 

Because of' a number ot in-flight f'ires in lavatories of' jet 
aircraft, on September 5, 1973, the National Transportation Sa.f'ety 
Board submitted f'our recommendations to the Federal Aviation 
Administration. 

In its letter of' *Y 2, 1974, the FAA advised the Saf'ety Board 
that several comprehensive programs were being initiated as a result 
of' the recommendations. 'Dle Safety Board commends the FAA f'or the 
initiation of' these programs. 

Boweve~, recently two tires occurred in lavatory waste containers; 
one in a Boeing 74 7, reported in MRR 07294019 on July 17, 1974, and 
the other in a Boeing 727 reported in MRR o82340o6 on August 9, 191~· 
In both cases, the tires were contained, and the aircraft were landed 
safely. 

'Dle Board has been informed that small, self-contained f'ire 
extinguishers can be installed in small compartments such as lavatory 
waste containers. '!!lese extinguishers are charged with a nontoxic 
agent and discharged automatically when the compartment ,temperature 

'·· rises to a hazardous level. 'lbe cost of' one extinguisher is below. 
$50, and installation is simple • 

In view of' the added protection trom potentially dangerous 
in-flight fires which can be provided by these extinguishers, the 
National Transportation Sa.f'ety Board recommends that the Federal 
Aviation Administration: 

Require that automatic-discharge tire extinguishers be 
installed in lavatory waste paper containers on all 
transport aircraft. 

1167B 

') , 
r., ~; .•. 



Honorable Alexander P. Butterfield (2) 

Our staff is available for fUrther consultation in this matter. 

REED, Chairman, ltt:A.DAMS, THAlER, BURGESS, and BALEY, Members, 
concurred in the above recommendation. 

·• ... · 
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U.S Department 
of Transportatron 

Federal Aviation 
Administration 

December 1, 1981 

Too Hooorable Janes B. King 
Chairnan, National Transportation 

Safety Beard 
800 Irrlependence Avenue, SW. 
Washingtoo, D.C. 20594 

Dear Mr. Chairman: 

~(I() lllt1~pt~lldt•nl t' A\t- !1 W 

Wctstunq!un U ~, ~\~~~~• 1 

This is in further response to Nl'SB Safety Re:amendations A-74-102 and 
A-74-103 issued by the Board on DecEmber 4, 1974, arrl supplements our letters 
of January 29, 19 75, and April 25 , 19 75. These rec::amendations resulted from 
the Board's investigation of an accident involving a Trans World Airlines, 
Irr., B-707 at ra; Angeles, California, oo January 16, 1974. 

A-74-102. Amend 14 CFR 25.772 to r~ire that pilot oonpartment <b:>rs be 
designed to provide a neans for the cx:x:kpi t crew to egress through the <b:>rway 
to the cab in, even if the <b:>r bec::looes janmed. 

FAA Ccmnent. A final rule <Operations Rer.riew Program: Allendnent No. 10 > has 
been issued anerrlin3 §25. 772 of the Federal Aviation Regulatioos. Too ane.rrl
nent to §25. 772<a> states: "~ver, for passenger oonfiguration, neans nust 
be provided to enable flight crewnembers to dire:tly enter the passenger 
c::cupart:IIent fran the pilot cxmpartnent if the CX>Ckpit cbor becares jaimed." 
A cq;>y of too final rule is enclosed. 

We consider action an this reoammendation completed. 

A-74-103. Amend 14 CFR 121.313 to ra:JU.ire that, after a rea9:>nable date, a 
neans be provided for the cx:x:kpit crew to exit through the pilot cx:mpart.rrent 
<b:>r to too cabin even if the <b:>r becnres janrre::L 

FAA Ccmnent. This reccmrendation is also addressed in ~ations Rer.riew 
Program: Alterrlnent No. 10, Prq;>OSal 10-5 (cq;>y enclosed). The Federal Aviation 
Adninistration has detennined that the benefits of the reccmrended change to 
14 CFR 121.313 would not justify the economic burden that would result arrl has 
withdrawn the proposed rule. 

We consider action completed an Safety Recommendation A-74-103. 

Sincerely, 

~ 
, I • I .ynn HP I ms 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

For Release: 6:30 a.m. December 4, 1974 

Forwa.rded to: 

Honorabl~. ·Alexander P. Butterfield 
Adminisbfil(tor 
Federal Aviation Administration 
Washington, D. C. 20591 

--------------------------~--------------

ISSUED: December 4, 1974 

SAFETY RECOMHENOATION(S) 

A-74-102 thru 103 

. . . On January 16, 1974, a Trans World Airlines, Inc., B-707 
was involved in an accident at Los Angelea, California. the 
National Transportation Safety Board's investigation of the 
accident disclosed an unsafe condition which should be corrected. 

During the crash sequence, the nowewheel collapsed, and the 
pilot compartment door jammed when the floor beneath the door 
became deformed. The crewmembers were unable to use the door to 
the cabin, so they exited through the sliding windows in the cock
pit. After the accident, the flight engineer stated, "I tried to 
kick the door open, and also put my shoulder to the door ••• breath
ing was getting painful. the first officer went out his window, 
and I followed him." Under slightly different circumstances, for 
example, had the fire and smoke spread more rapidly, one or more 
of the cockpit crewmembers could have been killed. 

The supporting structure beneath the floor u~er the pilot 
compartment door was distorted upward when the nosewheel folded 
aft and up. Failure of the nosewheel is not uncommon during 
crash landings or when an aircraft leaves a hard surface. The 
Safety Board is aware of four similar air carrier accidents in 
which the pilot compartment door jammed because the floor became 
deformed. However, none of the crewmembers were killed or ser
iously injured as a result of the jammed doors because they were 
able to exit through the cockpit windows. 

Although the Federal Aviation Regulations require that 
cockpit crewmember• have alternate emergency exits available in 



Houorabie aut~erfield - 2-

the cockpit• the Safety loard is concerned that pilot eot~part~C 
doors may &ecome jammed in an accident since the coCkpit cr~ars 
have essential duties to perform in the cabin during emergency .. ac
uatiobs. If the cockpit crewmembers are unable to enter the cabin• 
the safety of the passengers could be jeopardized. Therefore, wa 
helieve that nery effort should be •de to prevent a jalllled pllot 
cobpart-.Dt door from blocking access to the cabin. 

In Yiew of the above, the Rational Transportation Safety Joar4 
recommends that the Federal Aviation Administration: 

1. Amend 14 era 25.772 to require-that pilot compart..ut 
doors be designed to provide a means fo·r the cockpit 
crew to egress through the doorway to the cabin, even 
if the door becomes jammed. 

I. Amend 14 en. 121.313 to require that, after a 
reasonable date, a means be provided for .the cock• 
pit crew to exit through the pilot compartment 
door to the cabin even if the door becomes jammed. 

UiD, Chairman, McAMMS, THAYER, BURGESS, and HALlY, Memberl, 
concurred in the above recoaaendations. ~ 

By:~-~ed 
atairman 

THESE llla:ltMDDATIOHS WILL BB UI.IASBD TO Till PUBLIC ON THE 
ISSUE DATE SH<Km ABOVE. . t«>, PuBLIC DISSBMINATION OF TIIB CON'J.'!MTS 
OF THIS DOaJMENr SHOULD BE MADE PRIOR TO THAT DlTB. 

,, ' ' 

) 

J 



U.S Deportment 
of Transportation 

Federal Aviation 
Administration 

December 10, 1981 

The Hcnorable Janes B. King 
Chairman, National Transportation 

Safety BoarQ 
800 Irrlependence Avenue, sw. 
Washirgtrn, D.C. 20594 

Dear Mr. Chainnan: 

011tCt' o1 tne AdmllliSttatot ! JU lndPptlnd~r·h.'t .. A-..t.) S VV 
'vV.:t~tllfl~l(.HI D \.. .\,;,~l1 

This is in further response to Nl'SB Safety Recamendations A-79-9 and A-79-10 
issued March 16-, 1979, a.OO supplerrents our letter of November 4, 1980. This 
also responds to }Our letter of March 6, 1981, 'lrtlich stated that these rec:omren
dations are beirg maintained in an "Open-Unacceptable Acticn" status pending 
receipt of the FErleral Aviation Administration 1 s (FAA) final report on 
dissemination of altitude informaticn. 

A-79-9. Revise Air Traffic Ccntrol Handlx:>ok 7110.65, paragraph 1190 to re~re 
controllers to provide recommended altitudes to pilots on airport surveillance 
radar (ASR) approaches without pilot request. Revise the Ainnan 1 s Information 
Manual, Pilot/Controller Glossary, and other operating and training doalm::mts 
that describe ASR approaches to reflect the revised oontroller procedures .. 

A-79-10. Develc:p, with industry, ra;ruirerrents far depicting final approach 
fixes and minimum altitudes for each mile on final approaches en ASR instrunent 
approach procedures. 

FAA Cament. The FAA final report, entitled "A Study To Determine The NeE:rl For 
Altitude Information On Surveillance Approaches," was issued On March 31, 1981, 
and a oopy is enclosed for }Our information. The review group wtlich oonducted 
the stlrly concluded that there was not a prd::>lem and that, in fact, the propose:rl 
changes oould create, rather than resolve, a flight safety problem. Then~fore, 
the FAA concludes that nonadoption of NrSB Safety Recommendations A-79-9 ·~ 
A-79-10 is appropriate and we oonsider action oampleted rn these safety 
reccmrendations. 

1-:tll • It )~Ill f f \ 

Sincerely, 

/'(~ 
J. Lynn Helms 
Administrator 



National Transportation 
Safety Board 

off;ce of 
Cha~rman 

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D. C. 20591 

Dear Hr. Weithoner: 

Wash.ngton. D C 20594 

This is to acknowledge the Federal Aviation Administration's (FAA) 
letter of November 4, 1980, regarding the updated status of the Safety 
Board's Recommendations A-79-9 and A-79-10. These recommendations were 
issued after the Safety Board's investigation into the May 8, 1978, 
National Airlines B-727 crash into Escambia Bay, near Pensacola, Florida, 
and concerned the dissemination of altitude information duri.ng airport 
surveillance radar (ASR) instrument approaches. 

Although the study by the FAA panel concluded otherwise, the Safety 
Board continues to believe that altitude information may have prevented 
this accident; however, we will review the findings of the panel upon 
receipt of the FAA final report. Heanwhile we will continue to hold the 
recommendation in an open-unacceptable action status. c~ 
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~Er _ ·. ~ r:.;;::;~T rx: .TRANSPORTATION 
~:EDfrt~L A'J:rHIQr~ .\OMINISTRATION 

November 4, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THIE ADMINISTRATOR 

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 recommEmdations 
were issued as a result of the May 8, 1978, National Airlines B-72i' 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 Sc>fety Recommendations for mandat,...ry 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 DevelOJPment 
field office at NASA Ames. A determination has been made that an 
insignificantly small number of accidents or incidents occurred du:ring ASR 
approaches as opposed to all other data base reports (9 out of app·roximately 
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, 
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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 of 
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, 



• 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable Langhorne M. Bond 
Admi.ni strator 
Federal Aviation Administration 
Washington, D. C. 20591 

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

ISSUED: March 16, 1979 

SAFETY RECOHMENDATION(S) 
A-79•9 and -10 

. .On May 8, 1978, a.Nat1onal Air11~es 8-727 crashed 1nto tscambia Bay 
while executing an airport surveillance radar (ASR) approach to runway 
25 at Pensacola Regional Airport. The National Transportation Safety 
Board de~ermined that the probable cause of this accident was the flightcrew's 
unprofessionally conducted ~onprecision 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 pr9cedures in FAA's Air Traffic 
Control Handbook 7110.65, paragraph 1194, Final Approach Guidance, 
require controllers to inform f11ghtcr•s 9f aircraft distance from the 
runway, airport, or missed approach point at each mile on final approach. 
Paragraph 1190 requires controllers to provid' recomnended altitudes on 
final approach only if pilots request them, and the National crew did 
not request them. If both.elements of aircraft position and recomnended 
altitude information are provided, routinely and wi~hout request, flightcrews 
can compare their actual altitude for each mile on final with the recommended 
mi.nimum 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 ~Y the controller's distance and recommended altitude ~dvisories. 

The Safety Board .reviewed the Airman's Information Manual (AIM), 
"Basic Fl ·ght In}.ormation ~nd ATC.Procedures," and noted in the discussion 
of Pilot/tontrol 1er Roles and Responsibilities the following: , 

2380·C 
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11 ln order-·to maintain a safe and efficient air traffic-system, it 
is necessary that each party fulfill his responsibilities to the 
fullest. 
11 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 
discussion. 

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 pos'itfon on 
final. 

By mandating controllers to provide altitudes and distance advisories, 
pilots would associate ASR approaches with the more common VOR/DME 
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 Escambfa 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 
that the Federal Aviation Administration: · 

Revise Air Traffic Control Handbook 7110.65, paragraph '1190 to 
require controllers to provide recommended altitudes to pilots on 
airport surveillance radar (ASR) appt·oaches without pilot request. 
Revise the Airman's Information Manual, Pilot/Controller Glossary, 
and other operating and training docvnents that describe ASR approaches 
to reflect the revised controller prtcedures. {Class II - Priority 
Action) (A-79-9) · 
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Develop, with industry, requirements for. dep·icting 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, Chainman, DRIVER, Vice Chainman, McADAMS and HOGUE, Members 
concurred in the above recommendations • 
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US Department 
of Transportation 

Federal Aviation 
Administration 

December 10, 1981 

The Hcnorable Janes B. King 
Chairnan, National Transportation 

Safety Boaid 
800 Independence Avenue, ~
washingtcn, D.c. 20594 

Dear Mr. Chairman: 

Qlf,ce of the Adm~r11strator I''J(J lndependenc.e Ave. S W 
Wa:,h.ngton DC 2•J:,~ ~ 

This is in further response to Nl'SB Safety Recamendations A-78-57 and A-78-58 
issued August 22, 1978, a.rrl supplenents our letter of October 12, 1980. This 
also responds to your letter of January 29, 1980. 

A-78-57. Aireoo 14 em 31.59 to ra:JUire that baskets, gondolas, or other 
enclosures for occupants of nanned free talloons be designed to prevent lo~ 
extrerni ties fran protruding fran the provided enclosure when enclosure is 
subjected to the test oond.itions rutlined in 14 CFR 31.27 (c). 

FAA cament. The Federal Aviation Administraticn (FAA) has further reviewed 
the Board 1 s recamendation to emend FAR 31. 59 to evaluate the response of the 
balloon occupants when the balloon enclosure is subjected to the test condi
tions ~ified in FAR 31.27(c). we believe the Board has rrdsunderstood the 
ra:JUirenents of FAR 31. 27 <c). These are ultilrate strength ra:JUirements for a 
talloon enclosure drowed at angles up to 30 degrees. During these tests, the 
structural strength and deforrration of the balloon are evaluate:}, am, as in 
carparable strength tests in other parts of the FAR, the respmse of the air
craft occupants is not evaluated during these tests. 'Ib devise test criteria, 
short of using a human test article for the hazardous test identified in 
FAR 31.27(c), ~ld be extrer~ely diffirult, if not inpossible. An anthropo
morphic dummy would not yield proper results as it has no ability to stabilize 
itself by ham and foot placement as a person ~ld do in an actual high rate 
of descent accident. 

The FAA oou1d not assure that a balloon tested to FAR 31.27<c>, as suggested by 
the Board, "--..ld still not result in the same occupant injury shruld there be 
another accident of the severity discussed in the Board 1 s recamendation. Not 
being able to nake this assurance, the FAA cannot justify the rule change 
rec:x::mtended by the Board. 

We plan oo further action to inpler~ent this recx:mrendation • 

. . ' 
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A-7S-5S. Expedite the adoption of the 14 CFR 31 rule changes contained in 
NPRM 75-31 specifically in regard to the requirements for a Manual of 
Instructions for Continued Airworthiness which is proposed in Ap~Endix A of 
these rule changes. 

FAA Cament. A final rule (Ai..rtNorthiness Review Program; Arrendrrent SA; 
Aircraft, Engine, arrl Propeller Airworthiness, arrl Procedural Am:~rrlnents) 
has been issued arrending FAR 31. Sl as p;~blished in the Federal Re9ister 
( 45 FR 60180 , October 14, 19 SO > • A cq;>y of Anerrlnent SA is enclosed. 

We consider action an this reoammendation completed. 

Enclosure 

Sincerely, 

-'J!'~-
J. Lynn Helms 
Administrator 



Ot11ce of 
Chaurnan 

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

Dear Mr. Bond: 

National Transportation 
· Safety Board 

Wash•ngton.D C. 20594 

January 29, 1980 

Thank you for your recent response of January 4, 1980, regarding 
the reconsideration of recommendations A-78-56 and A-78-57, which were 
issued as the result of a Semco Model T hot air balloon accident near 
Mosquero, New Mexico, on November 6, 1977. 

The National Transportation Safety Board was pleased to learn of 
the General Aviation Airworthiness Alert (AC 43-16) issued by the 
Federal Aviation Administration (FAA) in August 1979, after reconsid
ering recommendation A-78-56, which called for an Airworthiness 
Directive (AD) requiring a means of securing the canvas siding to the 
gondola floor. Since your reply also stated that the recommended AD was 
being issued, we have classified A-78-56 as "Open--Acceptable Action" 
until the AD becomes effective. 

Safety recommendation A-78-57 called for regulatory changes to 14 
CFR 31 which would require that occupant enclosures for manned free 
balloons be designed to prevent protrusion of lower extremities under 
test conditions of 14 CFR 31.27(c). Your recent decision to include 
this recommendation as part of the FAA's current review of 14 CFR 31 has 
caused us to classify your reply to this recommendation "Open--Ac.cept
able Action." The recommendation will remain open until the results of 
the regulatory review can be evaluated by our staff. 

Sincerely yours, 

Rt::r-... ·'· ''··r ... 

I > . '. 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

- l '> 

Honorable James B. King 

WASHINGTON, D.C. 20591 

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

Dear Mr. Chainman: 

OFFICE 0' 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-78-56 through 58. 

A-78-56. Issue an Airworthiness Directive to require means for securing 
the canvas dodger to the deck or require other means for el-iminating 
the existing gap between the dodger and the deck on Semco Model T and 
Challenger AX-7 balloons. 

Comment. Semco balloons have been operating since 1965. To our knowl
edge thes~ two are the only accidents in which occupants were injured 
due to sliding off the gondola floor. In view of this service record, 
we do not believe that issuance of an airworthiness directive is 
justified at this time. 

A-78-57. Amend 14 CFR 31.59 to require that baskets, gondolas, or 
other enclosures for occupants of manned free balloons be designed to 
prevent lower extremities from protruding from the provided enclosure 
when the enclosure is subjected to the test conditions out"l ined in 
14 CFR 31.27(c). 

Comment. Federal Aviation Regulations Section 31.27{c) requires that 
a drop test of the basket, trapeze, etc., be conducted at various 
angles to the surface, with the stipulation that no structural failure 
or distortion be allowed which could cause serious injury to the 
occupants. Service experience does not indicate that a change in 
regulations with regard to injuries to extremities is justified. We 
believe that the rule is satisfactory. 

A-78-58. Expedite the adoption of the 14 CFR 31 rule changes contained 
in NPRM 75-31, specifically, in regard to the requirements for a Manual 

I ' I ' .. 

.. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

January 4, 1980 

Honorable James B. King 

WASHINGTON, D.C. 20591 

OFFICE OF Chairman, National Transportation Safety Board 
800 Indeperrlence Avenue, S.H. THE AOMINISTRATOR 

Washin~ton, D.C. 20594 

Dear Mr. Chai~an: 

This is. in response to your letter of February 22 which requests 
reconsideration of the Federal Aviation Adminstration ;;.osition with 
respect to NI'SB Safety Recornner.dations A-78-56 and 57. 

A-78-56. Issue an Ain10rthiness Directive to require means for 
securing the canvas dodger to the deck or require other means for 
eliminating the existing gap between the cb:3ger and the deck on t.'Je 
Semco Model T and Challenger lV'.-7 balloons. 

Comment. we have issued a General Aviation Airwort.'Jiness Alert 
(AC 43-16) which was published in the August 1979 issue 
(copy enclosed). Also, the certification responsibility for t.'Je 
Semco Model T, 'IC-4A, and Challenger 'AX-7 balloons has been 
recently transferred to the FAA Eastern Region. They are issui~g 
an Airworthiness Directive requiring a modification to eliminate 
the existing gap bet.....een the canvas siding and the deck on t!1ese 
balloon models. 

A-78-57. Amend 14 Q'R 31.59 to require that baskets, gondolas, or 
other enclosures for occupants of manned free balloons be designee. 
to prevent lower extremities from protruding from the provided 
enclosure when the enclosure is subjected to the ·test conditions 
outlined in 14 CFR 31.27(c). 

Carrnent. The test required 'r:!y CFR 31.27(c) is a strength test and 
does rot take hUP1an factors into account. We are currently 
reviewing 14 CFR 31 and will include this reconmendation as part of 
that review. 

ely, 

~~??~ 
Langoorne Bond 
Acll¥nistrator 

Enclosure 

I,; ,,. 
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of Instruction~ for Continued Airworthiness which is proposed in 
Appendix A of these rule changes. 

Comment. Final action on NPRM 75-31 is expected by the end of February 
1979. 

Sincerely, 

~-~~t.~7S 
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National Transportation 
Safety Board 

Wdshmgton. 0 C ?059·1 

Office of the 
Chairman 

february 22,.1979 

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

Dear Mr. Bond: 

This letter is in response to your correspondence dated October 12, 
1978, on the matter of Safety Recommendations A-78-56 through 58. These 
safety recommendations were issued by the National Transportation Safety 
Board on August 22, 1978, as a result of a hot air balloon accident 
near Mosquero, New Mexico, on November 6, 1977. 

The Safety Board is pleased to learn that Notice of Proposed Rule 
Making (NPRM) 75-31 will be issued in February of this year. We will 
place Recommendation A-78•58 in an "Open - Acceptable Action" status. 
With regard to Safety Recommendations A-78-56 and 57, the Federal 
Aviation Administration (FAA) rejected these recommendations. Accord
ingly, the Board has put these recommendations in an "Open - Unaccept
able Action" category and we will discuss these two recommendations 
in our next Quarterly Safety Recommendation meeting with the FAA. 

The Board made Recommendations A-78-56 and 57 because it discovered 
a significant unsafe design feature in the Semco Model T hot air balloon. 
Safety Recommendation A-78-56 calls for the issuance of an Airworthiness 
Directive (AD) to require means for securing the canvas dodger to the 
deck or other means for eliminating the existing gap between the dodger 
and the deck of Semco Model T and Challenger AX-7 balloons. The pres
ent design of the canvas dodger presents a proven hazard and evidence 
exists that owners have improperly reinstalled the dodger after removal 
because there are no maintenance instructions on its proper installa
tion. 

Since a simple and practical alteration to 
condition was submitted to and approved by your 
Office, the Safety Board is of the opinion that 
tositive directive is the simplest solution and 
er~m safety measure until NPRM 75-31 becomes a 

L • . 

correct this hazardous 
Southwest Regional 
an AD or ~ suitable 
will s-e'rve as an in·
rule. 
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Safety Recommendation A-78-57 seeks amendment of 14 CFR 31.59 
to require baskets, gondolas, or other enclosures for occupants of 
manned free balloons to be designed to prevent lower extremities 
from protruding from the provided enclosure when the enclosure is 
subjected to the test conditions outlined in 14 CFR 31.27(c). The 
intent of this safety recommendation is to enhance the safety of 
gondola enclosures by ensuring the containment of occupants and by 
preventing more serious injuries than have been experienced to date. 
The FAA appears to have misinterpreted this recommendation in that 
the structural test required by 14 CFR 31.27(c), while maintaining 
integrity of the enclosure, quite clearly does not adequately insure 
containment of the occupant, as evidenced by the two cases cited in 
the preamble to our recommendations. 

The Board considers Safety Recommendations A-78-56 and 57 
feasible and cost effective solutions to the potentially hazardous 
features of the Semco Model T and Challenger AX-7 balloon gondolas 
and it believes that the FAA should eliminate similar design features 
in the future through regulatory change. 

As stated in the Board's safety recommendation letter of 
August 22, 1978, records indicate that over a 4-year period there 
have been 11 balloon landing accidents, not including the Mosquero, 
New Mexico accident. These accidents resulted in 1 fatality and 
17 injuries. Of the 12 balloons involved in these accidents, 5 
were manufactured by Semco. This indicates that Semco balloons 
were involved in 41.7 percent of all balloon landing accidents in 
the past 4 years. This is a significant involvement by one manu
facturer. The Safety Board believes that a major improvement to 
balloon safety can be achieved by the implementation of Safety 
Recommendations A-78-56 and 57 and that these recommendations de
serve further consideration. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: August 22, 1978 

SAFETY RECOMMENDATION(S) 

A-78-56 through 58 

On November 6, 1977, a Semco Model T hot air balloon was involved in 
an accident near Mosquero, f4ew Mexico. The National Transportation Safety 
Board's investigation of the accident disclosed an unsafe design charac
teristic associated with the gondola which should be corrected. 

After a routine flight, the balloon made a normal landing approach. 
The landing was made in a southwesterly surface wind of 5 to 15 knots. 
When the balloon bounced during the landing, the gondola was turned on its 
side and was dragged 30 feet by the wind. When the gondola turned over, the 
pilot's right foot slipped off the gondGla deck and was trapped between 
the edge of the deck and the ground. As a result, the pilot's ankle was 
fractured. 

A similar accident occurred on. January 24, 1976, near Death Valley, 
California, involving another Semco balloon, the Challenger AX-7. This 
accident resulted from an encounter with high winds and turbulence just 
before landing. When the pilot executed an emergency rip landing in rough 
terrain, the gondola turned on its side imMediately after hitting the 
ground. The pilot's legs slipped off the deck and became trapped between 
the deck and the ground. The high winds dragged the gondola for 300 yards. 
The pilot suffered multiple compound fractures of both legs. 

The gondolas on the Semco Model T and the AX-7 balloons are similar 
in design and construction. They have·a plywood deck with tubular 
aluminum corner posts, rails, and diagonal supports. The gondola is 
enclosed by a one-piece canvas "dodger" which surrounds the structure. 
The dodger, when properly installed, is woven between the diagonal supports 
and the corner posts and the ends laced together securely. However, 
the dodger extends only to within 2 to 4 inches of the deck; this space 
between the dodger and the gondola deck allows the feet of occupants to 
slip through and become trapped.· Furthermore, the condition of the canvas 
dodgers is affected by usage, age, and exposure to adverse weather 
conditions which can cause the canvas to stretch and work loose, thereby 
increasing the accident potential of this installation. 

·.JJ ,. 

·- j' 

.,- ; 2424 
.· () /' 
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Evidence indicates that the canvas dodger in the Semco Model T 
accident in Mosquero, New Mexico, was improperly installed on the 
gondola frame. The pilot, who also owned the balloon, had removed 
the dodger for c 1 ean i ng and had rep 1 aced -it 1 mproper 1 y. The Safety 
Board's review of the maintenance manual for this balloon disclosed 
that it did not contain instructions on the proper installation or 
the maintenance of the dodger. 

The applicable standards governing balloons are contained in 
14 CFR 31. Although these standards relate t() the airworthiness of 
balloons, little is required in the way of maintenance information. 

. ' .. ~ 

In fact, a manufacturer's maintenance manual is not required by this 
Part. The Safety Board is aware o.f the proposed changes to 14 CFR 31 
which are contained in Notice of Proposed Rule Making (NPRM) 75-31, 
Notice No. 8, issued on July 11, 1975. This NPRM proposes to require 
manufacturers to provide the necessary service. maintenance, and repair 
information for manned free balloons. Even though these maintenance 
infonnat-ion requirements -might have provided sufficient infonnation for 
the Mode 1 T owner to ins ta 11 the canvas dodger correctly, had they been 
adopted expeditiously by FAA, this design still most probably would have 
provided a potential hazard to the pilot. 

·The Safety Board has learned of corrective .measures taken by one 
· Semco Model T owner to eliminate the hazardous gap in the gondola by 
lashing a. nylon dodger to the deck proper. ·This simple alteration was 
submitted to and approved by the FAA's Southwest Regional Office on a 
Major Repair and Alteration Form 337. The Soard understands also that 
thi_s Regional Office has been in contact with Semco Balloon, Inc., 
concerning their gondola design. 

·- · Ballooning is a r~pidly growing sport in the United States. There 
were_ ()_nl.y ~58 c_~r~tft~ate~--~Qt __ ijr_ballo.o.n.s... _in 1973; _as .. of December 1976, .. 

, . - the.re were 824 certificated balloons -- more than a five-fold increase. 
-The. Boa_r~~-~ -~c;~i~ent date indicate that io the_ gas_t 4. ,vears, 11 balloOA 
acc1dents fiave resulted in 1 fatality-and 17 injuries.· -

- In -view of the above, the National Transportation Safety Board 
recommends that the Federal. Aviation Administration: 

Issue an Airworthiness Directive to require means for securing 
the canvas dodger to the deck or· require other means for 
eHminating the existing· gap between the ·dodger and the deck 
on Semco Model T and Challenger AX-7 balloons. (Class II -
Priority Action) (A-78-56). 

f 
' 

.. 
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Amend 14 CFR 31.59 to require that baskets, gondolas, or other 
enclosures for occupants of manned free balloons be designed to 
prevent lower extremities from protruding from the provided 
enclosure when the enclosure is subjected to the test conditions 
outlined in 14 CFR 31.27(c). (Class II - Priority Action} 
(A-78-57). 

Expedite the adoption of the 14 CFR 31 rule changes contained 
in t~PRM 75-31, specifically .in regard to the requirements for a 
Manual of Instructions for Continued Airworthiness which is 
proposed in Appendix A of these rule changes. (Class II -
Priority Action)(A-78-58). 

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

King 

.. 
- I j .. •' 



US. Department 
of Transportation 

Federal Aviation 
Administration 

December 10, 1981 

The Hooorable' Janes B. King 
Chai:rnan, National Transportation 

safety Board 
800 Independence Avenue, SW. 
Washingtoo, D.C. 20594 

Dear Mr. Chainnan: 

Otllce ot the Adnllnrstrdtor t·IJU llldt>penoencp Avt• S W 
Wd:,twl~f(HI D L' ~\!~,-~, 

This is in further response to Nl'SB Safety Reca111endation A-73-66 issued 
September 6, 1973, and sqpplements our letter of Sept~ 19, 1973. 

A-73-66. Issue an ~iate Ai.rtNorthiness Directive prohibiting the use of: 
all flight attendant seats in F-27 and FH-227 aircraft until these statioru; 
are nodified to cxxrply with the applicable regulations. 

FAA Ccmrent. A final rule (Airworthiness Review Program ArrerXbtent No. 8 > 

has been issued anending §25. 785 of the Federal Aviation Regulations. A 
copy of this doa.unent is enclosed • The p.1rpose of the rule is to provide 
inproved flight attendant protection while seated. As a result of 
Arrlerrlments 121-155 (45 FR 7750) and 121-170 as published in the Federal 
Register < 46 FR 15480, March 5, 1981), all flight attendant seats nust oarply 
with .inproved staOOards by March 6, 1982 (cq;>ies enclosed). A draft Advisory 
Circular on the application of FAR 25. 785 and 121. 311 was p.1blished in the 
Federal Register on August 10 and 24 (46 FR 40527 and 42681) for public 
ccmrent < oopy enclosed) . 

The Federal Aviation Administration considers action oo this recommendation 
conpleted. 

Enclosures 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 
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Honorable John H. Reed 
Chai rrnan, National Transportation Safety Board 
Departrent of Transportation 
Washington, D.C. 20591 

Dear John: ~~ 1 > , 
'lv 

This replies to your Safety Recomrendation A-73-66 requestin9 the 
use of all flid1t attendant seats in F-27 and FH-227 aircraft be 
prohibited until modifications are accomplished. 

There are many different seat designs, locations and positions 
of the fifptlt attendant fn this series of airplanes. In many 
airline configurations, the attendant occupies a specific passenger 
seat designated exclusively for the attendant. This seat doE!S not 
reser:ble the seats you rrentioned on Moha\>tk and Ozark Airlines• 
airplanes. Due to these differences, we have assessed these seats 
on an individual basis. Our AD 72-7-12 dealt with the ~tohawk Airlines 
installation which, at the tine of issuance, was the only seat considered 

( hazardous due to its particular location. 

With respect to prohibiting further use of the seat installed on 
Ozark's Fli-2278 airplanes, action along these lines began a month 
prior to the accident in St. louis, Missouri. We were advised on 
August 20 that Ozark 1s initiating action to relocate the f1·i9ht attend
ant to· a forward facing type seat 1 n the rear of the cabin. The 
new location and seat configuration will be subject to FAA evaluation 
for compliance with all requirements. As an interim action, a notice 
was issued by Ozark, effective August 27, to require flight attendants 
to occupy the rearrrost passenger scat, on the left side, at the aisle, 
until final seat relocation modifications are accon~lished. 

We believe the p-resent Ozark interim scat location and final seat 
location, both of which arc presently used by other airlines for 
1 ocati ng their attendants, wi 11 rreet the objective of .vour recom
mendation as it applies to the Ozark configuration. This type of 
passenger-cargo conbination docs not exist arnng other dorrestic air 
carrier operators of the F-27 and FH-227 airplanes. 

Sincerelv. 
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UNITED STATES OF AMERICA 

... •. 

... 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: September 6, 1973 

Adopted by the NATIONAL TRANSPORTATION SAFETY BOARD 
at its office in Washington, D. C. 
on the 22nd day of August 1973 

-----------~------------------------
FORWARDED TO: ) 

Honorable Al.exander P. Butterfield ) 
Administrator ) 
Federal Aviation Administration ) 
Washington, D~ c. 20591 ) 

) 

------------------------------------
SAFETY RECOHHENDATI ON A-73-66 

After the Mohawk Airlines FH-227B accident at Albany, New York, on 
March 3, 1972, the Federal Aviation Administration issued an Airworthiness 
Directive prohibiting\he further use of the aft-facing stewardess' crew 
seat mounted against the l.avatory wal.l in all F-27 and FH-227 aircraft. 
This prohibition was to continue in effect until the seat was modified to 
comply vi th the provisions of sec.tion 4b .358 of the Civil Aeronautics 
Manual (CAM) • 

The prohibition against use of the.flight attendant seat was made 
because the proximity of the' occupant's head to the entry door actuating 
mechanism did not conf'orm to the provisions of CAM 4b .358(b). This pro
vision states that passengers and crew shall be afforded protection frorn 
head injuries by one of the fol.lowing means: 

1. Safety belt and shoulder harness • 

2. Safety belt and elimination of all injurious objects 
within striking radius of the head. 

3. Safety belt and a cushioned rest which will support 
arms, shoulders, head, and spine. 

Additionally, the proximity and orientation of the carry-on luggage 
rack directly opposite this flight attendant seat was cited in the 
Airworthiness Directive. 

' ' ' . , .. : I ... (1165) 



~ Honorable Alexander P. Butterfield (2) 

During our investigation of the recent accident involving an Ozark 
~r Lines FH-227 at St. Louis, Missouri, our investigators· examined the 

flight attendant crew seat attached to the aft galley structure ne:x:t to 
the cargo loading door. 

Because of the many similarities with respect to the impact parameters 
of this and the previously mentioned "Mohawk" accident, they assessed the 
hazard potential o.f this seat as compared to the previous seat installation 
which had been restricted. In our view, the Ozark installation does not 
conform to the provisions of CAM 4b.358 in that the occupant's head is 18 
inches from the actuating mechanism and upper track of the cargo dc,or. 
Moreover, there is no protective padding provided at this location. The 
flight attendant station is not equipped with a.shoulder harness. There 
are no cushioned supports for the shoulders or head which might prevent 
lateral movement. 

Also, the seat location is directly opposite the passage to the cargo 
compartment. Although this passageway is blocked by cargo netting, the 
openings in the netting are large enough (8 inches by 8 inches) to allow 
smaller cargo parcels to pass through. Add.i tionally, the top of this 
netting is located approximately 8 to ll inches from the ceiling, allowing 
passage ~f articles in turbulence or emergency conditions. 

· Finally, the design of this flight attendant sea'~{ is such that, in our 
view, it does not meet the requirements of CAM 4b.362(g) and CAM 4b.362-6(a). 

e seat pan folds . downward against the bulkhead in tlle stowed position • 
• en in use, the seat is supported by an over-center retraction mechanism 

and a bar, which is attached to the side of the seat pan with a keyhole 
arrangement. In this position, the seat reduces the passageway width of 
the cargo door exit to l2 inches • The semipe::-ma.nent support of this. flight 
attendant seat, therefore, is not in conformance with FAA policy as it 
applies to CAlvi 4b.362(g), since it is not. springloaded for automatic re
traction when the seat is vacated to allow a 20-inch passageway leading to 
this exit. 

In view of the above, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Issue an immediate Airworthiness Directive prohibiting 
the use of all flight attendant seats in F-27 and 

FH-227 aircraft until these stations are modified 
to comply with the applicable regulations. 

McAdams, Thayer, and Haley, Members, concurred in the above 
recommendations. Reed, Chairman, and·Burgess, Member, were absent, 
not voting. 

!Jffi~ !i(. ~/ acZ-}-
By: John H. Reed 

Ghnl nnr.m 

. ' ' 
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U.S Department 
of Transportation 

Federal Aviation 
Administration 

December 10, 1981 

The Hooorable Janes B. King 
Chairman, Nat;i.onal Transportatioo 

Safety Board 
800 Independence Avenue, &W. 
Washingtoo, D.C. 20594 

Dear Mr. Cl:airma.n : 

I'UO lndeppndence Avf' S W 
Wasr11ngton D L ~'lhq 1 

This letter provides an updated status of Federal Aviation Mni.nistration (FAA) 
actions regarding NI'SB Safety Recormendatian A-76-64 issued April 1, 1976. 

A-76-64. Arrend 14 CFR 33. 77 to increase the naxinum nlll'l'ber of birds in the 
various size categories required to be ingested into turbine engines with large 
inlets. 'lbese increased llUiri:Jers and sizes should be oonsistent with the birds 
ingested during service experience of these engines. 

FAA Cament. The FAA is in the process of oollecting standardized data to allow 
proper analysis of bird ingestion into large high bypass ratio turl:x:>fan engines. 
Cootracts have been awarded to the General Electric Coopany, Pratt & 'Whitney 
Aircraft Group, and Rolls-Royce, Inoorporated, to obtain infornation required to 
evaluate this NI'SB recanrrendation. Each cxrrpany has identified an engineering 
team to investigate significant bird ingestion incidents. When an incident. 
occurs , the team will be dispatched to the scene to obtain information oo kinds 
of birds, rnnnber of birds, thrust loss, degree of engine and airplane darnagre, 
etc. 

Ecch cx:xrpany will oonduct its own engine investigations over a period ~ich nay 
be extended to tw:> years in an attenpt to gather sufficient data for a 
statistically valid sanple. A final report will be prepared and a oopy will be 
forwarded to the Board. The FAA will take apprq;>riate regulatory action if 
neaningful data are obtained ~ich justify the arrendnent of existing standards. 

Sincerely, 

...-K~ 
J. Lynn Helms 
Administrator 

.. 
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Office of 
Chairman 

National Transportation 
Safety Board 

Washington, D C 20594 
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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, 

I •, 
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DEPARTMENT OF TRANSPORTATION 
F(DEPA!.. AVIATION ADMINISTRATION 

October 30, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE. ADMINISTRATOR 

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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The 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. 



Office of 
Cha~rman 

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

Dear Mr. Bond: 

National Transportation 
F•fetv Board 
Washtngton.D C. 20594 

Please refer to National Transportation Safety Board Safety 
RecOliDDendation A-76-64 issued April 1, 1976. This is one of six recom.
mendations that stemmed 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: 

"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. 
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F.::co:-_-r.cn::.'ntio!'l !~o. 'i· Until t!~e Cf6 en,:;l~e 1~ :-.o~iric~, r\:."t;iu1re that. 
e. bird patrol :s-.Jeep rur~:..-ay:; at all airport:: w;:ich hew~ rcco:::nl::t.eu bird 
prot.ler.:s and az'C s~~rv~~ by CF6-p.cwet·e~ eircraft. Tnt! s;,·:ep .shoul~ be 
::2~e bcfcre a run'..iay i~ put 1r.to op~ration for Cr6-po~-1ered aircra!t an:i 
e.t. ~1Jfficie01t in~r·.-als th~red'ter to as:;urc thnt a bird )',3-::·ard ooes not 
exi!Jt. 

Co~"::Gnt. The FAA has a cur..-~nt, cn-;:_oin3 proc·r2o to 1tle;:')tify those 
~1rport5 t;av1n~ bird p!·oblc:-..!; and t.o .:!~~k tr.~ mo.:: t vieble '!!lt.ans or 
ret!ucir..; or ell!-:inRtins 2t;y ~seoc1at(·d hazc.r<!s. A :;"~c1al a~(;r.cy task 
force was- £~t.ablish.::d l~rch 12 to pur~u.e t1'!13 v.roo-·a:!!. A st::r!cs of 
~e~ t1n,£s are plar.r.el! 'With. a irJ:,•ort O)'t.rc:. to:-.::, lhe J.ir Trc:.r.sport /.s::;ocia t1on, 
the Airport Op~ra torD Council Ir.t~rm t1onal, aml the Rirlin~·~ to revl.:!W 
bird proble~s oxpcrienccd in tbe p.a:;t und to solicit reco:~..":lt:!ndat1o:as for 
future c::ctio:".os. Th~ FAA will C,;:tu-.:.~ir.e \.;!;1ch tcch!".ic;ues appear to be the 
L"'Ost effective and feasible ar:d will ~c-vclo~ a fJ'ltiO:lC~l plan of i!i:pl~::-.~n-
tatio'!'l. · .. 
Reco:::£"er.l!at1on t-:o. :;. Advise c.ll c.>p~ratons, COl':'.~stlc and roreion, ot 
CF5 en,0.nes or the catastro~'hic conscc;uence.s or forc1f71 objE~ct dae.ac;e and 
ths need fer appropriate caution to avoid sucb rla_~£0. 

C.or:::·~ent. ~e will ac!vl~a all op~r<:!to:-.s or CF6 6nz::ines :.:lthln seven days 
of this re~~n6nt1on. 

?t:::::O!'l~en~et1on ~o. 6. J.n~nd 14 CFi< 33.77 to incre:c.~c t!tc ~;o~~mu:t nu."l.!ber 
of t>ir<ls in tt1e va1·io~s size cL!te,?.orie.::. require\.! to be ln~e::1ted into 
turbine sr.tlr.e!l with lar:,;ciinle-ts. T!i~Se incr€asc.J nu.-..!~~r!J em~ .o1zt=!:i 
sto;.&ld be coosi.st.;nt. with t~!C ~!r·l.i~ i!"l.,_:;c·sled du:-in~ :!.;rvlcc ~x?er1i!nce 
or th~~e e~~i~e~. 

Ccr..:~::'!nt. C.c.!":sistcrlt with your ruco~::wnctat1on, thti ,'\c:ency 1:s in the procc::o:: 
of scheculi~t: a re;;:ulatory rt:v1ew 1.lith ~11 1ntcrasteJ pc.rt1e:s to identify 
6:-c-:.s t:eer.!1n~ po~.s1ble r-=visicn 1n FA;: 33. Spe.cial alt~.-:thm to Fa\F. 33.·17 
._.ill be e1 ven. 
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DEPARTMENT OF TRANSPORTATION 
·fEDEn.:,L AVIATION ADMINISTRATION 
~~-----------------------~~------------------------------------·------. . ~ 

WASHINGTON, D.C. 20591 

APR 2 1976 
OFfiCE Of 

1fHE ADMINIStRATOR 

Honorable Webster B. Todd, Jr. 
Chairman, National Transportation Safety Board 
800 Independence Avenue, S. W. 
\o!ashingtbn, 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 engi.ne. 

v1e have reviewed these recommendations and offer the following comments ... 
You ~lill note that some of the actions reflected will require further 
development olVour part and we will keep you apprised. 

Recommendation No. 1. Require immediate retest of the General Elec;tric 
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 failUJ~e 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 neces:sary 
to comply with the bird ingestion criteria of AC 33-lA be incorporated 
into all new-1ly manufactured CF6 engines. 

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

F.eco~~endation No. 3. Require that any engine modifications necessary 
to comply w-1i th the bird in~estion criteria of AC 33-lA be incorporated 
into all CF6 engines in service. 

Comment. \o!e will give careful attention to the inservice engines and, 
based on the program now in process, will develop appropriate corrective 
!'"t:!asures. 
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'·o~Q 
Office of 
Chairman 

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

Dear Dr. McLucas: 

N•tiOIUII Tnlnsporbltlon 
Safety8o.rd 
Washington, 0 C. 20594· 

Alln ? R 1~7R 

This will acknowledge receipt of your letter of July 26, 1976, 
in which you indicated that the Federal Aviation Administration 
concurs with General Electric Company's contention that: the controlled 
unbalance tests of the CF6-6 and CF6-50 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-lA 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. 

S ncerely yours, 

ebster f!Pf--
Chairman 

' 
(' I, r,_ '-' '- I : • 
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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., 

I' 

f •. ... ' 



DEPARTMENT OF TRANSPORTATION 
FEDERAL .AVIATION ADMINISTRATION 

JUL 2 6 1976 

WASHINGTON, D.C. 20591 

OffiCE OF 
THE ADMINISTRATOR 

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-10 on 
November 12, 1975. 

The failure was achieved on a CF6-50 engine at the Peebles test 
facility in 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 controUed 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 h:ighly 
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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Dr:PARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

April 26, 1976 

WASHINGTON, D.C. 20591 

Honorable Webster B. Todd, Jr. OFFICE OF 

Chairman, National Transportation Safety Board 
800 Independence Avenue, s. W. 

THE AllMINISTRATOR 

Hashington, D. c. 20594 

Dear Mr. Chairman: 

This is t,o 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 al~minum 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 c., 
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 c1f 
this GENOT is enclosed. 

We will keep you informed of further developments. 

Sincerely, 

Acting Administrator 
. I 

( 

Enclosure 
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Office of 
Olairman 

washington, 0 C. 20594 

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 asse~nbly 
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-
1A dated 6/19/68, and to then demonstrate stabilized 
operation at a minimum level of 75 percent thrust. 

Your expeditious reply would be appreciated. 

, IJiJ. .' ~· "" tt'"'. 

sjncerely 1 

L Av:Jt/J~.f;t/ ~ 
Webster B. Todd, J . 
Chairman 

( ,_ 
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Until bird ingestion tests have been completed and modifications, 
if T1eeded, of the engine undertaken, it is the further view of the 
Safety Board that Recorr:!!l2ndation No. 4 proposing the establishment of 
bird patrols to sweep runways used by CF6-powered aircraft at airports 
taving a known bird problem, is the immediate action needed to deal 
with this particular aviation hazard. · 

Please keep me informed of the specific progress that is be:ing 
rr:ao e. 

Sincerely yours, 

A:,, ~~ ; ' , . ': r 
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Office of 
Chairman 

Honorable John L. McLucas 
Administrator 
Federal Aviation Administratior: 
Washington, D. c. 20591 

Dear Dr. McLucas: 

r-J~ticn.al Tvc:n~purtw~ion 
Safe tv r;l()e)rd 

Washinglon, DC :?0594 

April 9, 19:16 

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 Genera] Electric 
Company's model CF6 engine. 

We have had an opportunity to cousider the views set. forth 
in your reply to each recommendation and we make the follO\·dng 
col!l!llents. 

In Rcco~endation 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-lA and, based on the results of this J•etesting, 
Recommendations 2 and 3 propose that the FAA require engine modi
fications to comply with the AC 33-lA criteria in all newly manu
factured CF6 engines as well as those now in service. 

The Board is in general agreement with the long-te:rm actions 
you have contemplated with regard to the airworthiness and safe 
operation of the CF6 engine. We are also aware of the testing 
being conducted 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 shc>uld be con
ducted in accordance with AC 33-lA 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 ""e have every confidenee that the 
responsible steps taken by General Electric, u..r1der you·r supervision, 
"~>'ill lead to the appropriate corrective measures, it remains the 
view of the JfrSB that the final assessment o:f bird ingestion toler
ance of the CF6 should be demonstrated in accordance with the 
standards o:f AC 33-lA to assure that secondary damage to the core 
engine can be evaluated under controlled test conditic,ns. 

I • • 
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On ~1arch .11 i 1976p the Nat1onal Transportat1on ~fety Board completed · 
its public hearing into. the Overseas trational AiNays; Inc.;, ·accident of ·. :-:~· 
November .. 12, 1975. · During that accident, the crew of a· McDonnell". Doual as : .. : ·:.= 
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. . · .. :. . · ~-' .... ::.· .. . :- ::~r~:.::,z~·. ::·· .. · .·:)." ·~:~" 

. . . . ... ~~\:-.~{·· ~.: .. ·.:- .·,:.::; ... ~.~.·~~.~~·i.~:·,r:·· :>:·.·..;: :?~:-~ 
Based on the Safety Board's evaluation of the testimony given by 

\'litnesses 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 
t-'.anufacturing Staff, the General Electric Co., and r·1cDonne11 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 th~ CF6 engine is being operated worldwide, not 

-only .on DC-10 .aircraft, but also on the A-300 and sQme 747 aircraft, in_ 
. an en-v_ironment that ma}t .at any tinte initiate. conditions leading to .. --~ 

anotner catastroph1c engine •failure. 

On f4arch 25, 1975, in its Safety· necommendation A-75-24, the Safety 
Board e~pressed concern regarding the adequacy of the bird ingestion 
certification criteria for large turbofan engines. In that recommendation, 

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-lA, 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 \·lere 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 potenti_als of future large 
. turbofan engines. .. 

. . .· ' ...... · ... . 
In view of the above, the National Transportation Safety Board 

recommends that the FAA: 

1. Require imw.ediate retest of the General Electric CF6 
engine to demonstrate its compliance \.,ith the complete 
bird ingestion criteria of AC 33-lA. (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 en[ines in service. (Class 11--Priority 
Followup.) · ·· - - - · -· · ·· - · 

v 4. Until the CF6 engine is modified, require that a bird 
patrol s~~o runways at all airports which have recognized 
bird problems and are served by CF6-powered aircraft. 
The S\·1eep 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 1--Urgent Follo\'tup.) 

.• ·: 
\".• 

-··~ .. 
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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 ~uch 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-Term Followup.} 

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

. . . . '~ .. :~ . ... 
: ... . : . : :. ~ 

··:JJt1tf--· .··· ... ~: .. ·~· ·-· .. ,_..,-A .I • . . .. . )o. . , : .•" 

' . . . . ~ . ·. . .... 
Webster B. Todd, • · :~. < ; .. · · ~·· .· ~·· · 
Chairman · · · . · "- ,: .. 

.,-
By: 

,. .. . . . :. . .. : -:_·~ r. .·. . ·.:. -.. · 
. ·.· 

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE ·ISSUE 
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS 
DOCUr~ENT SHOULD BE MADE PRIOR TO THAT DATE. 
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US Department 
of Transportation 

Federal Aviation 
Administration 

December 10, 1981 

'!be Honorable James B. King 
Chairman, National TransJ::X>rtation 

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

Dear Mr. Cllairman: 

I"JO lnaepenaencte Ave S W 
Washmgton [) C 2l'~:l' 

'Ibis is in further response to NTSB safety leoomnendations A-77-43 and A-77-44 
issued June 20, 1977, and supplements our letter of October 14, 1980. 'Ibis 
also resJ::X>nds to your letter of December 16, 1980, in which these recorrrnenda
tions were classified in an "~n-Acceptable Action" status pending further 
review by the Federal Aviation Administration (FAA). 

FAA General Ccmnents. 'Ihese recorrmendations concern the failure of the engine 
crankshaft in a Teledyne Continental r.t::>tors manufactured ef$ine and resul te~d 
fran a fatal accident of a Beechcraft Baron 50 in Chillicothe, Missouri, on 
August 3, 1976. 'Ihere were six fatalities, including Congressman Litton. 'Ihe 
FAA has continued to study the crankshaft failure problem in great depth and 
our findings are reflected herein. 

These crankshaft failures are caused by high cycle fatigue which originates at 
the site of a subsurface inclusion in certain crankshafts manufactured between 
1965 and 1977 from airmelt steel. Investigation to date has not established 
why these inclusions initiate fatigue cracks. Airmelt steel was used for all 
Teledyne Continental Motors (TCM) six cylinder engine crankshafts on 360, 470, 
and 520 models up to the end of 1977. A total of approximately 150,000 air
melt steel crankshafts were manufactured. All crankshafts made after 1977 
were strengthened and were made from vacuum arc remelt steel. 

We have detennined that the problem is confined to 33 heat codes from which 
17,361 airmelt steel crankshafts were made. A statistical analysis indicates 
that only a small number of these airmelt crankshafts have the potential for 
developing a serious crack. Any attempt to isolate these crankshafts would 
involve examining all engines in service with airmelt steel crankshafts as 
there are no means to identify the engines with crankshafts from the suspected 
heat codes. It is considered that the extreme economic burden irrposed on the 
public by such a program would not be justified by any benefits which may be 
realized. 
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TCM has developed an ultrasonic inspection capable of detecting subsurface 
cracks but, unfortunately, the technique cannot be used to detect cracks in 
crankshafts installed in the engine. Detection \\Ould entail costly engine 
disassembly in order to utilize ultrasonic inspection of crankshafts currently 
in service. TCM Service Bulletin M-81-2 calls for ultrasonic inspection 
anytime crankshafts are removed f~ the engine. 

A-77-43. Issue a maintenance alert bulletin to advise engine overhaul and 
repair facilities to inspect the I0-520 series crankshafts for incipient or 
developed cracks, preferably using an inspection means capable of detecting 
subsurface ctacks, in the vicinity of the short crankcheeks any time that the 
crankshafts are available for inspection. 

FAA Carment. '!he TCM Service Bulletin provides for ultrasonic inspections of 
the crankshaft short cheeks any time the crankshaft is renoved from the engine 
for any reason. '!his service bulletin exceeds the intent of thi:3 safety 
reoanmendation in that it includes 360 series engines as well as the 520 
series, both supercharged and naturally aspirated, engines. We believe 
Service Bulletin M81-2 (copy enclosed) serves the same purpose, and will 
result in greater benefits than \\Ould have been derived from issuance of a 
maintenance alert on the I0-520 engine. Accordingly, a maintenance alert will 
not be issued, and the FAA considers action o::>npleted on Safety RecollTOen
dation A-77-43. 

A-77-44. Conduct a directed safety inspection oonsisting of a re~view of 
overhaul and repair facility inspection results to determine if the frequency 
and distribution of detected fatigue cracks indicates a deficiency in the 
I0-520 engine. 

FAA Comment. TCM records include all reports of crankshaft failures from 
overhaul and repair facilities, and are nore than adequate to document the 
types of crankshaft failures in the I0-520 engines. We find that a directed 
safety investigation \\Ould be redundant, \\Ould unduly burden the public, and 
would not add any significant information to that currently existing at 'IU1. 
Record reviews, investigation and analysis review at TCM indicate that the 
fatigue crack condition was common to 360 and 520 engine series ~~ankshafts. 
T01 has not manufactured the type crankshaft that developed subsurface cracks 
since 1977. An inproved crankshaft has been used since then and over 20,000 
of the tmproved crankshafts are now in service with no reported failures due 
to this type cracking. We find TCM's incident records, corrective action, and 
production of the improved crankshaft fully responsive to the intent of Safety 
Recommendation A-77-44. 

We will continue to monitor any future crankshaft failures in all Teledyne 
Continental engines for unsatisfactory trends. However, in consideration of 
the corrective action taken by Teledyne Continental Motors, the uncertainty of 
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isolating potential crankshaft failures by Airworthiness Directive action, .and 
the extreme financial burden that \«>uld be imposed on the public, we oonclude 
that no further action is necessary at this time. 

Acoordingly, no further steps are oontenplated and the FAA considers action 
completed on safety Recommendation A-77-44. 

Sincerely, 

-~ 
J. Lynn Helms 
Administrator 

Enclosure 
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Office of the Chairman 

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

Dear Mr. Bond: 

National Tranaportatlon Safety Board 
Washington, D.C. 20594 

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 fc1r 
investigative and maintenance actions to prevent the recurrence of 
crankshaft fatigue failures in the Teledyne Continental Motors (TCM) 
I0-520 series engine. 

We are pleased to note that TCM is now manufacturing the I0-520 
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 (F'M) 
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 reconnnendations in an "Open--Acceptable Action" status pending the 
FM's further review. 

Sincerely yours, 

r :..r 
AI 

,, i. 

... .. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

October 14, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

Of'FICE OF 
THE ADMINISTRATOR 

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 Contin~ntal 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 Io-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 TCM 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. 

y, 

~~l?s-
angh rne Bond 

Administrator 

' .. 
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Oft•ce of 
Chairman 

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

Dear Ur. Bond: 

Nation£ I Transportation 
Safety Board 

Wash•ngton.O C. 20594 

July 28, 1980 

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 failures in the Teledyne 
Continental lD-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 lD-520 series crankshaft failures was 
fully identified and resolved. In order to evaluate the progress of 
these recommendations and update the public docket, we would appreciate 
an updated status report • 
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DEPARTMENT OF TRANSPORTATION 
!=EDER-~L AVIATION ADMINISTRATION 

January 31, 1979 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE AI)MIHISTRATOR 

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) I0-520 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 . 

.. 



In addition to the above, the FAA issued Advisory 
Circular (AC) 20-103, "Aircraft Engine Crankshaft 
Failure," on March 7, 1978. This provides information 
and suggests procedures to increase crankshaft service 
life and to minimize crankshaft failures. A copy of 
the AC is enclosed • .. 

Administrator 

Enclosure 
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Office of the 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washtngton DC 20594 

1 OEC 1178 

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 I0-520 series crankshaft for incipient 
or developed cracks of the type under investigation until such time as 
an adequate inspection means is identified." The responsive 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. 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 19, 1?77 

WASHINGTON, D.C. 20591 

OFFICI OP Honorable Webster B. Todd, Jr. TH£ ADMINIITRATOit 

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 summary 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 I0-520 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 Comment. 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 TCM. Accordingly, it is premature to issue instructions 
to inspect the I0-520 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 FAA 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, 

~~~ 
Acting Deputy Administrator 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: June 20, 1977 

SAFETY RECOMMENDATION(S) 

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 I0-520, failed after take
off when the aircraft was between 50 and 100 feet above the runway. The 
engine failed 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. Postaccident 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 I0-520 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 recommends that 
the Federal Aviation Administration: 

2103 
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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 11-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 11-
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. r Chairman 



US Department 
of TransportatiOn 

Federal Aviation 
Administration 

December 21, 1981 

The Hcnorable Janes B. King 
Chairnan, National Transportation 

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

Dear Mr. Chairman : 

I •JCJ lnaepenoenu· A,~ S W 
Wa~tllflQlOfl U C ... \1:. •, 

This is in further response to NTSB Safety Recommendation A-81-14 issued 
February 24, 1981, and supplerrents our letter of Ma.y 20, 1981. 

This also responds to your letter of September 25, 1981, in which you asked 
that the Federal Aviation Administration (FAA) reconsider Safety Recommenda
tion A-81-14 which has l:een classified in an "Open-Unacceptable Action" 
status. 

A-81-14. AITend 14 CFR 121 and 14 CFR 135 to re:}Uire that all air carrier 
operators include in their flight operations manuals rninbnwm operational 
fuel requirements for the aircraft, including fuel quantities l:elow which 
a landing sha.lld not l:e delayed. In determining rnininum fuel quanti ties, 
allowances should l:e nade for fuel quantity rreasuring system tolerances and 
for the possibility of a missed approach. 

FAA Carnent. The FAA believes existing regulations applicable to 14 CFR 121 
and 14 CFR 135 operations adequately address the fuel requirements for both 
norrral and abnormal occurrences. M:my sections of the Federal Aviation Regu
lations require specific fuel anounts for operations under instru.rrent flight 
rules ( IFR) and visual flight rules (VFR). Fach ITR and VFR flight currently 
requires comprehensive fuel planning to ensure safe operation with adequate 
fuel reserves. Fbr exarrple, 14 CFR 135 requirements vary from 20 minutes for 
helicopters to 30 minutes for airplanes when planning en route fuel reserve::; 
for a daylight VFR flight. Fbr an IFR flight, flight planning re:}Uires fuel 
to the destination airport, to the alt.ernate airport, and then fuel for an 
additional 45 minutes at norrral cruise speed after arriving at the alternatE? 
airport. 
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The Air Carrier Operations :Bulletin <ACOB> 8-81-1, enclosed in our response 
of September 30, 1981, is applicable to both 14 CFR 135 and 14 CFR 121 opera
tions. The illustrations in the ACOO are intended to enphasize the need for 
catplete preflight planning by the pilot in oomnand, and by the dispatcher, 
where applicable. A review of accidents and incidents related to mismanage
ment of fuel for Parts 135 and 121 operators indicates a low incidence of 
this prd:>lem. We believe the low incidence is directly attributable to the 
fuel planning requirE!I'ents stated in current rules. 

The FAA is not considering further action on this recommendation. 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. He lrns: 

National Transportation Safety Board 
Washington, D.C. 20594 

September 25, 1981 

This is to acknowledge the Federal Aviation Administration's (FAA) le1:ter of 
May 20, 1981, responding to National Transportation Safety Board Safety Recommen
dation A-81-14 issued February 24, 1981. This recommendation stemmed from our 
investigation of an accident involving United Airlines Flight 173, a DC-8-61 
aircraft. The aircraft crashed as a result of fuel exhaustion near Portland, 
Oregon, on December 28, 1978. We recommended that the Federal Aviation Aruninis
tration (FAA): 

Amend 14 CFR 121 and 14 CFR 135 to require that all air 
carrier operators include in their flight operations manuals 
minimum operational fuel requirements for their aircraft, 
including fuel quantities below which a landing should not be 
delayed. In determining minimum fuel quantities, allowances 
should be made for fuel quantity measuring system tolerances 
and for the possibility of a missed approach. 

Although the review by the FAA has concluded otherwise, we continue to 
believe that flight operations manuals should include the minimum fuel quantity 
below which a landing should not be delayed. This vital information would thus 
be readily available to the flightcrew. 

Our investigation revealed that the captain did not know the minimum fuel 
required to complete an approach flight from outer marker to threshold, nor 
had the airline provided this information. Horeover, other flightcrews operating 
the same type equipment varied widely in their estimates of the amount of 
fuel required for an approach and go-around. In all instances, we found that no 
company guidance was given in this area. 

The Federal Aviation Regulations cited in the FAA's response do not satisfy 
the intent of the recommendation. v'hile 14 CFR Part 121.639, 14 CFR 121.647, and 
pertinent requirements of 14 CFR Part 135 and 14 CFR Part 91 encompass a broad 
range of fuel planning requirements, we do not believe the responsibility of an 
operator to assure their flightcrews are aware of the mininum fuel quanti·ty 
needed for an approach and go-around is adequately addressed. In addition, 

. '' 
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Bulletins 8-79-2 and 8-79-4 do not address the subject of the fuel quantity 
requir~d for approach and go-around nor do they stress the importance of such 
knowleBge to flightcrews. 

Based upon the above considerations we request the FAA to reconsider its 
response to Safety Recommendation A-81-14 which we have classified in an "Open-
Unacceptable Action" status. 

Sincerely yours, 

,, 
I 

' . -· " 



US Department 
of Transportation 

Federal Aviation 
Administration 

May 20, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Ol!.ce of the Aom1n1strator i'ClO lnoependence t..ve , S W 
Wa~tlington, DC 20591 

'lliis is in response to N'ISB Safety Iecornnendation A-81-14 issued by the 
Board on February 24, 1981. This recommendation resulted from ~1e Board's 
investigation of the crash of United Air Lines Flight 173, a DC-8-61 air-· 
craft, near Portland, Oregon, on December 28, 1978. The aircraft crashed 
as a result of fuel exhaustion after holding in the vicinity of the aiq::x::,rt 
for approximately one hour while the flightcrew attempted to resolve 
landing gear problems. 

A-81-14. Amend 14 CFR 121 and 14 CFR 135 to require that all air carrier 
operators include in their flight operations manuals minimum operational 
fuel requirements for their aircraft, including fuel quantities below ~1ich 
a landing should not be delayed. In detennining minimum fuel quantities, 
allowances should be made for fuel quantity measuring system tolerances and 
for the possibility of a missed approach. 

FAA Comment. The Federal Aviation Administration (FAA) has reviewed 
pertinent rules and air carrier operations bulletins and detennined that 
sufficient guidance is presently available on the subject of fuel planning 
requirements and pilot-in-conmand (PIC) responsibilities. Therefore, we do 
not concur in the need to amend 14 CFR 121 or 14 CFR 135. 

'Ihe scope of the Federal Aviation Regulations (FAR) on fuel planning 
provides adequate guidance for tl1e PIC and the dispatcher. FAR 121.647 
provides the foundation for assuring an adequate fuel supply for air 
carriers complying with Part 121 requirements. This FAR indicates th2t 
the person computing the required fuel shall consider wind and other 
weather conditions, anticipated traffic delays, an inst ument approach 
and possible missed approach at destination, plus any other condition that 
might delay the landing. FAR 121.639 applies to the domestic operations 
cited. This section indicates that no person shall take off in an airpl~1e 
unless it has enough fuel to fly to tl1e airport to which it is dispatched, 

' •.• 41 
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then proceed to the most distant alternate, if required, and finally to fly 
for 45 minutes at normal cruising fuel consumption. Additional guidance qn 
fuel planning requirements is found in FAR 91.5 and 91.23. FAR 135.61 also 
references Part 91 for operators complying witl1 Part 135 rules. TI1is guid
ance indicates that each PIC shall, before beginning a flight, farniliat·ize 
himself/herself with all avuilable infonnation concerning tl1at flight, 
including fuel requir6nents. 

The specific responsibilities of tl1e PIC are also adequately defined. 
Federal Aviation Regulations 91. 3 and 121.555 state that the PIC has 
definite responsibilities prior to takeoff and that tl1e PIC is directly 
responsible for a safe operation while in flight. Preflight planning must 
include provisions for an adequate fuel supply. In-flight operations must 
include monitoring the fuel supply. If a determination is made in flight 
that an unsafe condition exists, such as a low fuel state, the PIC and/or 
dispatcher are charged with the resi,X>nsibility to declare an emergency, if 
required (FAR 121. 557). In no case should a PIC continue a flight toward 
any airport if he/she determines that the flight cannot be completed safely 
(FAR 121. 627). ., 

Additional information has been disseminated to our field inspecb)rs 
through air carrier operations bulletins. Bulletin 8-79-2 specifically 
discusses the United Air Lines accident and places emphasis on correctly 
reading the fuel gauges and training the crews to correctly interpret the 
fuel galJ3eS. Air carrier cperations Bulletin 8-79-4 addresses flight 
planning to an alternate airport. This bulletin is directly related to the 
Pan American incident discussed in the N'ISB safety recommendation. Some 
coinpanies were ~lanning direct voutes when in actual practice tl1e vouting 
could result in a substantiaJ increase in the distance. The resultant 
increase in required fuel was not accounted for in the flight pl~1ning 
process. 'Ihe main thrust of this bulletin was to charge the principal 
operations inspectors to evaluate their carriers to assure reasonable 
profiles were being used for fuel planning purposes. This type of informa
tion dissemination provides the principal operations inspectors with data 
against which to measure the assigned carrier's operation and provide the 
impetus for change when found necessary. 

The implications of this discussion are that the PIC's must perform certain 
duties. The preflight preparation that involves fuel planning must receive 
the appropriate attention by the PIC and, where applicable, the dispatcher. 
The guidelines contained in the current rules provide ample safety margins 
for the fuel planning process, and as the PIC participates in this process, 
he/she will have the necessary knowledge of the various categories of 
required fuel. 'Ihis planning process provides the PIC with the necessary 
knowledge of the fuel quantity below which a landing should not be delayed. 

The pilot's operational decisions must be based on this knowledge. If a 
problem should develop during flight, the PIC is vested with the authority 
to declare an emergency and take the necessary measures to safely complete 
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the flight. 'lherE::fore, the rules that affect the fuel planning and use 
process are considered adequate and amendment is not considered necessary. 
Accordir::;ly, the FAA considers action completed on Safety 
Recommendation A-81-14. 

Sincerely, 

J. Lynn Helms 
Administrator 

'of I.' • 

, L...- ..,,,· 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

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

I S.SUED :. February 24, 1981 

SAFETY RECOHMENDATtON(S) 

A-81-14 

On December 28, 1978, United Air 'Lines Flight 173, a DC-8-61 aircraft, crashed 
as a result of fuel exhaustion near the Portland International Airport, Portland, Oregon, 
after holding in the vicinity of the airport for approximately 1 hour while the fiightcrew 
attempted to resolve landing gear problems. Of the 181 passengers and 8 crewmernbers 
aboard, 8 passengers and 2 crewmembers were killed, and 21 passengers and 2 
crewmembers were injured seriously. 

On October 20, 1979, a Pan American Airways Boeing 747 declared an infiight 
emergency because of a low fuel state. The investigation revealed an error in the 
aircraft's fuel quantity gages which indicated more fuel than the fuel tanks actually 
contained. Although the error was within the manufacturer's allowable tolerances, it 
contributed to the crew's failure to declare an emergency fuel situation earlier in the 
flight. 

The Safety Board is concerned that the pilot-in-command of the DC-8-61 aircraft 
did not have· guidance information for a minimum allowable amount of fuel with which 
to begin the approach/landing. The Safety Board believes that minimum fuel quantities 
below which landing should not be delayed should be specified for all aircraft that are 
operated under 14 CFR 121 and 14 CFR 135. Moreover, the Board believes that 
allowances for fuel quantity measuring system tolerances should be considered in 
making a minimum approach/landing fuel determination. 

The Safety Board has learned informally that United Air Lines, recognizing a r.ett=d 
for the foregoing guidance, has worked with the Boeing Company and McDonnell 
Douglas Corporation to incorporate into its aircraft fiight manuals fuel limitations and 
specifications, including the minimum fuel quantity required for an approach and go
around. 

The National Transportation Safety Board fully supports this United Air Lines 
effort in the interest of aviation safety. The Safety Board believes that the operational 
deficiencies asociated with a lack of guidance on fuel minimums and fuel quantity 
measurement system tolerances can be eliminated by an industrywide implementation 
of proe!edureN l!ltmlbtr to ttl@ United Air Lines pl'ORI'&m. 

3158 
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Ace<rdingly, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Amend 14 CPR 121 and 14 CPR 135 to require that all air carrier 
operators include in their fiight operations manuals minimum operational 
fuel requirements fer their aircraft, including fuel quantities below 
which a landing should not be delayed. In determining minimum fuel 
quantities, allowances should be made for fuel quantity measuring 
system tolerances and for the possiblity of a missed approach. (Class n, 
Pri<rity Action) (A-81-14) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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US Department 
of Transportation 

Federal Aviation 
Administration 

December 21, 1981 

The Hcnorable Janes B. King 
Chairman, National Transportation 

Safety Beard 
800 Independence Avenue, ~. 
WashiD;JtOO, D.C. 20594 

De:ir Mr • Ch:iirman: 

I')() lndepefldence A··~ S W 
Washmgton. DC 20591 

This is in further response to Nl'SB Safety Recamendations A-79-21 and A-79-22 
issued April 18, 1979, and supplements our letters of July 16, 1979, 
September 29, 1980, and March 11, 1981. 

A-79-21. Initiate a program immediately to expedite the determination of cau~e 
for the clutch nalfuncti.on in Jet Electronic part No. 2380066, servo drive unit, 
devise a neans to detect potential problems, and define oorrective action. 

A-79-22. If defining and irrplenenting the oorrective action described above 
will require prolonged effort, restrict the operation of all lear jet aircraft 
a;JUipped with this servo drive unit. 

FAA Ccmrent. In rur letter to the Board dated March 11, 1981, ~ stated that. 
investigations of problems addressed in Safety Recommendations A-79-21 and 
A-79-22 were still underway and w:>uld oontinue for several ITDnths. We also 
stated that oonclusions resulting from these investigations nay dictate the need 
for additional ai~rthiness directives (AD) or other appropriate action. These 
investigations ~e subsequently oonpleted and ~ have concluderl, based on the 
findings of our research, that no additional AD action is warranted. The 
Federal Aviation Administration (FAA) issued Airw:>rthiness Directive 80-22-10 
which becane effective October 11, 1980, and was applicable to all Gates 
Lear jet 23, 24, 25, 28, and 29 series aircraft. A copy of this AD which, 
incidently, had a final oonpliance date of April 1981, was previously forwarded 
to the Board. 

The FAA oonsiders action completed on Safety Recamendations A-79-21 and 
A-79-22. 

Sincerely, 

~u.----
J. Lynn He 1ms 
Administrator 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 11, 1981 

The Honorable James H. King 
Chairman, National Tran~portation 

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

Dear Hr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in further response to NTSB Safety Recommendations A-79-21, 
A-79-22 and A-79-24 issued April 18, 1979, and supplements our letters 
of July 16, 1979, and September 29, 1980. 

These safety recommendations are three of four recommendations relating 
to the Learjet Hodel 24B. Recommendation A-79-23 was classified as 
"Closed--Acceptable Action" on December 5, 1979. By letter dated 
November 26, 1980, the Board requested that Safety Reconunendation 
A-79-24, which has been classified as "Open--Acceptable Action," be 
addressed in our further response to Safety Recommendations: A-79-21 and 
A-79-22. We have included our further response to A-79-24 herein. 

A-79-21. Initiate a program immediately to expedite the determination 
of cause for the clutch malfunction in JET Electronic part No. 2380066, 
servo drive unit, devise a means to detect potential problems, and 
define corrective action. 

FAA Comment. Subsequent to the original investigation of the magnetic 
clutch assembly, and the FAA position which found it unnecessary to 
restrict the operation of all Learjet aircraft equipped with magnetic 
clutch assembly, a Learjet Model 25, Serial No. 25-010, was involved in 
a nose-up pitch malfunction which caused the flameout of both engines. 
After considerable loss of altitude, the crew restarted both engines 
and completed a safe recovery and landing. During the investigation of 
that incident, the autopilot pitch axis servo was found to have a 
defective magnetic drive clutch. The servo installed on the aircraft 
was equipped with a magnetic powder clutch, which is suspected to have 
become coagulated and caused the clutch to jam. The jammed clutch 
caused the elevator to be displaced and the autopilot continuously 
retrimmed the horizontal stabilizer, causing the nose-up condition. 
Further investigation of the clutch assembly detenuined the assembly to 
be a modified unit which required a lesser amount of powder and 
addition of a new lubricant in the powder. It was noted that the 

. I 
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powder in the pitch servo clutch of aircraft 25-010 was not found to be 
coagulated when immediately inspected after landing, but was only 
suspected because of the absence of proper color of the powder. The 
analysis of powder was made by an independent laboratory and the 
results showed that sufficient lubricant had not been added to the 
powder. The composition of the powder should have been 1 to 4 percent 
lubricant, and tl1e suspected powder was analyzed as.having only .07 to 
.06 percent Holybdenura and less than .12 percent Holybdenum Disulflde. 

It was concluded from this evidence that the clutch did become 
coagulated, causing the clutch to jam, and the resultant aircraft 
attitude caused the engines to flameout. It was also concluded that 
the modification developed by Learjet would not eliminate the problem 
because of the requirement for a strict quality control method 
to assure the proper amount of powder lubricant. 

Consequently, the FAA determined, in the interest of safety, to issue 
an Airworthiness Directive (AD) 80-22-10, requiring that the autopUot 
pitch axis be deactivated to reduce the hazard created by a possible 
malfunction in that axis. Airworthiness Directive 80-22-10 became 
effective October 11, 1980, and was applicable to all Gates Learjet 23, 
24, 25, 28, and 29 series aircraft. A copy of this AD has already been 
forwarded to the Board. 

The deactivation of the autopilot pitch axis will continue until the 
following modifications are incorporated. 

1. Replacement of the existing pitch axis servo equipped with 
magnetic powder clutches with a DC torque servo assembly; 

2. Inspection of the autopilot trim coupler board to assure that 
the proper transistors are installed; and 

3. Incorporation of a trim monitor preflight test switch. 

Prior to reactivation of the autopilot pitch axis, a temporary Airplane 
Flieht Nanual (AFH) change pertaining to emergency procedures for pltch 
axis malfunction shall be inserted in the appropriate section of the 
existing AFH. This supplemental emergency procedure in the AFM is the 
result of FAA flight test. 

A-79-22. If defining and implementing tl1e corrective action described 
above will require prolonged effort, restrict the operation of all 
Learjet aircraft equipped with this servo drive unit. 
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FAA Comment. As a result of the aforementioned AD action, all Learjet 
Models 23, 24, 25, 28, and 29 series airplanes will be restricted by 
the appropriate AF:t airspeed limitation for an inoperative autopilot 
until the modification required by the AD is accomplished. This 
restriction will be in effect until April 1, 1981, or until the 
autopilot modification requirements are performed. 

A-79-24. Deterrnine whether other model aircraft use the same servo 
drive unit clutcl1es and take appropriate action to advise the operators 
of those aircraft of the potential problem. 

FAA Comment. In our letter dated July 16, 1979, we identified the 
aircraft models using the same servo drive unit clutches. We believe 
the issuance of AD 80-22-10 fulfills the intent of Safety 
Recommendation A-79-24. 

The investigation of problems addressed in Safety Recommendations 
A-79-21, -22, and -24 is still underway and we expect this effort to 
continue for several more months. Conclusions resulting from tl1is 
investigation may dictate the need for additional airworthiness 
directives or other appropriate action. lve will inform the Board of 
significant findings as we continue our investigation. 

Sincerely, 

Charles E. Weithoner 
Acting Administrator 

'. 



National Transportation Safety Boa~d 

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

/fsF-1 

.. ) 

This is to acknowledge the Federal Aviation Administration (FAA) .;;x_ 
letter of March 11, 1981, updating the status of National Transportation 
Safety Board Safety Recommendations A-79-21, A-79-22 and A-79-24 issued 
April 18, 1979, and further supplementing FAA letters of July 16, 1979, 
and September 29, 1980. These recommendations stemmed from our invf'sti
gation of an incident on March 9, 1979, involving a Learjet Model 24H 
while it was en route between Greensboro, North Carolina, and Nashville, 
Tennessee. The recommendations pertain to the malfunction of a magnetic 
clutch assembly used in the autopilot pitch axis servos of aircraft 
manufactured by Gates Learjet Corporation. 

He are appreciative of the manv actions taken by the FAA including 
the issuance of Airworthiness Directive (AD) 80-22-10 and the proposed 
change in the Gates Learjet Airplane Flight Manual. We note that the 
FAA is continuing to investigate problems associated with A-79-21 and 
A-79-22, and will provide the Safety Board with a progress report. 
These two recommendations remain in an "Open--Acceptable Action" status. 

In Safety Recommendation A-79-24 we asked the FAA to "Determine 
whether other model aircraft use the same servo drive unit clutches and 
take appropriate action to advise the operators of those aircraft of the 
potential problem." The FAA's letter of July 16, 1979, identified the 
aircraft models using the same servo drive unit clutches and the issuance 
of AD 80-22-10 satisfied this recommendation which we now classify in a 
"Closed--Acceptable Action" status. 

1-.'e thank the FAA for actions taken and underwav. 

Sincerely yours, 

James B. King 
Chairman 

/ 

... ~. ~ -: 
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National Transportation 
Safety Board 

Office of 
Chairman 

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

Dear Mr. Bond: 

Wash1ngton. D C 20594 

NOV 2 6 

Reference is made to your letter of September 29, 1980, responding 
to National Transportation Safety Board Safety Recommendations A-79-21 
and 22. These are two of four recommendations that stemmed from the 
Safety Board's investigation of an incident on Harch 9, 1979, involving 
a Learjet Hodel 24B while it was en route between Greensboro, North 
Carolina, and Nashville, Tennessee. The recommendations pertain to the 
malfunction of a magnetic clutch assembly used in the autopilot pitch 
axis servos of aircraft manufactured by Gates Learjet Corporation. 

The Safety Board is informed through staff sources that after 
another inflight incident on October 13, 1980, involving Learjet Nl02PS 
of National Jet Industries, the Federal Aviation Administration (FAA) 
reached conclusions that run counter to the views exprE~ssed in your 
letter of September 29, 1980. We are also informed that the FAA will 
issue an emergency Airworthiness Directive directly related to these 
recommendations. 

In order to evaluate the correct status of these recommendations 
and bring the public docket up to date, we would appreciate receiving an 
amended progress report. Please note that companion Safety Recommendation 
A-79-24 remains in an "Open--Acceptable Action" status. We request that 
it be treated with the FAA's further response to Safety Recommendations 
A-79-21 and 22. 

Sincerely yours, 

) 

r 
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DEPARTMENT OF TRANSPORTATION 
fE!)ERAL AVIATION AOMINISTRAT~ON 

September 29, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This will supplement our initial response of July 16, 1979, to National 
Transportation Safety Board (NTSB) Safety Recommendations A-79-21 and 22, 
related to the malfunction of a magnetic clutch assembly used in the 
autopilot pitch axis servos of aircraft manufactured by Gates Learje:t 
Corporation. 

A-79-21. Initiate a program immediately to expedite the determination 
of cause for the clutch malfunction in JET Electronic part No. 2380066, 
servo drive unit, devise a means to detect'potential problems, and 
define corrective action. 

Comment. In our initial response to this recommendation, we indicated 
that the Gates Learjet Corporation was testing an improved magnetic 
clutch in preparation for a retrofit program. In letters directed to 
its Service Centers and to Owners and Operators during November 1979, 
(copies enclosed) Gates Learjet urged compliance with Airplane 
Modification Kit No. AMK 79-4, "Replacement of Clutch Assemblies in the 
Autopilot Pitch Axis Servo." This kit .provides for replacement with an 
improved magnetic clutch assembly for in-service Model 23, 24 and 25 
airplanes having the autopilot servo actuator with the older magneti.c 
clutches. AMK 79-4 called for compliance within the next 75 flight 
hours. This kit does ... not remove the 600-bour overhaul compliance of the 
pitch servo. A copy of 79-4 is enclosed. 

On January 8, 1980, Gates Learjet advised our Central Region that there 
were sufficient numbers of the DC torq~er/capstan used on later 
production airplanes to make them available as replacements for the 
magnetic clutch assemblies. Gates Learjet subsequently issued its 
Airplane Modification Kit No. AMK 80-3, ·Replacement of Pitch Servo 
Actuator and Capstan," copy of which ·is enclosed. 

Installation of either of these Airplane Modification Kits is voluntary 
on the part of the operator since the possibility of Airworthiness 
Directive action by the Federal Aviation Administration (FAA) was ruled 
out earlier in the investigation related to this 1\;TSB recommendation. 
The investigation showed that on Gates·Learjet airplanes the stall 
warning stick pusher system is preflight tested prior to each flight, 
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which verifies the integrity of the magnetic clutches. In addition, 
should the magnetic clutch "freeze'' and lock the continuously running · 
autopilot/stick pusher servo motor to the elevator cable drum, a 
mechanical slip clutch is provided in the cable drum to permit the 
pilot to override the malfunction. Power can then be removed from the 
servo motor by turning off the autopilot and stall warning systems. The 
Airplane Flight Nanual provides emergency procedures for operation of 
the airplane with the stall warning systems off. Based on the above, 
the FAA could not identify any unsafe condition that would result from 
a magnetic clutch becoming frozen and, therefore, could not: justify 
mandatory corrective action under the requirements of 14 CFR 39 
"Airworthiness Directives." 

A-79-22. If defining and implementing the corrective action descri•bed 
above will require prolonged effort, restrict the operation of all 
Learjet aircraft equipped with this servo drive unit. 

Comment. In our initial report, we stated that we did not consider it 
necessary to restrict operations in this case, and that a Temporary 
Airplane Flight Manual Supplement had been issued, specifying emergency 
procedures in the event of autopilot pitch axis malfunction or complete 
stall warning failures. These identified temuorary revisions are being 
incorporated into permanent revisions as thet are made to the various 
flight manuals. 

I 
We believe these actions have fulfilled the intent of Safety 
Recommendations A-79-21 and 22. 

' 

~;?S 
ne Bond 

4 Enclosures 



f • DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

July 16, 1979 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICI!: OF 
THE ADMINISTRATOR 

Safety Board 

This is in response to National Transportation Safety Board (NTSB) 
Safety Recommendations A-79-21 through 24. 

A-79-21. Initiate a program immediately to expedite the determination 
of cause for the clutch malfunction in JET Electronic part No. 2380066, 
servo drive unit, devise a means to detect potential problems, and 
define corrective action. 

Co~ent. The clutch calfunction in JET Electronic part Number 2380066 
~as caused by the magnetic powder in the clutch packing to the extent 
that it essentially locked the continuous operating servo motor to the 
cable drum. It has been determined by Gates Learjet that the powder 
packs because the individual particles are worn smooth from constant 
agitation by the continuous running motor and an excessive amount ~f 11 1 unlubricated powder in the clutches. •· 1 

• 

Gates Learjet is testing a~~mproved magnetic Cfutch which they plan to 
certify as a replacei:~ent clutch--arid is preparing the necessary 
inforoation for a retrofit program. 

" The Federal Aviation Adoinistration (FAA) is con,sider.J.t~,g.airworthiness 
directive action for the retrofit program. We will further advise the 
NTSB of this action in 30 days_. --f ' 

A-79-22. If defining and impiementing the corrective action described 
above will require prolonged effort, restrict the operation of all 
Learjet aircraft equipped with this servo drive unit. 

Comment. We do not believe that it is necessary to restrict operations 
of Learjet airplanes equipped with the Jet Electronic Part Number 2380066 
servo drive unit to assure safe operation. A Temporary Airplane Flight 
Manual Supplement for all Learjet airplanes equipped with the above 
servo drive units has been issued. It contains emergency procedures 
in the event of an autopilot pitch axis malfunction or complete stall 
~arning failures. 

f ... 
. ..... .. 

" I 
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A-79-23. Issue im~ediately an Operations Alert Bulletin to FAA 
inspectors and notify operators of Learjet aircraft equipped with this 
type of servo drive unit to advise the pilots of these aircraft o·f the 
possible control difficclties ~~ich can be encountered as a result of 
clutch malfunction. 

Comment. Copies of this recommendation have been sent to all FAA 
Flight Standards Offices as an initial notification of the problem. 
Two operations bulletins dealing with the problems are being prepared. 
We expect to issue one by June 30 and the other by July 15. "---

A-79-24. Determine whether other model aircraft use the same servo 
drive unit clutches and take appropriate action to advise the operators 
of those aircraft of the potential problem. 

Comment. The same stick pusher/puller/autopilot pitch servo, P/N 2380066, 
is used on all Learjet ~odel 23 airplanes, S/N 23-003 through 23-009; 
Model 24 airplanes, S/~ 24-100 through 24-229 except 24-218; and Model 25 
airplanes, S/N 25-002 tl:rough 25-067 except 25-061. '!'he service 
information being prepared by Gates Learjet Corporation will be 
applicable to all of the above affected models. Similarly, any 
operations alert bulleti~ that ~ight be issued will be applicable to 
the above model airplanes. This servo drive clutch unit is used only 
in Gates Learjet aircraft. 

A copy of a typical Temporary Flight Manual Supplement Change is 
enclosed. 

Enclosure 

r······ . 
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NATIONAL TRANSPORTATION .SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: April 18' 1979 

SAFETY RECOHMENDATION(S) 

A-79-21 throu~h -24 

The National Transportation Safety Board has recently 
investigated an incident which caused concern about the 
continued safe operation of certain Learjet aircraft. 

The pilot of a Learjet Model 24B, Nl4BC, reported 
longitudinal control problems on March 9, 1979, while en 
route from Greensboro, North Carolina, to Nashville, Tennessee. 
While cruising at altitude, the aircraft abruptly pitched 
nosedown. The pilot regained control and deactivated the 
aircraft's stall warning system and automatic flight control 
system~ After the aircraft was configured for landing, 
during an instrument approach to Nashville, it became longi
tudinally unstable. The pilot, who was unable to control 
the pitching oscillation, aborted the approach. As airspeed 
was increased, the aircraft became controllable. The pilot 
declared an emergency and returned to Greensboro where 
better weather existed. Similar problems were encountered 
while attempting to land at Greensboro. Three approaches 
were aborted before the aircraft was landed. The fourth 
approach was conducted without flaps, at a higher-than-
normal airspeed, and with stabilizer t·rim for pitch control. 

Postflight examination of the aircraft disclosed a 
resistance to motion of the longitudinal control system 
which was traced to the pitch axis servo drive unit. The 
unit was replaced and the aircraft was test flown without 
the control problems. 

2631 
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The National Transportation Safety Board took custody 
of the malfunctioning servo drive unit, and it was examined 
at the Gates Learjet plant in Wichita, Kansas. This unit 
consists of an electric motor which runs continuously in one 
direction when either the automatic pilot or the stall 
warning stickpusher system is energized. The output shaft 
of the motor drives a pair of electromagnetic friction drive 
clutches. These clutches rotate in opposite directions and 
their output shafts are connected to a common output, which 
in turn drives the elevator control surface. The clutches 
contain ferrous powder. Normally, this ferrous powder 
coagulates into a solid mass only when a magnetic field is 
introduced electrically by inputs from the autopilot or 
stall ~arning stickpusher system. The clutch, which is 
energized, will transmit torque to the elevator control 
system in the appropriate direction. The powder normally 
decoagulates and the clutch rotates freely when electrical 
power is removed. 

Examination of the servo drive unit removed from Nl4BC 
revealed that the ferrous powder in the clutch which trans-

, mitted motion in the ele~ator trailing edge down direction 
was solid, although there was no electrical input. With the 
aircraft's autopilot or stall warning system activated, this 
condition would produce a nosedown pitching moment which 
could require as much as 80 pounds force on the control 
wheel to counter. With power removed from the servo motor, 
the jammed clutch would still affect the breakout force and 
force gradient of the longitudinal control system. 

The other clutch of the servo was examined and it was 
free to rotate. 

Gates Learjet personnel theorized that the powder 
coagulated and caused the clutch to jam because of moisture • 
contamination. Reportedly, various degrees of moisture 
contamination and clutch engagement have been found on other 
servos that have been overhauled at Gates Learjet in the 
past. 

The ferrous material of both clutches of the servo was 
later examined at the Safety Board's metallurgical labora
tories; no foreign substance was found. The material in 
both clutches was determined to be of the same approximate 
chemical composition. However, some of the particles of the 
ferrous powder from the jammed clutch continued to coagulate 
into small hard lumps. The reason for this is unknown and 
indicates that some undetermined property of the ferrous 
clutch material is causing the clutch to jam without the 
magnetic field. 
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The Safety Board was informed by the operator that the 
same aircraft experienced a lateral control problem on 
March 29, 1979. This time the aileron servo driie unit, 
identical to the pitch servo, was found to have~ defective 
clutch. This unit has not yet been disassembled 'for detailed 
examination. 

The Safety Board is aware that Gates Learjet has dis
continued the use of this JET Electronic's part No. 2380066 
in new aircraft. However, we have been informed that there 
are approximately 220 Learjet aircraft equipped with these 
servo ~rive units in operation. Furthermore, the pitch 
servo drive unit is a mandatory item for flight since it is 
an integral part of the stall warning stick pusher system 
which was required by the certification of the aircraft. 

Two recent fatal accidents involved loss of control of 
Learjet model 25 aircraft which were equipped with the same 
type of servo drive units. These accidents are still under 
investigation. Additionally, a review of our accident files 
indicates to us that lO·other accidents since 1964 involving 
Learjet aircraft; which we believe were equipped with these 
servo drive units, may have been caused by control problems. 
However, the lack of postaccident evidence precluded identi
fication of such a problem. Our investigation into this 
matter is continuing. 

In view of the potential catastrophic results of control 
difficulties caused by jammed servo drive unit clutches, the 
Safety Board is extremely concerned and believes expedited 
action is justified. Therefore, the National Transportation 
Safety Board recommends that the Federal Aviation Administration: 

Initiate a program immediately to expedite the 
determination of cause for the clutch malfunction 
in JET Electronic part No. 2380066, servo drive 
unit, devise a means to detect potential problems, 
and define corrective action. (Class !~-Urgent 
Action) (A-79-21) 

If defining and implementing the corrective action 
described above will require prolonged effort, 
restrict the operation of all Learjet aircraft 
equipped with this servo drive unit. (Class !-
Urgent Action) (A-79-22) 

... 
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Issue immediately an Operations Alert Bulletin to 
FAA inspectors and notify operators of Learjet 
aircraft equipped with this type of servo drive 
unit to advise the pilots of these aircraft of the 
possible control difficulties which can be en
countered as a result of clutch malfunc.tion. 
(Class 1--Urgent Action) (A-79-23) 

Determine whether other model aircraft use the 
same servo drive unit clutches and take appropriate 
action to advise the operators of those aircraft 
of the potential problem. (Class 1--Urgent Action) 
(A-79-24) 

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

. .. . 



US Department 
of Transportation 

Federal Aviation 
Administration 

December 21, 1981 

The Honorable Jari'ES B. King 
Chairrran, National Transportation 

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

Dear Mr • Ch3.irrnan : 

,' ll.' ltlllt'Pt'lH .. h:'lll:t' ..\\t' S \\ 
\V,!:.I~il1~:or' ~·,~ .'l' :~· 

This is in further response to NI'SB Safety Recamendation A-78-36 issued 
June 1, 1978, and supplem:mts our letter of August 8, 1978. 

This also responds to your letter of October 15, 1980, in which you asked 
that the Federal Aviation Administration (FAA) provide an update of the 
action l:::eing taken on this recomrendation. This recomrendation is classified 
in an "Opal-Acceptable Alternative Action" status. 

A-78-36. Arrend current regulations to prevent issuance of experinental 
certificates for the purposes of exhibition and/or air racing to purchasers 
of newly manufactured production aircraft. 

FAA Comrent. As stated in our letter of August 8, 1978, ~ do not consider a 
regulatory change necessary to accarpli3h the objective of this recamenda
tion. W2 have taken the alternative action of aiTEI1ding FAA Order 8130.2B, 
"Airworthiness Certification of Aircraft and Related Approvals," to provide 
appropriate guidance to our field personnel. On July 6, 1981, the FAA issued 
Ch3.nge No. 4 to FAA Order 8130. 2B, Section 5, Paragraph 132 d and e, to 
instruct that certificates in the experimental-exhibition and 
experimental-air racing categories should only be issued when an aircraft 
will be used for valid exhibition and racing purposes (copy of the applicable 
portion enclosed). 

We consider action on this recommendation completed. 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 

Enclosure 

) 



Off1ce of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Wash1ngton.D C 20594 

Please refer to the Federal Aviation Administration (FAA) letter 

dated August 8, 1978, responding to National Transportation Safety Board 

Safety Recommendations A-78-35 and 36 issued June 1, 1978. These recom-

mendations were made as a result of three "Zuni" glider accidents. The 

FAA letter indicated that actions were in progress toward resolution of 

these recommendations. In order to evaluate their progress and update 

the public docket, we would appreciate a further report of actions 

taken. Both recommendations are presently maintained in an "Open--

Acceptable Alternate Action" status. 

Sincerely yours, 

Ocr IG 8 4< AH '80 
C'IF 1 1 (' r .. 

'tAO~u.i·. 1 ·. :.''f 
OtliAt A ' '111 •o,..,,.,.,, .' , ~~~~~ 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 8, 1978 

Honorable James B. King 

WASHINGTON, D.C. 20591 

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

Dear Mr. Chairman: 

I)FFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-78-35 and 36. 

A-78-35. Issue, as soon as possible, comprehensive regulations for the 
design and construction of gliders which reflect the current state of 
the art and are consistent with the regula tory requirements for othe1~ 
types of aircraft. 

Comment. We do not believe there is adequate justification for urgent 
development of new standards specifically for gliders. We do, however, 
plan to hold a meeting \'lith industry (manufacturers, soaring societies~ 
glider pilots and other interested parties) by the end of the year to 
examine the problems and issues, and to determine what course of action 
would be in the best interest of safety. 

A-78-36. Amend current i·egulations to prevent issuance of experimental 
certificates for the purposes of exhibition and/or air racing to 
purchasers of newly manufactured aircraft. · 

Comment. We do not consider that a change to the rule is necessary to 
accomplish this objective. This can be handled administratively within 
the framework of the present rule. 

Our field personnel have been instructed that certifications in the 
experimental-exhibition category should only be issued when an a·ircriift 
will be used for valid exhibition and racing purposes. They have been 
further advised that exper~mental-exhibition certificates should not 
be issued \'/hen there is any intent to circumvent our standard 
airworthiness requirements. 

This guidance will also be included in our next revision to Order 8130.28, 
"Airworthiness Certification of Aircraft and Related Approvals." 

Sincerely, 



NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: June 1, 1978 

SAFETY RECOHMENDATION(S) 

A-78-35 and -36 

On May 23, 1977, a "Zuni" glider, NlOlAT, a high-performance racing 
glider manufactured by Aero Tek, crashed when its wings separated in 
flight at Moriarty, New Mexico. The wings failed at their attachment 
fittings under a high positive overload during a "racing porpoise" 
maneuver. Although the pilot was able to get out of the cockpit, his 
parachute did not open. 

On July 31, 1977, another Zuni prototype glider, N22HL, was heavily 
damaged when it ground looped while on tow for takeoff. Water ballast 
sloshing was a possible factor. The flight was reportedly for proficiency 
training. In January 1978 near Genoa, Nevada, still another Zuni 
prctotype glider.:fas·involv:ed in an incident when the pilot experienced 
l 1/2 seconds of aileron flutter, pitching oscillations accompanied by 
vertical accelerations, and wing flutter. Inspection of the glider 
revealed delaminati~ns in the wing. The wing and control surfaces had 
been constructed of fibe.rglas. 

These three gliders were·being operated under experimental air
worthiness certificates fcr.the.purposes of "racing and exhibition" and 
.were restrict.ed by the. limitations of 14 CFR 91.42. 

, · During the course of our· investigation of these cases, it became 
app'arent that the current guidance material contained in the basic 
£ilder criteria handbook are ineonsistent and may not be equivalent to 
the airworthiness provisions in 14 CFR 23 relating to normal, utility, 
and acrobatic category airplanes. A technological gap appears to exist, 
especially in regard to high performance fiberglas gliders such as the 
Zuni. Moreover, our accident experience in connection with high per
fo~ance fiberglas gliders has prompted concern in several areas in
cluding structures, vibration and flutter, and stability and control. 

The lack of a unified set of specific requirements relating to 
glider desian is probably a primary factor in explaining why the Zuni 
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was not type certificated in a standard category at the outset. It 
appears to be considerably more difficult to certificate an aircraft 
such as the Zuni in the United States than in Europe for two reasons: 
The high cost and the amount of time involved. Both constraints appear 
to stem directly from the lack of specific regulatory requirements 
governing glider design. 

Currently, European manufacturers dominate the high performance 
glider market, primarily because of an efficient regulatory process 
combined with their technical expertise in advanced glider design. 
Similarly, the development by FAA of a set of modem unified regulations 
governing glider design would lend significant impetus to the development 
of safe high performance gliders in this country. Such a set of re
quirements would also serve as a further means of more accurately assessing 
the airworthiness of foreign gliders imported into this country under 
FAR 21.29--"Issue of Type Certificate: Import Products." 

Investigation of these cases also revealed that none of the gliders 
involved had been certified in the experimental category for the purposes 
of "research and development" or for "showing compliance with regulations." 
At the time of the first accident, however, 1 other Zuni glider was 
operational and 14 others were being manufactured. Based on 14 CFR 
21.191, each purchaser could obtain experimental certificates for the 
purpose of air racing, which could be renewed annually. Conceivably, 
any manufacturer could mass-produce "air racing" gliders and sell them 
to the public without submitting the engineering data and conducting 
flight tests necessary to verify airworthiness of the aircraft and 
determine safe limits. The Safety Board believes that this is an abuse 
of the experimental certificate. 

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

Issue, as soon as possible, comprehensive regulations for the 
design and construction of gliders which reflect the current 
state of the art and are consistent with the regulatory 
requirements for other types of aircraft. (Class II, Priority 
Action) (A 78-35) 

Alllend current regulations to prevent issuance of experimental 
certificates for the purposes of exhibition and/or air racing 
to purchasers of newly manufactured production aircraft 
(Class II, Priority Action) ( A 78-36) 

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



US Deportment 
of Transportation 

Federal Aviation 
Administration 

December 21, 1981 

The Hooorable Jarres B. King 
Chairman, National Transportation 

Safety Board 
800 Irrlependence Avenue, SW. 
washington, D.C. 20594 

Dear Mr. Chairm:m: 
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This is in further response to NTSB Safety Recommendation A-81-63 issued 
June 3, 1981, and supplements our letter of August 19, 1981. This also 
responds to your letter of October 21, 1981. 

A-81-63. Issue an airworthiness directive which requires a visual inspection 
for arc burns before and after each rework operation on titanium alloy fan 
blades from Pratt and villitney Aircraft JT9D turbofan engines and requires 
replacerrent of arc burn-affected blades. We further recommend that a descrip
tion of arc burn in titanium be included in the airworthiness directive. 

FAA CoiTITent. The Ferleral Aviation Administration (FAA) shares the Safety 
Board's concern and we agree that the JT9D engine and maintenance manuals do 
not adequately address arc burn inspection requirerrents. Accordingly, the FAA 
Engine and Propeller Certification Directorate, in the New England Region, 
worked closely with the manufacturer in revising the appropriate manuals. A 
sarrple of a revised manual page is enclose::l. The revision provides a caution 
note that highlights the need for extreme caution with electrical equipment 
around the blade and includes a description of subsequent damage that could 
result , a description of an arc burn, and a staterrent requiring the rerroval 
from service of blades that have arc burn. Although the statement requiring 
blade removal is understood to prohibit the repair of arc burn blades, further 
clarification to the manual will be made specifically to prohibit repair and 
to require arc l:::urned fan blades to be scrapped. 

We believe this action is fully responsive to the intent of Safety Recom
rrendation A-81-63 and, accordingly, the FAA considers action carpleted on this 
recornrendatian. 

Sincerely, 

~ 
J. Lynn Helms 
Administrator 

E:nclosure 

' ' 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Jl1r. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

October 21, 1981 
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Thank you for your letter dated August 19, 1981, responding to National. 
Transportation Safety Board Safety Recommendations A-81-63 and -64 issued 
June 3, 1981. These recommendations stemmed from a Northwest Orient A1rl~s 
DC-10-40 incident near Leesburg, Virginia, on January 31, 1981. t\'hile the t; 
aircraft was climbing outbound from Dulles International Airport, the No. ~~ose 

cowl assembly and fan case separated and the No. 2 engine ingested debris 
resulting in foreign-object damage. Investigation revealed that a titanium 
blade failed because of a fatigue crack that had propagated from a burned area 
on the leading edge of the blade. 

A-81-63. We are pleased to note that JT9D engines and maintenance manuals have 
been revised to include a caution note to highlight arc burn inspection. However, 
we do not agree that this action is sufficient to prevent similar incidents of 
blade failure. Previous editions of the manuals contained essentially the same 
information, yet this incident occurred because an arc-burned blade had been 
reworked and reinstalled instead of being removed from service. 

Your response does not indicate that a description of arc bu:rn was addeci to 
or cbanged in the manuals. Further, our concern iiD that operators may be reluc
tant to replace the expensive blades and may attempt to repair them. We have 
determined that the blades should be replaced since repaired blades are subject 
to fatigue cracking. 

We will consider the changes to the manuals as acceptable compliance with 
our recommendation if they include specific statements requiring the replacement 
of arc-burned blades and prohibiting their repairs. Until the manuals are 
changed to reflect these requirements, we are maintaining this recommendation in 
an "Open--Unacceptable Action" status. 
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A-81-64. The issuance of Maintenance Bulletin 72-15 should effectively alert 
personnel to the dangers associated with the use of electrical equipment in the 
vicinity of titanium alloy fan blades. Safety Recommendation A-81-64 is classified 
"Closed--Acceptable Action." --

Sincerely yours, 



U.S. Deportment 
of TransportatiOn 

Federal Aviation 
Administration 

August 19, 1981 

'lhe Hooorable James B. KiM 
Chairman, National Transp:>rtation 

Safety Board 
800 Independence Avenue, SIJ. 
Washinqton, D. c. 20594 

Dear Mr. Chairman: 

Ol11ce ol tne Adm1n1SIIIIOr 1\00 Independence Ave . S W 
Wasn1ngton. 0 C 20!>9t 

'lhis is in resJX)I'lSe to N'ISB Safety ~cmmendations A-81-63 and A-81-64 issued 
by the Board on June 3, 1981. '.Dlese recmmendations resulted fran the B:>ard's 
investiqation of an incident involvi.nq tbrthwest Orient Airlines Fliqht 79, 
climbinq outbound fran Mles International Airport on January 31, 1981. 
Examination revealed that the m.mber 3 oose cowl assembly and fan case had 
separated fran the aircraft, and that the nlltlber 2 eD::~ine had inqested debris, 
resul tinq in foreiqn-obiect damaqe. Ti.tanilm fan blade failure was caused by 
a fatique crack that propaqated fran a burned area on the leadinq edqe of the 
blade. 

A-81-63. Issue an ain10rthiness directive which requires a visual inspection 
for arc burns before and after each rework operation on titanium allov fan 
blades fran Pratt and Whitney Aircraft JT9D turbofan enqines and requires 
replacanent of arc bum-affected blades. we further recclllrend that a 
description of arc burn in titanium be incll.rled in the airworthiness 
directive. 

FM Ccmnent. 'llle Federal Aviation Administration (FAA) has OCI'IPleted a review 
of the incident data and available user information. JT9D eD::~ine and main
tenance manuals call for the inspection of fan blades for arc bums, and arc 
burn inspection is specified durinq maintenance inspections and blade rework. 
Consequently, arc burn inspection is a routine maintenance function currently 
covered bv enqine and maintenance manuals. It should be noted that these 
manuals have recently been revised to hiqhliqht arc burn inspection by the 
addition of a caution oote. 'llle enqine maintenance manuals are inoonx:>rated 
in the operators' a-pproved maintenance proqram obviatinq the need for an 
ai~rthiness directive. Accordinq to FM records the l'brthwest Airlines 
incident is the third blade failure resul tinq fran a maintenance induced arc 
burn. Previous incidents occurred in 1969 and 1973. 'lllere are over 2300 
enqines in operation, each oontaininq 40 to 48 fan blades, with total enqine 
fliqht time exceedinq 37 million hours. For these reasons we find that 
issuance of an ai~rthiness directive is lD"IJ'lecessary. However, our action in 
resPJnse to Safety Recnt~nendation A-81-64 does inclooe increased emphasis oo 
the J:Qssibility of arc burns and inc1ooes a description of arc burn in 
t itanilll\ alloys. Accordingly, the FM intends to take oo further action 
t "laUve t.o Safet.y ~cunmendation A-81-63, and we oonsider action CCJ~Pleted oo 
1 Ill~ 1 p'' lllltt>'lllll.'lt ton. 
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A-81-64. Issue an air carrier maintenance bulletin urging operators and 
maintenance personnel to use extreme caution with any electrical equipment 
in the vicinity of titanium alloy fan blades to minimize the possibility of 
arc burn. ~is bulletin should also describe the appearance of arc burn in 
titanium and point out the nature of damage caused by such burns and the 
possible consequences of this damage. 

FAA cament. ~e FAA concurs in this recarmendation. We have issued a 
ma1ntenance bulletin instructing principal airworthiness inspectors to 
enphasize to their assigned operators that extreme caution should be used 
with any electrical equipment in the vicinity of titanium all~ fan blades 
to minimize the possibility of arc burn. A copy of applicable portions of 
this document is enclosed, and the FAA considers action caupleted oo Safety 
Recarorendation A-81-64. 

Sincerely, 

--,14··· 
J. Lynn Helms 
Administrator 

Enclosure 

f" I, 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Honorable J. Lynn Helms 
Administrator 

ISSUED: June 3, 1981 

Federal Aviation Administration 
Washington, D.C. 20591 SAFETY RECOMMENDATION(S) 

A-81-63 and -64 

-----------------------------------------
At 1755 e.s.t., on January 31, 1981, Northwest Orient Airlines Flight 79, with 

43 passengers, departed Dulles International Airport for Seattle, Washington. While 
climbing thr~ygh 7,000 feet, the fiightcrew noticed severe vibrations in the No.3 
engine, followed by a loud explosion. They shut down the No. 3 engine immediately. 
There was no fire or prior report of engine malfunction. The fiight returned to Dulles 
and made a safe landing without further incident. 

Examination of the Pratt and Whitney aircraft JT9D turbofan engine disclosed 
that the No. 3 nose cowl assembly and fan case had separated from the aircraft. The 
No. 2 engine had ingested debris which resulted in foreign-object damage. The 
source of the debris is still under investigation. 

Examination of the No. 30 first-stage, titanium fan blade by Safety Board and 
Pratt and Whitney metallurgists disclosed that the blade failed because of a fatigue 
crack that propagated from a burned area on the leading· edge of the blade. The 
burned area appeared to have been caused by a high-energy electrical arc contacting 
the leading edge of the blade, which produced localized melting of the material. 
Subsequent rapid cooling to ambient temperatures caused local degradation of 
material properties and probable cracking of the forged titanium alloy. Visual 
examination of the blade revealed that the burned area had been mechanically 
blended after the blade had been shotpeened. The appearance of the microstructure 
at the fatigue crack origin indicated that portions of the heat-affected area 
associated with the arc burn had been partially removed by this blending operation. 
Although the Safety Board was not able to determine the cause of the arc burn, it and 
the other two known cases since 1969, both with JT9D engines, may have resulted 
from contact with electrical equipment. 

Arc burns in titanium usually cause permanent subsurface damage that 
drastically reduces the strength of the material. The damage cannot be detected by 
inspection and cannot be removed by reworking without impairing blade performance. 

3254 
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The Safety Board believes that the Federal AviatiC)rl Administration (FAA) should 
issue an airworthiness directive which includes a description of arc burn and requires a 
visual inspection for localized burning on all Pratt and Whitney titanium alloy fan blades 
and replacement of all affected blades. Furthermore, we suggest that the FAA use the 
following description in the airworthiness directive: 

Arc burn is evidenced by a small circular or semicircular heat-affected 
area on the blade surface that may contain shallow pitting, remelting, or 
cracking. Usually, a dark-blue oxide discoloration is associated with the 
heat-affected area. 

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

Issue an airworthiness directive which requires a visual inspection for arc 
burns before and after each rework operation on titanium alloy fan 
blades from Pratt and Whitney Aircraft JT9D turbofan engines and 
requires replacement of arc burn-affected blades. We further 
recommend that a description of arc burn In titanium be included in the 
airworthiness directive. (Class D, Priority Action) (A-81-63) 

Issue an air carrier maintenance bulletin urging operators and 
maintenance personnel to use extreme caution with any electrical 
equipment in the vicinity of titanium alloy fan blades to minimize the 
possibility of arc burn. This bulletin should also deseribe the appearance 
of arc burn in titanium and point out the nature of damage caused by 
such burns and the possible consequences of this damage. (Class D, 
Priority Action) (A-81-64) 

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



US Department 
of Transportation 

Federal Aviation 
Administration 

December 21, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Off1ce of the Administrator 800 lndependencp Ave S W 
Wash1ng1on DC 20!,91 

This is in further response to NTSB Safety Recommendation A-80-41 issued on 
May 27, 1980, and supplements our letter of August 20, 1980. This recommen
dation was issued as a result of a deHavilland DHC-6-200 accident at Rockland, 
Maine, on May 30, 1979. 

A-80-41. Publish a Maintenance Bulletin to alert Federal Aviation 
Administration maintenance inspectors to the safety hazard associated with 
installation of mixed-color cockpit instrument lighting. The bulletin should 
require that the practice of installing mixed-color lighting be discontinued 
and that, where this practice has been implemented in the past, the lighting be 
changed to a uniform configuration. 

FAA Comment. The Federal Aviation Administration (FAA) agrees with the intent 
of Safety Recommendation A-80-41 and has issued Change 44 to Order 8340.1A 
effective September 3, 1980 (copy enclosed). This change transmits Maintenance 
Bulletin 33-5, Aircraft Instrument Lighting Requirements for Federal Aviation 
Regulations Parts 121, 125, and 135. Tho bulletin requests principal avionics 
inspectors (PAl) to advise their operators of the accident cited by the NTSB 
and the difficulties experienced by the flightcrew because of the mixing of red 
and white lights in the DHC-6-200. The bulletin also requests PAl's to remind 
Part 121, 123, and 135 operators that there are regulations which require that 
an airplane be equipped witl1 adequate instrument lighting under all conditions. 

Accordingly, with this issuance, the FAA considers action completed on SafE!ty 
Recommendation A-80-41. 

Sincerely, 

-/~ 
J. Lynn Helms 
Administrator 

Enclosure 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

April 24, 1981 

'lbe Honorable Janes B. King 
Olair:man, National Transportation 

Safety B:>ai:d 
800 Independence Avenue, sw. 
Washington, OC 20594 

Dear Mr. Clair:man: 

WASHINGTON, D.C. 20591 

OFF'IC[ OF' 
TH[ ADMINISTRATOR 

'Ibis is in further res{X>nse to NTSB Safety lecamendations A-Bo-41 
thralgh A-80-43 issued May 27, 1980, and su_wlements our letter of 
August 20, 1980. 'Ibis also responds to your letter of ~ramsry 8, 1981 • 
In that letter, we were informed that Safety lecxmnendation A-8o-41 is 
classified as "<:pen-Acceptable Action," and Safety lecxmnendations 
A-80-42 and 43 are classified as •cpm~nacceptable Action." 'Ibis 
res{X>nse addresses Safety Recx:mnendations A-80-42 and 43. 

A-Bo-42. Require that 14 CFR 135 operators E!Tphasize crew ooordination 
durmg recurrent training, especially when pilots are qualified for 
both single-pilot/autopilot and Oo.o-pilot q;>erations. 'lllese 
requiranents should be outlined in an operator's a_wroved training 
curriculliU. 

A-Bo-43. Upgrade flight operations manuals of 14 CFR 135 operators to 
assure standardization by clearly delineating ~rational duties and 
respxlSibilities of all required oockpit cre~rs. 

FAA carment. As stated in our letter of August 20, 1980, we believe 
that current regulatory provisions exist for crew ooordinatioo, 
inclooing adequate training procedures. In reviewing related advisory 
circulars and handbook material, ~ver, we believe that additional 
enphasis could be placed on crew a:x>rdination in these p.lblications. 
Conversely, we do not believe that a regulatocy change i.s required. 
With these provisions in mioo, we prop::!Se the following: 

1. Revise AC 135-3B, Air Taxi <:perators and COnmercial ~rators, 
as follows: 

74. ~ PROVISICNS. 'lhe following rules pertain to 
Air Taxi and Coolrerc1al <:perators training programs: 

' .. : .... 
~ \. : f-..J 



I J ., 

I i. 
i 

l 

J 
I 

~ 

·~ J 

2 

a. section 135.329: ~r Training Requirements. 
'Ihe requirements of this section apply to all crewnembers; e.g., 
pilots-in-catrnand, seconds-in-ccmnand, and flight attendants. 'lbe 
basic indoctrination provisions are to be applied to all newly-hired 
crewmembers, regardless of previous experience, and such requirement 
should be expressly included in the training program. For operation 
with IIDre than one pilot, crew coordination procedures are to be 
enphasized in all phases of flight. As such, in-flight operational 
duties and responsibilities will be clearly delineated in both the 
pertinent parts of the training program and the cx:rrpany manual. Such 
training should be given in each make and JIDdel of aircraft flown. 
Strict adherence to aircraft checklist items will be stressed in all 
cases. 

APPENDIX 1. EXAMPLE - PII.Or TRA~ PROORAM 
(CCMPANY NAME) (INITIAL AND ROCURRENT) 

FLIGHT TRAINm:i (page 8 of Appendix 1) 

Flight training standards in practical skills and techniques will be as 
set forth in Federal Aviation Regulations Part 61 and related advisory 
circulars for the pilot certificate held, and for the category, class, 
aoo type of aircraft the pilot is to cperate with the added requirement: 
that the outcane of the maneuver is never in doubt. For operations 
with JIDre than one pilot, crew coordination procedures are to be 
enphasized in all phases of flight. Items foll<:Med by (S) may be 
accamplished in an aircraft s~ator, (T) a training device. 

2. Revise Order 8430.18, Inspection and Surveillance Procedures -· 
Air Taxi Operators/Camuter Air Carriers and Ccmnercial Operators. 

99. RmJIA'roRY PROVISICN. 'Abe foll<:Ming rules pertain 
specifically to A'ICO tra1nmg programs. 

a. Section 135. 329: Crewmember Training Requirements. 
(Same exact paragraph as above in paragraph 7 4. ) 

Wa believe that this action will satisfy the intent of Safety 
P.ecx:rrrrendations A-80-42 and 43. Accordingly, the Federal Aviation 
~nistration considers action on these reoammendations completed. 

Sincerely, 

c{~ 
J. Lynn Helms 
.Administrator 

I : I • 



Honorable J. Lynn Helms 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Nr. Helms: 

National Transportation Sa·1ety Board 
Washington, D.C. 20594 

Thank you for your letter dated April 24, 1981, further responding to 
National Transportation Safety Board Safety Recommendations A--80-42 and -43 
issued ~1ay 27, 1980. These are two of three recommendations that stemmed from 
our investigation of a deHavilland DHC-6-200 accident at Rockland, Haine, on 
May :,o, 1979. TLe ait :raft crasf.ed •1uring a nonprecision instrur:ent <tpproach in 
instrument meteorological conditions. Companion Safety Recommendation A-80-41 
is maintained in an "Open--AcceptabJe Action" status awaiting your further 
action and is not the subject of this letter. 

In your response to Safety Recommendations A-80-42 and -''13, \.,re note you 
propose to place greater emphasis on crew coorJination i-:1 Y('1ate:l <:dvi:::.•:-y 
circulars (AC) and handbook materials and to revise AC l35-3B. In consid
eration of your intended actions, we are clc:.ssifyl;-;6 t}-,'s2 two ;·._:co;;u:-ler,ciations 
in an "Open--Acceptable Alternate Action" status pending your further actions 
and revision of AC 135-3B. 

c·· )----------- /ls;=-/_ 
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National Transportation Safety Board 

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

Dear Mr. Bond: 

Washington, D.C. 20594 

Thank you for your letter of August 20, 1980, responding to National 
Transportation Safety Board Safety Recommendations A-80-41 through 43 
issued ~wy 27, 1980. These recommendations stemmed from our investigation 
of a deHavi1land DHC-6-200 accident at Rockland, ~Aine, on May 30, 1979. 
The aircraft crashed during a nonprecision instrument approach in 
instrument meteorological conditions. 

In Safety Recommendation A-80-41, we recommended that the Federal 
Aviation Administration (FAA): 

"Publish a Maintenance Bulletin to alert Federal Aviation 
Administration maintenance inspectors to the safety hazard 
associated with installation of mixed-color cockpit instru
ment lighting. The bulletin should require that the practice 
of installing mixed-color lighting be discontinued and that, 
where this practice has been implemented in the past, the 
lighting be changed to a uniform configuration." 

We are pleased to note that the FAA agrees with this recommendation c~ 
and is preparing a Maintenance Bulletin. The status of this recommendation 

:::1.: is classified as "Open--Acceptable Action." cc 
L. 
L f'· ,., 

In Safety Recommendation A-80-42, we recommended that the FAA:~. 
t.: 

"Require that 14 CFR 135 operators emphasize crew 
coordination during recurrent training, especially when 
pilots are qualified for both single-pilot/autopilot 
and two-pilot operations. These requirements should be 
outlined in an operator's approved training curriculum." 

Lo.! 
cr 

-· 

We have examined Federal Aviation Regulation (FAR) Section 135.329(e), 
and we do not agree that this regulatory requirement satisfies the 
recommendation. The recommendation refers to crew coordination during 
recurrent training, especially when pilots are qualified in both single
pilot/autopilot and two-pilot operations. While the cited FAR addresses 

' ~ ~ • r 
! : 
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proficiency in these areas, it does not specifically enunciate a policy 
emphasizing crew coordination. We believe that Section 135.329(e) 
should be amended by adding a paragraph which would require that crew 
coordination training be outlined in the operator's training manual for 
each aircraft type, model, and configuration which requires two pilots. 
Pending FAA reconsideration, Safety Recommendation A-80-42 will be 
classified "Open--Unacceptable Action." 

In Safety Recommendation A-SQ-43, we recommended that the FAA: 

"Upgrade flight operations manuals of 14 CFR 
135 operators to assure standardization by 
clearly delineating operational duties and 
responsibilities of all required cockpit crew
members." 

We have examined the new FAA Order 8430.1B, page 125, paragraph 
111, dated January 29, 1980, and we find this an inadequate response to 
our recommendation. Although the accident occurred during an instrument 
flight rules (IFR) approach, our recommendation was directed to all 
phases of flight wherein crew coordination is a necessary part of the 
flightcrew's function. This includes operations other than IFR .. 

In our opinion, FAA Order 8430.1B, as revised, should be amended to 
require that FAA inspectors monitor crew activities throughout the 
flight to insure specifically that standardization and crew coordination 
are an integral part of all phases of flight. Pending FAA reconsider
ation, Safety Recommendation A-80-43 will be classified "Open--Unacceptable 
Action." 

Sincerely yours, 

' 
\ ~ 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 20, 1980 

WASHINGTON, D.C. 20591 

OFFICE OF The Honorable James B. King 
Chairman, National Transportation 

Safety Board 

TliE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendations A-80-41 through 43 
issued by the Board on May 27, 1980. These recommendations resultt~d 

from the Board's investigation of the crash of N68DE, a deHavilland 
DHC-6-200, at the Knox County Regional Airport, Rockland, Maine, on 
May 30, 1979. Fifteen passengers and both pilots were killed; one 
passenger was seriously injured. Following its investigation of the 
accident, the Safety Board concluded that the flightcrew deviated from 
standard instrument approach procedures and allowed the aircraft to 
descend below the published minimum decision height, without the runway 
environment in sight. The accident occurred during a night 
nonprecision instrument approach. 

As a result of investigation of this accident, the Board expressed 
concern in two areas: maintenance practices and operational factors. 
Accordingly, the National Transportation Safety Board (NTSB) 
recommended that the Federal Aviation Administration (FAA): 

A-80-41. Publish a Maintenance Bulletin to alert FAA maintenance 
inspectors to the safety hazard associated with installation of 
mixed-color cockpit instrument lighting. The bulletin should require 
that the practice of installing mixed-color lighting be discontinued 
and that, where this practice has been implemented in the past, the 
lighting be changed to a uniform configuration. 

Comment. The FAA concurs with Safety Recommendation A-80-41 and a 
maintenance bulletin concerning this recommendation is being prepared. 
A copy will be forwarded to your office upon issuance. 

A-80-42. Require that 14 CFR 135 operators emphasize crew coordination 
during recurrent training, especially when pilots are qualified fc•r 
both single-pilot/autopilot and two-pilot operations. These 
requirements should be outlined in an operators's approved training 
curriculum. 

co.n11ent. Section 135.329 of the FAR, entitled, "Crewmember train1.ng 
requirements," does in fact include provisions which, in our opin1on, 
wl I I rpqul 1 In pffpct lvP <'n•w roordlnAtton. l'an1Rraph (e) of that 
t">oll"ll Cli'IIPQ• 
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"(e) In addition to initial, transition, upgrade and recucrent 
training, each training program must provide ground and f~ight 
training, instruction, and practice necessary to ensure that 
each crewmember: 

(1) Remain adequately trained and currently profic:Lent 
for each aircraft, crewmember position, and type of operation 
in which the crewmember serves; and •••• " 

We believe this regulatory requirement adequately satisfies 
Recommendation A-80-42 and, accordingly, FAA considers acti,on on this 
recommendation completed. 

A-80-43. Upgrade operations manuals of 14 CFR 135 operators to assure 
standardization by clearly delineating operational duties and 
responsibilities of all required cockpit crewmembers. 

Comment. Similarly, we believe the vehicle to ensure standardization 
is the operator's training program. Flight manuals currently specify 
crew duties, but are not considered an appropriate vehicle for 
imparting the concept of crew coordination. We direct your attention 
to Order 8430.1B, Inspection and Surveillance Procedures Air Taxi 
Operators/Commuter Air Carriers and Commercial Operators. 
Paragraph 111 of this order, entitled, "Altitude Awareness and 
Flightcrew Procedures During Instrument Approaches" (copy of applicable 
portion enclosed), speaks specifically to cockpit vigilance during 
instrument approach operations. FAA inspectors are required to ensure 
that these provisions are included in operators' training programs. 

We believe the preceding action will correct the deficiencies cited in 
NTSB Safety Recommendation A-80-43 and, accordingly, FAA considers 
action on this recommendation completed. 

Sincerely, 

Enclosure 

'I 
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33-4. I:.MEF--'GENCY LIGfrriNG SYSTEMS ON OOUGIAS OC-3 AIRCRI.Yi·. 

8J40.1A CHG 44 
Appendix 13 

a. A recent relocation to another region by an air taxi cperator using 
a IX-3 aircraft for passenger operations (FPR 135.2) .,.,as cause for an 
investigation that revealed the emergency lighting systE:'r.i did oot meet 
FAR 121.310(d}(2) requirements. 

b. It was determined that the system installed could not re manually 
CJperatc.>d from the passenger canparbnent and the system \o.aS rot designed to 
operate upon interruption of the airplane's mnnal electric p:>wer (i.e., the 
generators) . 

c. 'Ihis matter is enphasized to remind avionics inSJ.-"'E.'Ctors on the 
importance of ronducting thorough EValuations \o.hen certifying olcler aircraft to 
existing requirements for various types of operations. 

* 33-5. AIRCRAFT INSTI{UMENT LIGHTING RE\!UIRDJ.ENI'S FOR P.Art'I'S 121, 123, MTI 135 
OPEI<A'IO~.S. 

a. A deHavJ..llo•td DHC-6-200, owned and cperdted by an air carrier, 
crash~ during a night nonprecision instrurr.ent approach. Fifteen passengers 
and roth pilots were killed; one p3ssenqer vias seriously injured. The National 
Transportation Safety Board's investigation of this accident disclosed two 
areas of concern; one in maintenance practices and the other in operational 
factors. 

b. In the area of maintenance, it \o.CiS fotmd that there was a p::>ten
tially hazardous situation regarding cockpit instrument lighting. Pilots who 
had flown the aircraft involved in the accident testified that the oockpit 
instrument lighting was p:xlr. The oockpit liC?hts had to be kept dim to prevent 
windshield/window glare, and there was a mixture of red and white light bulbs 
in the center instrument panel. Thus, if the rheostat was set low enough to 
eliminate glare from the white lights, the red bulbs did not provide enough 
light to properly illuminate the instrument in which they were installed. 'I'his 
problem was the result of a maintenance practice which allov~ maintenance 
persol"ne 1 to replace burned-out light bulbs \·lith new bulbs of either oolor. 
~·lith this combination of white and red bulbs, the pilots were forced to choose 
between setting the white lights at a level that \>.OUld allow them to read all 
the instruments, \oli.th the resulting glare and p::>ssible loss of night v1s1on, or 
at a lower setting where the white lights did not cause glare but instruments 
would be tmreadable. 

c. 
Aviation 
in p3rt, 
Sections 

I'ar )J-h 

Civil Air Regulations, ....tlich include Parts 3 and 4b, and Federal 
Regulations, which include Parts 23, 25, 121, 123, and 135, address, 
instrument lighting. Included in some of tl1ese Parts are 
23.1381, 121.323(d), and 121.325(c). 

Page 3 
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* d. Although Part 135 does rot crldress instrument lights for aircraft 
carrying passengers under IFR or for aircraft engaged in cargo operations, 
Section 23.1381 requires, in p3rt, that the instn.m>ent lights must make· each 
instrument and control easily readable and discernible; be installed S:} that 
their direct rays, and rays reflected from the windshield or other surface, are 
shielded from the pilot's eyes. 

e. Federal Aviation Regulations Sections 121.323(d) and 121.325(c} 
respectively require, in part (with a minor difference), that no person may 
operate at night or under IFR or over-the-top conditions an airplane unless it 
is equipped with instrument lights pr-oviding enough light to make each required 
instrument, switch, or similar instrument, easily readable and installed so 
that the direct rays are shielded form the flight cre'nmanbers' eyes and that ro 
objectionable reflections are visible to them. 

f. Principal avionics inspectors are requested to bring this to the 
attention of their Parts 121, 123, and 135 operators. * 

Page L. Par 33-5 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON,· D.C. 

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

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

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

ISSUED: May 27, 1980 

SAFETY RECOHMENDATION(S) 

A-80-41 through -43 

At about 2100 e.c:Lt., on May 30, 1&79, ~68DB, a,deHavilland DHC-6-200, owned and 
operated by Downeast Airlines, Inc., crashed on approach to nmway 3 at the Knox County 
Regional Airport, Rockland, Maine. Fifteen passengers and both pilots were killed; one 
passenger was seriously injured. Following its investigation of the accident, the Safety 
Board concluded that the fiightcrew deviated from standard instrument approach 
procedures and allowed the aircraft to descend below the published minimum decision 
height, without the runway environment in sight. The accident occurred during a night 
nonprecision instrument approach. !/ The Safety Board's investigation of this accident 
disclosed two areas of concern: one in maintenance practices and the other in operational 
factors. 

In the area of maintenance factors it was found that there was a potentially 
hazardous situation regarding COCkpit instrument lighting. Pilots who had fiown the 
aircraft involved in the accident testified that the cockpit instrument lightinc was poor. 
The cockpit lights had to be kept dim to prevent windshield/window glare, and there was a 
mixture of red and white light bulbs in the center instrument panel. Thus, if the rheostat 
was set low enough to eliminate glare from the white lights, the red bulbs did not provide 
enough light to properly illuminate the instrument in which they were installed. This 
problem was the result of a maintenance practice which allowed maintenance personnel to 
replace burned out light bulbs with new bulbs of either color. With this combination of 
white and red bulbs, the pilots were forced to choose between setting the white lights at a 
level that would allow them to read all the instruments, with the resulting glare and 
possible loss of night vision, or at a lower setting where the white lJchts did not cause 
glare but instruments would be unreadable. 

In the operational factors investigation it was disclosed that there was a lack of 
standardized procedures for cockpit management and for two-pilot crew coordination at 
Downeast Airlines. The only procedures outlined in the company fiight manual for the 

1/ For more detailed information, read "Aviation Accident Report-Downeast Airlines, 
fnc., deHavilland DHC-6-200, N68DE, Rockland, Maine, May 30, 1979" (NTSB-AAR-80-5). 

" . 
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copilot were to maintain aircraft cleanliness, assure passenger comfort, and perform 
other duties as commanded by the captain. Consequently, there was neither clear 
delineation of responsibilities or workload in the cockpit nor procedural standardization 
among captains. The first officers' duties varied at the discretion of each captain. 

The captain and first offi<!er of the accident aircraft were qualified for single
pilot/autopilot operations in Piper Navajo aircraft, and for tw~pilot operations in 
deHavilland DHC-6-200 aircraft. When a fiightcrew is dual-qualified in this manner, and 
pilots frequently shift from one aircraft to the other, a clear delineation of duties and 
responsibilities when operating in the tw~pilot crew environment is essential Otherwise, 
the safety advantages inherent in the tw~pilot crew concept are negated. 

.. 
The Safety Board concludes that both areas of concern pose potential hazard to the 

safe operation of any flight. Therefore, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Publish a Maintenance Bulletin to alert Federal Aviation 
Administration maintenance inspectors to the safety hazard 
associated with installation of mixe(}-color cockpit instrument 
lighting. The bulletin should require that the practice of installing 
mixe(}-color lighting be discontinued and that, where this practice 
has been implemented in the past, the lighting be changed to a 
uniform configuration. (Class n, Priority Action) (A-80-41) 

Require that 14 CFR 135 operators emphasize crew coordination 
during recurrent training, especially when pilots are qualified for 
both single-pilot/ autopilot and two-pilot operations. These 
requirements should be outlined in an operator's approved training 
curriculum. (Class II, Priority Action) (A-80-42) 

Upgrade flight operations manuals of 14 CFR 135 operators to 
assure standardization by clearly delineating operational duties and 
responsibilities of all required cockpit crewmembers. (Class U, 
Priority Action) (A-80-43) 

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

,, . 

.. , -~ .... , . , 
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US. Department 
of Transportation 

Federal Aviation 
Administration 

December 30, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chai rrnan: 

Office of the Admtntstrator 800 Independence Ave S W 
Washtngton DC 20~91 

This is in further response to NTSB Safety Recommendation A-79-79 issued 
September 28, 1979, and supplements our letter of December 27, 1979. 
This also responds to your letter of January 25, 1980. This recommendation 
resulted from an incident on September 18, 1979, involving an American 
Airlines, Boeing 707-323C cargo airct·aft approaching Chicago O'Hare. 

A-79-79. Issue an Airworthiness Directive to require a nondestructive 
inspection of 707-300/-300B/-300C/-400 models flap track lower support 
fittings and replacement if required. 

FAA Comment. In our letter of December 27, 1979, the Federal Aviation 
Administration (FAA) stated that we would probably issue a maintenance alert 
bulletin which would bring attention to the £lap separation through our 
maintenanc~ inspectors. However, subsequent review of years of service 
experience with the Boeing 707 aircraft has resulted in our finding that 
issuance of a maintenance alert bulletin is not warranted. Our service 
difficulty data reveals a total of only five instances of inflight 
separations of sections of the trailing edge flap and one case of an actual 
flap separation (the subject Chicago incident). There are a total of 75 
service difficulty reports involving trailing edge flap operation and 
structural irregularities. Of these, only 11 involve cracked fittings. 

There have been two known incidents where the wing station 293 fitting was 
completely failed. There was sufficient structural capability in the 
remaining support fitting:; to carry all flight loads. The damaged fittings 
were detected while the airplant; was undergoing routine maintenance. 

Static tests of the fittings P/N 65-2822 and 65-4016-3 showed large margins 
of safety which translated into speeds approximating 300 knots at a flap 
setting of 50 degrees. Even with one fittine, completely severed, the 
aircraft should be able to carry all design loads without the loss of the 
nap. 

, ~ ·-. f \ 
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Inspections of these fittings are cove::rei in operator maintenance/inspection 
programs. If cracks or other damage is found, corrective action is taken. 

The FAA has finishei its review of this matter ani considers action on Safety 
Recommendation A-79-7~ completed. 

~~ J. Lynn Helms 
Administrator 



Otfrce of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washrngton. DC 20594 

Please refer to the Federal Aviation Administration (FAA) letter of 
January 29, 1980, regarding National Transportation Safety Board Safety 
Recommendation A-79-79 issued Septemher 28, 1979. This recommendation 
stemmed from our investigation of an American Airlines Boeing 707-323 
inflight incident on September 18, 1Q79. On the approach to the Chicago 
O'Hare Airport, the left inboard tra:iling edge flap separated from the 
aircraft. 

The FAA letter indicated that the Safety Board would he provided 
with a summary of inspection findings to support the likely issuance of 
a Maintenance Alert Bulletin. '1-Je await this information and request an 
updated status report. Safety Recommendation A-79-79 is presentlv 
maintained in an "Open--Acceptable Alternate Action" status. 

Sincerely yours, 



Off•ce of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Wash•ngton. DC. 20594 

January 25, 1980 

k 
j 

Thank you for your letter of December 27, 1979, responding to the 
National Transportation Safety Board's safety recommendation A--79-79 
which requested issuance of an Airworthiness Directive to require the 
inspection of flap track lower support fittings on designated 707 model 
aircraft. This recommendation was issued as the result of an incident 
in which a flap separated in flight from an American Airlines Boeing 
707-323C on September 18, 1979, near O'Hare International Airpe>rt, 
Chicago, Illinois. 

We note that your response proposes the issuance of a Maintenance 
Alert Bulletin which, in conjunction with Boeing Service Bulletin 3373, 
would call attention to the support fitting cracking problem. In light 
of the Federal Aviation Administration (FAA) investigative findings 
described in your reply, which indicated that the extent of thE! problem 
did not warrant an Airworthiness Directive, we have classified your 
proposal as "acceptable alternate action." To assist the Safety Board 
in assessing the effectiveness of the FAA's proposed alternate action, 
please forward a summary of inspection findings which result from the 
issuance of the l-1aintenance Alert Bulletin. 

Until final action has been taken by the FAA and results reported, 
the recommendation will remain open. 

Sincerely yours, 

' ' 

F-:·::::·-
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FEDERAL AVIAT .. ON ADMINISTRATION 

'· 

Deceuioer 1979 

W~SHINCTON. D.C.. 2~91 . 

OrFIC[ or : 
TH[ AD .. !hi5HU.'T011 

lio~o=a~le ja~es c. King 
Cho;1 r.;-.. !n, N.s ~ ionc:.l !r,::lspo:-tation 

Sa fe::y :D~arc 
BOQ In6epen6ence Avenue, 5. ~. 
~c:.Ehingto~, D. C. 20594 

This is i:-. :-es?onse to tiT5E Sdety Reco..wendetion }_-19-1~ issuec 
Se~:ew~e:- ~S, 1979. 

A-i9-79. 1ssue •r. Air•c=~hiness Di=ective to rec~i=E ~ r~nce
s:~ctivc ins?ection of 7Ci-300/-300B/-300C/-400.wod£ls ilc? 
rro;:k lower support fitci=gs £nci replace~ent if re~~i=e~. 

C~e~:. !his :-eco~enca:ion zrose out o: ar. incice~: o~ 
Se:;t e::-:;:;.e:- 1 e, 1979, invoh-ing an American Ai:-lines, !.oei::i: /Oi-323C 
ca::gc je:, 1nS66A. As the ai:::-c:-a:t \Was c?p:-cac~ir!£ Cbicag" O'F.are 
A~rpor:, about 10 miles nc:-~h•est, the left inboa:-c :rail:~i eage 
ilz? se?ar.stec fro=. the ai:-crc!t at 190 ic.no:s &nc 9,SOC :ee: E.bove 
grou:::c le"\'e 1. NCI one on the frounc:! '-'.SS i~ju:-ec. 

T"ne 5oein~ Aircraft Cot:?a~y, Ane:-ican Airlines, lnc th~ ::ecerc! 
Av~a~ion Ac~inistr.srio~ <=~~) have stuciec the f£c~s e~c :he 
ci=c~nst&nces o: this ~ncioen: £~c £ny o:hers ~+.ic~ ~ig~: ~e =el£:e:. 
Lco;c facto=~ hzve been ancl~zec, fitting~ heve been ':a~ic ~estef :~ 
~~ri:fy s:rength capability: a~c the incicien: &irc:-a.f: ~u ~ee:: fli~~t 
chec~ed c:.~ Cticago O'Ea:-e tc ve:-ify the £cccracy o~ i:s ii=spee~ 

=eacou:s, ~atc~ing thee~~== readouts !ro~ the A~tc=.ctec ~6a= 
Te!'::'.:.::al S::ste:::: et that location. 

E.oe:.::.f iss-..:!ec S::-u::'-":-a: :...,~eri= Ac,·iscries on ra:· 3~. HiE, .apprisint 
• ... .: · ..... ..:;,... - · .... ~e c-~c~·c l.D &1~ ... t-·-··· 1c··e- S"t:-~·-C?era.ors ~~ l~S~cnCeS ~ •• e.el- Sv~ ac ~- ~ &~ .c~a- •- w.r--~ 

~i::~nzs tad ~ee;: found d~ring =outine i~spectio~s. ~~e=a:o:-s =es?:nte~ 
- 7-- --~t·n t;...e -ec··'-· -.+ ..; .... c:-.-~-:o...,c: r· ... c·· c~ .... .; .. -- .. .: ""'~:--~ ~ .. .. !:0 .:>0£~.-:: .... . .aa .. ----= ..,._ -"--!"'c. ... ,.J.. ~ ........ -..... •"·-•~---· _..,_--.-·~~ .... .. 

r-ace:-.. :1:: ~ss~cc Se:--·,·icf ~~ll£:i:: ~;c . .;:;::;, '-··~.icf: cc::s :::: i';'ls?ec:io..,.,s 
c~ ::::i~t= £~c ciescri~es £??=o?:-iate re~c:= F=o:e=u=es. 

Ea~ec cpc:; ocr revie\W of the se-:-\'ice hi s:o-:-y, ani t!Vc!t:.c:ion o: !~!.' s 
Se=vice. Di f:icu l ty Re~ rt dc:tc, 'Which indicates A co•T,-:.:a:-ci ~renc3, 
~e fee! t~lt 2~ Airwo•thi~ess ~irective iE no: ~&==•~:ei &: ~~is ti~e. 

' i 
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Rcthe~, ~ogethe~ ~i~h ~he Service Bulletin, ~e ~i:l p:-o~abl: 

issue a Mai~te~ance Ale~~ ~ulle~in, there~y b-:-i~~i~~ ~::e~:1on 
to :he protle'- th=~~g~ o~-:- ~.aintenance inspec:c~s. 

\.~e ,.,-i_}~ cie:e::u,ine o-:.:~ :in.al actions .a::e-:- 'We :-. .a"'='E ·r.c:c c.::. c??o:-:unity 
tc e'l.·a}u.a:e the 'Doein:; Se:-.-i::e Bt:lle:in .anc '1.-:.:: ~:-:-:.£<: :!-.: Eoc.:.c. 

5onc 
Ac:::.n:..s:ra:or 

' , 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: September 28, 1979 

SAFETY RECOMHENDATION(S) 

A-79-79 

On September 18, 1979, an American Airlines, Boeing 707-323C cargo jet, 
N7566A, was approaching Chicago O'Hare Airport. About 10 miles northwest 
of the airport the left inboard trailing edge flap separated from the aircraft at 
190 knots and 9,500 ft above ground level. No one on the ground was injured. 

Inspection of the aircraft revealed that the flap track lower support fittings 
had failed. Detailed inspection by a Safety Board metallurgist revealed that 
the fitting, PN 65-2822, at wing station 293 had a small amount of preexisting 
fatigue damage. 

Investigation revealed that there were no Airworthiness Directives issued 
previously. However, Boeing had issued Structural Interim Advisory No. 707/720-
110, dated May 30, 1978, to apprise operators of cracking of the fittings. The 
advisory reported that, during inspections, five operators had detected seven 
cracked fittings at station 293- in some fittings the cracking was extensive. 

On May 30, 1978, Boeing also issued Advisory No. 707/720-111 apprising 
operators that cracks had been found across the base of the flap track's lower 
support fittings at wing station 438 on both wings of two aircraft. Cracks were 
reported on a total of three airplanes. 

The Safety Board is continuing the investigation to determine why N7566A 
had an in-flight failure and the extent to which the small amount of preexisting 
fatigue damage contributed to or caused the failure. However, in view of the 
evidence of fatigue on N7566A and the service experience reported in the Boeing 
advisories, the Safety Board believes that interim action should be taken to ensure 
that the integrity of the flap installations on other B707 aircraft is not impaired 
by cracks in the flap track lower support fittings. 

2758 
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Therefore, the Nation&. Transportation Safety Board recommends that 
the Federal Aviation Administration: 

Issue an Airworthiness Directive to require a nondestructive inspection 
of 707-300/-300B/-300C/-400 models flap track lower support fittings 
and replacement if required. (Class I, Urgent Action) (A-79-7.9) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and 
BURSLEY, Members, concurred in this recommendation. 



U.S Department 
of Transportation 

federal Avkltion 
Administration 

December 30, 1981 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, sw. 
Washington, D.c. 20594 

Dear Mr. Chairman: 

Office of the Adm1n1strator 800 Independence Ave . S W 
Wash1ngton. DC 2059"' 

This is in further response to NTSB Safety Recommendation A-<:IJ-123 issued 
December 9, 1980, and supplements our letter of March 3, 1981. This also 
responds to your letter of April 15, 1981. 

A-80-123. 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. 

FAA Comment. The Federal Aviation Administration has completed its tests on 
the Detroit Diesel Allison 250C-20 engines to determine whether air could 
enter the fuel system through the drain valve. These tests demonstrate that, 
with or without the fuel boost pump "ON," air will not enter the fuel system 
when the drain valve is opened and the engine not operating. 

We do not believe that the accident that prompted this NTSB recommendation 
was caused by air entering the fuel system during operation of the filter 
bowl drain. Rather, evidence indicates it was caused when personnel failed 
to follow the Rotorcraft Flight Manual (RFM), which requires operation of the 
boost pump when the engine is operating. We do agree that a leaking drain 
valve could induce air into the engine fuel system during flight if the 
system is not pressurized by the boost pumps. However, pump operation is 
required for all ground and flight operations; redundant pumps are provided; 
a warning light illuminates when either pump is inoperative; and, finally, 
the fuel pressure gauge will reflect an unsafe condition when both pumps are 
inoperative. 

• 
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The Bell Helicopter Textron (BHT) Model 206A does not incorporate the 
airframe fuel filter that is installed on other BHT Model 206 helicopters. 
The airframe fuel filter is an optional filter that has been installed and 
delivered on other Model 206 helicopters. Rotorcraft Flight Manuals for 
these models include drain procedures for the airframe fuel filter but not 
for the engine inlet casting drain valve. The Model 206A RFM wru3 revised on 
May 13, 1981 , to include a procedure to drain the engine inlet casting drain 
valve. At the next routine revision, the remaining Model 206 series 
helicopter RFM's will be revised to make the existing airframe filter drain 
procedures applicable also to the engine inlet casting filter. 'tie do not 
consider immediate RFM revision necessary for these models since there is no 
safety of flight problem that could result either from not draining the 
engine inlet casting filter or by opening either drain without the fuel boost 
pump "ON." The RF!v'l' s are being revised to provide for positive expulsion of 
fluid from the drain. 

We consider action on Recommendation A-80-123 completed. 

• 

Sincerely, 

A-~ 
J. Lynn 
Administrator 

' . . . . 



Honorable J. Lynn Helms 
Administrator Designate 
Federal Aviation Administrattion 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety BoR~ ... : 

Please refer to the Federal Aviation Administration (FAA) letter of 
March 3, 1981, responding to National Transportation Safety Board Safety Recom
mendations A-80-123 and -124 issued December 9, 1980. These recommendations 
stemmed from the Safety Board's investigation of incidents involving engine 
flameouts in Bell helicopters powered by Detroit Diesel Allison 250C-20 engines. 

In response to Safety Recommendation A-80-123, we note that the FAA 
intends to have applicable Rotorcraft Flight Manuals revised to contain in·
structions for pilots to drain the fuel filter with the fuel booster pump on, 
and thus preclude the inflow of air during the draining procedure. Pending the 
revision to the manuals, Safety Recommendation A-80-123 will be maintained in 
an "Open--Acceptable Action" status. 

Regarding Safety Recommendation A-80-124, we have evaluated the FAA's 
review of the fuel system and the determination that having drain provisions in 
all filter bowls is necessary. This recommendation is now classified in a 
"Closed--Acceptable Action" status. 

We appreciate the responsiveness of the FAA and request to be informed 
when actions on Safety Recommendation A-80-123 are completed. 

( 

Sincerely yours, 

\ . . 

"' 
,. ·:1 ~/)/ 
~~ 

James B. King \... I 
Chairma~ 

-



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 3 , 1 9 81 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-80-123 and A-80-124 
issued by the Board on December 9, 1980. These recommendations resulted 
from the Board's investigation of several incidents involving engine 
flameout of Bell helicopters, Hodel 206. Investigation revealed that 
when the engine, an Allison 250-C20B, is operated without the fuel boost 
pumps on, 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 plli:lp. When this trapped air migrates through the engine 
fuel system, it causes fuel flow interruption and engine flameout or 
loss of power. 

A-80-123. 

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. 

FAA Comment. 

The BHT Nodel 206 Rotorcraft Flight Manuals (RFH) require that the fuel 
boost pump be in the "on" position during engine operations. 
Apparently, the helicopters involved in the flameouts which generaterl 
these recommendations were not being operated in accordancE! with RFM' s 
since with the fuel pump on, the fuel system is pressurized and air will 
not enter the system. The BHT Model 206 RFM's for Detroit Diesel 
Allison Model 250-CZO engine-powered helicopters contain drain 
procedures for the airframe fuel filter. These procedures include 
turning the fuel boost pump on prior to opening the drain valve. This 
pressurizes the system and prevents entrance of air into the system. 



') 
<-

We believe the difficulties cited in this recommendation are a matter of 
proper crew procedure, and adequate instructions are contained in the 
RFM's. However, we appreciate the intent of the recommendation and, 
accordingly, we have taken steps to insure that the applicable RFM's 
will be revised to instruct the pilot to drain the engine inlet casting 
filter with a fuel pump on to prevent inflow of air during the draining 
procedure. We believe this action will fulfill the intent of Safety 
Recommendation A-80-123 and, accordingly, the Federal Aviation 
Administration (FAA) considers action on this recommendation completed. 

A-80-124. 

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. 

FAA Comment. 

We have reviewed fuel system design criteria and it is our belief that 
good fuel system design principles, as well as pertinent certification 
rules, should require drain provisions for all filter bowb. lf the 
pumps are on during all engine operations and during filter bowl 
draining procedures, no danger of air flow into the fuel system will 
exist. Based on this conclusion, we do not consider removal of drains 
to be appropriate and, accordingly, no Airworthiness Directive (AD) 
action is contemplated. 

The foregoing comments are based on our findings relative to the Bell 
Helicopter Textron (BHT) Model 206 helicopter. We have verbally 
coordinated our findings with FAA regions where other helicopter 
manufacturers utilizing the Detroit Diesel Allison 250C-20 engines are 
located. This coordination procedure has disclosed no significantly 
different or new information than that revealed during our initial 
investigation of the BHT Model 206 helicopter. 

Accordingly, the FAA considers action on Safety Recommendation A-80-124 
completed. 

Sincerely, 

~~.,(~.......,.__ .. 
~s E Weithoner 

Acting Administrator 

'). 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

-------------~---------------------------

ISSUED: December 9, 1980 

SAFETY RECOMMENDATION(S) 

A-80-123 and -124 

On May 9, 1980, a Bell 20GB 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. 

The engine manufacturer, Detroit Diesel Allison, recognized over a year ago that 
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 the 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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fiight manuals for helicopters using the 250C'-20 engine revealed that the procedures for 
draining this filter during prefiight inspection are vague and do not require that the 
system be pressurized to insure that air will not enter the filter when the valve is opened. 
Detroit Diesel Allison 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 FA A-approved flight manual 
to include a detailed prefiight 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 III, Longer Term Action) 
(A-80-124) 

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

.. . 
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US Department 
of TransportatiOn 

Federal Aviation 
Administration 

DeceQber 30, 1981 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

Oll1ce of the Adm1n1strator 800 Independence Ave . S W 
Wash1ngton. DC 20591 

This is in further response to NTSB Safety Recommendations A-79-48 and 
A-79-49 issued June 14, 1979, and supplements our letters of September 11 , 
1 979, and January 15 , 1980. This also responds to your letter of October 15, 
1980. 

A-79-48. Expedite the evaluation of the propeller feathering system on G-21 
aircraft with STC SA1-52 incorporated to determine if an unfeather assist 
system is required with the Hartzell installation. 

A-79-49. If the evaluation shows that such a systan is required, issue an 
Airworthiness Directive to modify or replace the present s.ystem in order to 
eliminate the possibility of inadvertent loss of both engines when 
unfeathering a propeller. 

FAA Comment. Following the ditching of a Grumman G-21 A on November 5, 1 978, 
near St. Croix, Virgin Islands, the Federal Aviation Administration (FAA) 
reevaluated the propeller crossfeed system required for this t,ype aircraft 
modified to incorporate Hartzell propellers (Supplemental Type Certificate 
No. SA1-52). Based on the the design features of the s.ystem, it was 
concluded that incorrect sequence of propeller crossfeed valve/propeller 
control operation could result in the inability to restart either engine as 
experienced prior to the ditching. It was also concluded that no mechanical 
failure would result in such inability to restart either engine. In fact, 
the crew was able to restart both engines after the ditching. 



2. 

As an initial measure, Airworthiness Directive (AD) No. 79-IJ2-{)3 was issued 
January 29, 1979, to require a placard specifying the correct operational 
sequence. ~ copy of the AD was transmitted to the Board in our letter of 
September 11, 1979. 

It was noted that Beech 18 aircraft with the esme engine/propeller 
combination are approved with two alternate configurations. In one 
configuration, the engine starter is used to crank the engine and, in turn, 
develop the oil pressure necessary to unfeather the propeller. The alternate 
configuration incorporates accumulators to provide required oil pressure. 
Accordingly, both configurations were considered for the G-21A aircraft in 
lieu of the crossfeed system. 

The FAA discussed both configurations with personnel of the U.S. Department 
of the Interior in Anchorage, Alaska, who have extensive experience operating 
G-21A aircraft with Hartzell propellers in cold cl~tes. It was concluded 
that the crossfeed system was the only reliable means of unfeathering a 
propeller in extreme temperatures. The accumulator was p:u-ticularly 
disfavored because it was subject to losing its pressure char~ in such low 
temperatures. 

In view of the above, the FAA plans no further AD action to require removal 
of the propeller crossfeed system, or to require replacement of the crossfeed 
system with the accumulator system. 

We therefore consider action on NTSB Safety Recommendations A-79-48 and 
A-79-49 completed. 

•• 

J. Lynn Helms 
Administrator 



Office of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 
Washington.D C. 20594 

,,I. 

Please refer to the Federal Aviation Administration (FAA) letter of 
January 15, 1980, concerning National Transportation Safety Board Safety 
Recommendations A-79-48 and 49 issued June 14, 1979. These recommenda
tions pertain to the problem of unwanted feather of the operating 
engine during the unfeathering of the propeller of the nonoperating 
engine on Grumman G-21A airplanes modified under Supplemental Type 
Certificate SAl-52. 

The FAA letter indicated that the Safety Board would be provided 
with the background information considered for the evaluation of the two 
recommendations. We have not yet received the information. To evaluate 
the status of these recommendations, we request your further response. 

Sincerely yours, 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

March 27, 1980 

Reference is made to the National Transportation Safety Board's 
Safety Recommendations A-79-50 and A-79-51 issued June 14, 1979. These 
recommendations consider the problem of unwanted feathering of the op
erating propeller during the unfeathering of the propeller of the non
operating engine on Grumman G-21A airplanes modified under Supplemental 
Type Certificate (STC) SA 1-52. 

Your letter of September 11, 1979, indicated that the Federal 
Aviation Administration (FAA) was preparing a notice directing inspectors 
to review operator's manuals and checklists for the proper unfeathering 
procedures and for emphasis of these procedures in their training. 

In our examination of FAA Order 8430.17, CHG 11, dated November 3, 
1979, - AIR CARRIER OPERATIONS BULLETIN NO. 2-79-1--GRUMMAN G-21 AIRPLANE 
PROPELLER UNFEATHERING SYSTEM, the Safety Board was pleased to note that 
the contents of para. 309d(l) and (2) fulfill the intent of recommenda
tions A-79-50 and A-79-51, which are now classified in a "Closed-
Acceptable Action" status. 
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Sincerely yours, 
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Office o: the 
Ch;,irmar< 

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

Dear ~...r. Bond: 

National Tran.sportation 
Safety Board 

DEC 3 1 1979 

Thank you for your letter of September 11, 1979, responding to the 
National Transportation Safety Board recommendations A-79-48 through 51. 
These recommendations discuss~d the problem of unwanted feather of the 
operating engine during the unfeathering of the propeller of the non
operating engine on Grumman G-21A .:1irplanes modifi('d under Supplernenta] 
Type Certificate (SIC) SA 1-52. 

The Safety Board is pleased to note that in response to A-79-50 and 
51 the FAA is preparing a notice directing inspectors to review 
operator's manuals and checklists for the proper unfeatherin£ procedures 
and to emphasize these procedures in training. Pending the issuance of 
the said notice, these two recommendations are classified in an "Open-
Acceptable Action" status. 

In making recommendation A-79-48, the Safety Board was aware of the 
discussions and coordination between the Western and Great Lakes Regions 
which concerned an evaluation to reassess the requirement for the 
governor crossfeed unfeathering system as defined in STC SA 1-52. Also 
under consideration was an Airworthiness Directive to require removal 
of the governor crossfeed system. It was the intent of safety 
recommendation A-79-48 to expedite that reassessment and of A-79-49 to 
correct the system if the FAA determined that the crossfeed system was 
required. 

We, therefore, request that the FAA furnish the Safety Board with 
the data,which were considered during your referenced evaluation, that 
prompted the decision that the propeller unfeathering systems were 
satisfactory. Pending receipt of the requested information, safety 
recommendations A-79-48 and 49 will be classified as "Open--Acceptable 
Action." 

Sincerely yours, 



5ep1 a•• er ll, 1979 

Balarable James B. Kin; 
Ch;d man, Nati.alal Ttausfxn: t:atioo Safety Board 
800 Independence Avenue, S. W. 
Wash.in3tal, D. C. 20594 

Dear Mr. Q)aj nuan: 

'!'his is in respalSe to Natialal Transportation Safety 8:lard Safety 
Rea:mlendatia1S h-79-48 thl:txJ3h 51. 

A-79-48. Expedite the eval.uatioo of the propeller feathering system oo 
G-21 aircraft with SOC SAl-52 ir.c::cnpotated to detetmine if an unfeather 
assist system is required with the Hartzell installaticn. 

()'mnent. we have evaluated the propeller feather arrl unfeather systems 
and CXXlSider them satisfac:ta:y. 

A-79-49. If the evaluatioo shows that such a system is required, issue 
an Aifworthiness Directive to ucdify or replace the present system in 
order to eliminate the possibility of inadvertent loss of b:>th engines 
when unfeatbering a propeller. 

()'mnent. o.tr investigatioo has reveal.ed that the accident cited is the 
only recmded instance of urMmted feather of the propeller of the 
operating engine during unfeathering of the propeller of the iooperati ve 
engine in 22 years since the Cif¥tvval of S~lemental. Type Certificate 
STC SAl-52. Ccxipliance with the placard required by Airworthiness 
Directive (AD) 7~2-D3 will preclude unwanted feather. we oo oot plan 
any further AD actiCXI at this time. 

A-79-50. Review t:be ~ting manuals and :pLocedure checklists of all 
GnmDan G-21 operators to assure that the eottect procedures for 
unfeathering are provided and the ptoper J;XJSi tioo of the propeller 
lever is emphasized. 

A-79-51. Require tbat all operators of GNIIDan G-21 airpl.anes eqni~ 
w1th this unfeat:llering system ~ize in their t:raining p.togtam the 
correct ptooeOrres for ptq»l 1 er unfeathering. 
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CUWialt. We are pcepariDg to issue a notice direc:ti.ng i,nspect.(Es to 
assure that operators of Gr\lman G-21 ail:planes with s.oc SAl-52 
iu:xn:IX>Lated inclnde tbe J?Loper procedures far unfeathering in the 
operating mamals am cxx:kpit cbec::klists and enpt>asi ze these ptOCedures 
in their training. We expect to issue this noti.ce by 5epteDiler 30. 

A cqJy of AD 79-02-03 is enclosed. 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

-----------------------------------------Forwarded to: 
Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C.~ 20591 

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

ISSUED: June 14, 1979 

SAFETY RECOHMENOATION(S) 

A:..19-48 through -51 

The National Transportation Safety Soard's investigation of an accident 
. involving an Antilles Airboats Grumman G-21 at sea near St. Croix, U.S. Virgin 
Islands, has revealed a need for the reevaluation of the propeller unfeathering 
system installed on the G-21 airplanes which have Hartzell propellers installed in 
accordance with Supplemental Type Certificate SAI-52. 

The airplane was being flown by a company pilot on a test flight with FAA 
flight test personnel on board. The flight test was at the request of the FAA 
Southern Region to determine single-engine performance of the G-21. When 
unfea the ring the left propeller after completion of single-engine work, the right 
propeller suddenly feathered. Neither engine could be restarted and a landing was 
made in the open sea. The aircraft later sank due to the sea state; however, all 
occ~ants were uninjured and successfully rescued. 

The unfeathering system associated with the propeller installation consists of 
an oil crossfeed line, connected between the output pressure ports of the two 
propeller governors, with an on-off valve called an "emergency unfeather valve" 
located in the cockpit. When using this system to assist in unfeathering a 
propeller, the propeller control lever for the feathered propeller must be placed in 
the full forward, hjgh rpm position to assure that oil from the operating engine is 
directed to the propeller and not bypassed into the sump of the inoperative engine. 
If the oil is bypassed, pressure is lost in the operating propeller and it will 
automatically feather. Our investigation determined that the pilot had positioned 
the propeller lever out of the feather range but not fully forward as required. It is 
possible to unfeather the propeller without using the unfeathering system by 
placing the propeller lever just out of the feather range and cranking the engine 
with the starter. However, there are ambiguous and conflicting descriptions of the 
unfeathering procedures in different sections of the airplane operating manual used 
by this operator. From the description in one section it could be inferred that the 
lever should be positioned in the low rpm position when using the unfeathering 
system. In another section the proper procedure and lever position are specified. 
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In January 1979 the Great Lakes Region issued an Airworthiness Directive 
requiring a placard adjacent to the emergency unfeather valve which specifies the 
proper lever position. We are also aware that the Western and Great Lakes 
Regions have considered a reevaluation of this system and a reassessment of the 
requirement for it with the Hartzell installation. 

Because a number of Grumman G-21 airplanes with the Hartzell installation 
are used by Part 135 operators, the Safety Board believes more positive steps are 
necessary to assure that use of the governor crossfeed unfeathering system does 
not cause loss of both engines. Therefore, the Safety Board recommends that the 
Federal Aviation Administration: 

Expedite the evaluation of the propeller feathering system on 
G-21 aircraft with STC SAl-52 incorporated to determine if an 
unfeather assist system is required with the Hartzell installation. 
(Class n, Priority Action) (A-79-48) 

If the evaluation shows that such a system is required, issue an 
Airworthiness Directive to modify or replace the present system 
in order to eliminate the possibility of inadvertent loss of both 
engines when unfeathering a propeller. (Class n, Priority Action) 
(A-79-49) 

Review the operating manuals and procedure checklists of all 
Grumman G-21 operators to assure that the correct procedures 
for unfeathering are provided and the proper position of the 
propeller lever is emphasized. (Class n, Priority Action) 
(A-79-50) 

Require that all opera tors of Grumman G-21 airplanes equipped 
with this unfeathering system emphasize in their training pro
gram the correct procedures for propeller unfeathering. (Class 
n, Priority Action) (A-79-51) 

KING, Chairman, DRIVER, Vice Chairman, and McADAMS, Member, con
curred in these recommendations. GOWMAN, Member, did not participate. 


