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FOREWORD 

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

The Act specifies that whenever the Board submits a recommendation 
regarding transportation safety to the FAA, or other agencies of the 
Department of Transportation, that the agency shall respond to each such 
recommendation formally and in writing not later than 90 days after 
receipt thereof. The Act also requires that the response to the Board 
shall indicate the agency's intention to initiate adoption of the 
recommendation in full or in part, or to refuse to adopt such 
recommendation, in which case the reiiponsc ~hall toet !orth 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 recommendations. In 
recognition of the importance of these recommendations and the responses, 
the FAA, beginning with the first quarter of calendar year 1980, 
publishes quarterly reports of NTSB recommendations and all FAA 
responses to Board recommendations that were delivered to the Board 
during the applicable quarter. In additioij, 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 1 - 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 11 - 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 
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The purpose of this publication is to provide a systematic quarterly 
update and summation of NTSB Safety kecommendations and FAA actions dnd 
reponses. -This document is intended to k.~(·p the public abreast of NTSB 
and FAA efiorts in tht area of aviation safety for the applicabl~ 
quarter covered by the report. 
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SUMMARY 

Statistics for CY 1979 included: 

108 new recommendations issued to FAA. 

46 recommendations officially "Closed" during this period. 

Statistics for CY 1980 included: 

115 new recommendations issued to FAA. 

74 recommendations officially "Closed" dur-ing this period • 

The following exchanges of NTSB/FAA correspondence concerning NTSB Safety 
Recommendations occurred during the first quarter, January 2 through 
March 31, 1981: 

FAA initial responses to NTSB recommendations: 

10 letters involving 24 recommendations 

FAA letters to NTSB discussing reconsideration of earlier responses, 
current status, or followup actions: 

13 letters involving 21 recommendations 

FAA "final report" letters to NTSB: 

14 letters involving 21 recommendations 

Officially "Closed" by NTSB first quarter CY 1981: 17 recommendations 

There were four FAA responses to seven Class !--Urgent Action recommendations 
during this quarter. 

Accident Recommendation 
Date Number 

2/12/79 A-80-112 

6/12/80 A-80-115 

11/17/80 A-80-120 

Incident A-81-1, 2, 3, & 5 

Issue 
Date 

11/14/80 

11/19/80 

11/21/80 

1/6/81 

1 

Response 
Date 

3/30/81 

2/17/81 

2/4/81 

2/11/81 

FAA Action 

Issuing operations 
bulletin 

Expetiting delivery 
of color display 

Issued emergency AD 

Evaluations, Urgent 
Maintenance Alert & 
forthcoming AD 



'lhe FAA response to Class I - Urgent Act ion recoumendations is reflected by the 
following summaries: 

A-81-12. 

The United States was invited to participate in the investigation of the Saudi 
Arabian Airlines Lockheed Ir-1011 accident at Riyadh, Saudi Arabia, on 
August 19, 1980. The accident involved an in-flight fire in the aft area of 
the aircraft. Even though the aircraft was landed successfully, thE~ fire 
spread and all 301 occupants died as a result. The investigation was conducted 
in accordance with the provisions of International Civil Aviation Organization 
Annex 13, and issuance of the re]:X>rt of the investigation is the responsibility 
of the Kingdan of saUdi Arabia. As part of u.s. assistance in the 
investigation, tests and research were conducted at the Lockheed california 
COnpany and at the Federal Aviation Administration (FAA) ':technical center, 
Atlantic City, New Jersey. 

'Ihe aft baggage carpartment (C-3), aroc>ng others, where bulk baggage is carried 
beneath the aft cabin floor, was investigated as a possible fire origination 
area. Aloong the tests conducted to evaluate certain hypotheses regarding fire 
ptq)agatioo were fire penetration tests of the C-3 carpart:ment lining 
materials. Qle test showed that a 5-inch diameter, 12-inch-high ptopane burner 
flane (1,800 degrees F) placed beneath the C-3 carpartrnent ceiling penetrated 
the ceiling liner in less than 1 minute and then penetrated the cabin floor and 
carpet material in less than 2 minutes. A second test using the same burner 
showed that a 3- to 4-foot-high flame (1,160 degrees F, fuel rich) penetrated 
the ceiling liner in 25 seconds, and then the cabin floor and carpE~t material 
in 4. 5 minutes. 

The c-3 carpartment of the L-1011 is certificated as "Class D" undE~r the 
provisions of 14 CFR 25.857(d). '!hat rule states: A Class D cargo or baggage 
compartment is one in which--

(1) A fire occurring in it will be completely confined without 
endangering the safety of the airplane or the occupants; 

(2) '!here are means to exclude hazardous quantities of smoke, flames, 
or other noxious gases from any c:onpartment occupied by the crew 
or passengers; 

(3) Ventilation and drafts are controlled within each oonpartrnent so 
that any fire likely to occur in the oompart:ment will n:•t progress 
beyond safe limits; 

***** 
(5) COnsideration is given to the effect of heat within the compartment 

on adjacent critical parts of the airplane. For oorrpart:rnents of 
500 cu. ft. or less, an airfl<M of 1,500 cu. ft. per .hour is 
acceptable. 
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'lbe NTSB contends that the L-1011 C-3 conpartment was approved as "Class D" by 
"extrapolations" from the 500 cu. ft. volume and 1, 500 cu. ft. per hour airflow 
guidelines in 14 CFR 25.857(d) (5). According to the Safety Board, the 
theoretical concept of a Class D corrpartlnent is that a fire within the 
compartment would be extinguished by oxygen depletion, prevehting its 
propagation. This concept apparently has been successfully applied in 
narrc1t\7-bodied aircraft with limited volume conpartments. However, the Safety 
Board expressed concem that it may not be a valid concept for larger volume 
conpartments, such as the L-1011 C-3 corrpartrnent, because ruch greater volumes 
of o~en are available to support combustion prior to depletion and 
"snuffing." , The Safety Board believes that the additional air supply may 
support a fire for sufficient time to'allow penetration of the oompartlna1t 
lining, thereby providing access to an unlimited oxygen supply to support: 
prq>agation of the fire. The NTSB noted thdt preliminary tests coooucted at 
the FAA Technical Center, using a 770 cu. ft. simulated Class D carpartlnEmt 
tended to support this belief, since a fire of sufficient intensity to 
penetrate the L-1011 C-3's ceiling liner in less than 1 minute bumed for more 
than 10 minutes after the compartment airflow was shut off. 

It should be noted that the type of flames used in the tests at Lockheed and at 
the FAA Technical Center did not duplicate the type of flame (Bunsen burner) 
used to certify flammability characteristics of cargo and baggage oompar1~nent 
interior materials (14 CFR 25.855). HCMever, the Safety Board believes that a 
small fire in a piece of baggage could generate localized intense heat s:unilar 
to that from the propane bumer used in the recent tests and that the fire 
could penetrate the ceiling before the o~en supply is depleted. 

'lbe penetration of the L-1011 C-3 corrpartrnent ceiling could result in ha:~ardous 
consequences because m.rnerous major aircraft corrponents are routed bet~~n the 
ceiling of the cx::rrpartment and the floor of the cabin. Among these items are 
the No. 2 engine throttle cables, the No. 2 fuel line, and flight control 
cables. Fire reaching these corrponents could endanger the entire aircraft, and 
therefore, the NTSB contends that the deisgn does not corrply with the intent of 
14 CFR 25.857(d) (5). 'Ihe Safety Board also noted that once such a fire reaches 
the cabin, the cabin furnishings could become involved, and the fire \'.Uuld t.e 
more difficult to extinguish. 

According to the Safety Board, the possibility of a fire while in-flight and 
the questionable capability of the L-1011 C-3 carpartment to contain a fire by 
"snuffing" it to keep it from spreading suggest that the "Class D" 
certification of the C-3 conpartrnent should be reevaluated. Accordingly, the 
NTSB recanrended that the FAA: 

"Reevaluate the 'Class D' certification of the L-1011 
C-3 cargo compartlnent with a view toward either changing 
the classification to 'C,' requiring detection and 
extinguishing equipment, or changing the compartment 
liner material to insure containment of a fire of the 
types likely in the comparbnent while in-flight." 

3 



In response to this rec:xmrendation, the FAA noted that the L-1011 is oot unique 
in having a large Class D type cargo corrpartment that has been dernoostrated 1 to 
be in carpliance with the requirements of FAR 25.857(d). For this reason, ·'±le 
FAA did not agree that specific action pertaining to the L-1011 as a special 
case was apprq>riate. Neither did we find that the limited tests cited by the 
Board -were sufficient in themselves to justify the reCOilliended action. 

In response to a related recoumendation, the FAA did agree to 11 Review the 
certification of all baggage/cargo corrpartments (over 500 cu. ft.) in the 'D' 
classification to insure that the intent of 14 CFR 25.857(d) is ~~~t." 

The severity and progression of the Saudi Arabian fire caused the FAA to 
irmediately question the efficacy of the Class D fire contairunent concept. 
Imrlediately after the accident, the FAA began formulating a research program, 
to be accatplished at the Technical Center, to conduct a. a::nprehensive 
reevaluation of the concept and regulatory standards for Class D cargo 
compartments. Prior to issuance of the Board's recommendation, e1e FAA met 
informally with the NTSB staff to discuss the prelbninary results of the 
accident investigation. At that meeting, the Board staff members were advised 
of our program. Q1 January 15, 1981, the Office of Aviation Standards formally 
requested the establishment of a research prey ram. In this program, 
detection, extinguisl~ent, and flammability of cargo oampartment liners are 
evaluated. '!he FAA believes the program that has been initiated ~exceeds the 
intent of the NTSB's reocmnendation and the Safety Board was fully informed of 
our efforts in this regard. ·However, the agency has received no further 
response from the NTSB relative to Safety Recommendation A-81-12. 
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A-81-39 and A-81-40. 

On Janua:r:y 20, 1981, at 1127 p.s. t., a Beech B-99, N390CA, operated by Cascade 
Aitways, Inc., as Flight 201, crashed about 4. 5 miles southwest of Spokane 
International Airport, Spokane, washington. The accident occurred while the 
pilot was attenpting 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 ~act and postcrash fire. 

The SJ;><Xane VORI'AC {115. 5, GEX:i, Channel 102) was used for the inbound routiLng 
of Flight 201 and is used for the distance neasuring equipnent (IME) arc for a 
LOC Rwy 3 awroach. Upon arrival in the Spokane area, the flight was vectored 
for an instru:nent landing system { ILS) approach to runway 21. However, before 
the flight began the approach to runway 21, the tONer changed the active r1mway 
to runway 3 and vectored Flight 201 for the LCX: Rwy 3 approach. This approach 
utilizes the IOI.J localizer (109. 9) and collocated I:ME (Channel 36), both of 
which are located on the airport. 

While Flight 201 was initially being vectored for the LOC Rwy 3 approach, the 
IOLJ localizer and its associated DME were not operational because the Rwy 21 
was still being used by other arriving aircraft. '!he IOLJ localizer/DME ~~re 
turned on about 1124:08. About this tune, Flight 201 was advised that the 
aircraft was "6 miles fran OLAKE intersection, cleared for the approach.'1 

Shortly thereafter, Flight 201 was advised to contact the tower and Flight 201 
acknowledged. No other calls were received fran the aircraft. 

The noz:mal procedure for the LCX: ~ 3 approach allows descel1t to minimum 
descent altitude (MDA) (2, 760 ft.) after passing OI.AKE intersection, which is 
4. 2 miles from IOLJ. Without the airport environment in sight, a missed 
approach would be executed at 0. 2 DME before reaching IOLJ. Ole theory 
examined by the NTSB is· that Flight 201 may have mistakenly initiated an 
approach and let d<:Mn prematurely using DME mileage from the Spckane (Gffi) 
facility rather tl1an the mileage from the localizer facility depicted an the 
LOC Rwy 3 awroach chart. If an approach was continued using the wrong DME 
(Spokane VORI'AC), the aircraft would descend prematurely to MDA and oould 
strike the terrain near the Spokane VORI'AC, which is at approximately the same 
elevation as MDA. Flight 20l's initial impact point was about 1,300 ft. 
south-southeast of the Spokane VORI'AC. It should be noted, however, that 
similar awroach configurations exist at other airports throughout the United 
States where there are two DME facilities located near the localizer course. 
In any event, the Safety Board expressed belief that this type of navigational 
aid configuration constitutes a hazard that must be corrected ~diately. 
Therefore, the NTSB directed the two following Urgent Action Safety 
Recamendations to the FAA: 

5 



A-81-39. 
"Publish a Notice to Airman pertaining to the localizer 
approach to runway 3 at Spokane International Airport, 
Spokane, washington, errphasizing the need to use the IOLJ 
distance measuring equipment once established on the final 
approach oourse to runway 3. " 

A-81-40. 
"Add a precautionary note in tl1e plan view section of the 
chart for a localizer approach to runway 3 at Spokane 
International Airport, Spokane, Wasbington, such as: 

CAlli'! ON 

Use 109.9 IOLJ 111E (C"lannel 36) 
For Final Approach Course 
Distance Information." 

In responding, the FAA noted that these recarmendations were made prior to an 
NTSB hearing held in Spokane, Washington, in April 1981. '!he FAA was a party 
in that hearing. Based on testimooy and facts presented during the hearing, 
review of the accident package, and data relating to this and similar 
procedures, the FAA found no evidence that the localizer runway 3 procedure for 
Spokane International Airport, Spokane, washington, was a factor in this 
accident. 

We reviewed the Spokane localizer procedure and found that the requirement to 
use the IOIJ distance measuring equi:pnent (JlvtE) when established en the final 
approach course to runway 3 is adequately reflected. Acoordingly, the agency 
was unable to find adequate justification for publishing a Notice to Airmen. 
In concert with that determination, the FAA also found no justification for 
adding a precautionary oote relative to this procedure. Acoordingly, the 
Safety Board was informed that we intend to take no further action. on Safety 
Reocmneooations A-81-39 and A-81-40. No further response has been forthoorning 
fran the NTSB relative to these recorcmendations. 

6 

:~: 

~· ·. 



c 

DEPARTMENT OF TRANSPORTATION· 
FEDERAL AVIATION ADMINISTRATION 

January 7, 1981 

'lbe Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Olaiman: 

WASHINGTON, D.C. 20591 

Olrr:ICE OF 
THE Al:tMINISTRATO" 

'lbis is in response to NTSB safety Ieocmnendations A-SD-108 and -109 
issued by the Board on octdJer 9, 1980. ~ese reccmnendations 
resulted fran the Boaxd*s investigation of the crash of a Piper Arrow 
airctaft, N3839M, departing Kalispell, Montatus, on Jan\at'y 10, 1980. 

A-8D-108. 

Amend Air Traffic Control ~ 7110. 65B so that the tem "radar 
contact, • when used in ccmnunications with pilots, means that the 
target is identified and that the oontroller ·is able to vector the 
aircraft, and to require that, if there is an q:,erational advantage tJ:> 
either the controller or pilot for the controller to state •ra4ar 
contact• whe:n vectors cannot be provided# the pilot should be expressly 
infol:'llBd that veetors cannot be provided. 

A-BD-109. 

Amend Air Traffic Control Handbook 7110. 6SB1 paragraph lSO, to requit-e 
that when a pilot requests an IFR clearance fran an airport with no 
published insttunent departure procedures, the c:cnt.ml.ler-issued IFR 
clearance shall originate only fran sane point ih space that insures 
terrain separation an::J that the pilot shall be instructed to remain '1FR 
until reaching that point. 

Ccmnent. 

'lbe Federal Aviation Administration (FAA) .does n6t ooncur in these 
reocmnendatioos. OJr reasons for nonooncurrence are as follows:· 

· 'Ihe accident S\llll'ni!tY provided in your letter of October 9, 1980, 
does not substantiate the reconmended change fran the generally 
accepted and time-proven definition and use of •radar cilntact." 
1be ·AIM, paragraph 341 ,c. ( 3) , states, •When informed by A1t: that 
their aircraft are in 'RAMR a:NrACl'' pilots ahoqld disContinue 
positiOR reports over designated reporting points.• (also see the 
Pilot/Cbntroll~r p:Lossaey). '!he statement •radar cont:.;:t" allows 
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the pilot to cease making position reports, not to stop 
navigating for himself-unless he has been specifically issued 
radar vectors (or an initial heading to be flown after dE~parture 
for subsequent vectoring). 

'!be single aircraft accident, as described, does oot wat1::-ant 
substantive changes to Handbook 7110.658 that would traru;fer 
responsibilities for terrain avoidance, outside controll•~d 
airspace, and at uncontrolled airports, fran pilots to 
controllers. '!be accident Sl.l'llnat'Y indicates the pilot was 
provided with an A'IC clearance, including a route of fli9ht and 
safe altit~e ( 14,000 feet), awlicable within controlled 
airspace. SUbsequent developnents reflect a lack of eff•ective. 
camunication by the pilot concerning his interest in radar · 
vectors and the absence of a Illltual understanding as a t"esul t of 
the ineffective cxmrunications. MJre inportantly, the Sl.lll1InatY 
refl~ the pilot's failure to oonply with the basic elementary 
obstruction avoidance responsibilities of the pilot-in-command. 

As indicated in the AIM, paragraph 325 b. (5), "Each pilo·t, prior 
to departing an airport on an IFR flight, should consider the 
type terrain and other obstructions." and 325 b. (5) {c), "At 
airports where lnstrunent a};Proach prooedut"es have not been 
published, hence no published departut"e procedure, determine what 
action will be necessary and take such action that will assure a 
safe departut"e." r.t>reover, IFR Pilot Exam-0-Grams No. 8, "IFR 
Altitudes,• clearly states, "Per instrument flight alon~J routes 
not in controlled airspace and for which no specific minimum IFR 
iltitude has been established, it is the pilot •s responsibility 
to select altitudes which comply with obstruction clearcmce 
requirements. • Note also that "min.i.mum IFR altitudes," in 
conjunction with ME\, MOCA, etc., are a pilot's keys to safe IFR 
flight, rather than "minimum vectoring altitudes." 

The roles and responsibilities of the pilot and controller f<)r 
effective participation in the ATC system are containec1 in Sf!veral 
documents. Pilot responsibilities are· identified in the Feo~ral 
Aviation Regulations (FAR). Additional and supplemental infc:>:rmation 
for pilots can be found in the curt"ent AIM, N:>tices to Airme1~, 
advisocy circulars, IFR Exam-0-Grans, and aeronautical charts. 'lhe 
pilot-in-command of an aircraft is directly responsible for, and is 
the final authority as to, the safe operation of that aircraft (see 
FAR Se~ion 91. 3). 
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The roles and responsibilities of controllers intentionally overlap 
those of the pilot in many areas, but oot outside CXX'ltrolled airspa~:::e. 
Controllers assign IFR altitudes in IFR clearances that are at or above 
the minimum IFR altitudes in c:x:mtrolled airs~ce (see AIM, paragraph 
40l.b.2). A clearance issued 6¥ ~ is pred~cated on known traffic. 
An ATC clearance neans an authorization ~ ~, for the purpose of 
preventing collision between known aircraft, for an aircraft to proceed 
under specified rules within controlled airspace. It is oot 
authorization for a pilot to deviate from any rule, regulat1on, or 
minfmum altitude, or to conduct unsafe operation of his aircraft. ... 

We depend on instructor pilots to ensure that all pilots are thoroughly 
familiar with these basic requirements for flight under instrument 
flight rules. Therefore, it is inconprehensible that an instrunent 
instructor pilot, employed at the departure airport, could be obliv·ious 
to adjacent terrain and to his own IFR responsibilities as the 
pilot-in-ccmnand. In this case, it is readily apparent that the pilot 
departed into the area of higher terrain without a positive neans c,f 
avoiding that terrain until established on his ~-cleared route of 
flight. 

Although we do not concur in these recarrrendations, we have made 
appropriate elements within the FAA aware of the details of this 
accident, and our Rocky M:>untain Region has taken action designed t:o 
remind pilots that obstruction avoidance is a pilot responsibility, . 

.. particularly when operating outside of controlled airspace '<llhere ~ 
navigational guidance is not provided by ~. This was accarplish4!~ 
through publication of an article to pilots by our regional accident 
prevention specialist. The article addressed instrunent departure 
procedures and appeared in the newsletter of the ftbntana Aeronautics 
COrmdssion. We will make a cow of this article available to the lbard 
when it is received fran our regional office. 

The FAA considers action on Safety Reccmnendations A-80-108 and -109 
carpleted. · 
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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: October 9, 1980 

SAFETY RECOMMENDATION{S) 

A-80-108 and .:.109 · · 

----.--... ----~-------.- .. ---~-,.----.---~-~----... . "• ... 
On Januu.y JO,. 1980, N3839M,. a Piper Arrow alr~ratt, crashed into a mOimtaln 

.after. departing .the Kalispell City Airport, Kalispell, Montana. AU three persons aboard 
were killed. 

The Safety Board's investigation disclosed that the pllot, who was employed at the 
Kalispell .City. A.irport Q .an. instrument fiight instructor, had been issued, ~fore 
takeoff,. an IFR Clearance to the Calgary Airport via direct to the J(alispell VOR, direct 
to tbe Calgary VOR. Th~ clearance, .. fsSued by the ~s~~ Lalce Ci~. Air Route .Traffic 
Control Cepter, ~olud~d a climb to 14,000 ,feet and·:a., trinsponder code.. After 
ackDowledlir~g the olear~ef' the pUot asked, . "Ar• ... we.. go~DJ . ~o . , get vector_i 
northbound?".. The::controller replied, "I. could vector yol,l to tile: Canadlim bOrder; _after· 
'that Pm not sure if Canada can." The pllot answered, "We'll be· receiving Lethbridge by 

· ·that point." · 

As the aircraft reached the Kalispell VOR, .the eontrOUer sald."radar contact" and 
reque$ted;~ air.eratt's altitude. After the pUot reported· leaVIng "five point five,•· the 
controller, made ·the following transmission: . "Three ntner mike roger Lethbridge 
(unlnt~glble) bearing (unintelligible) five report reaching one four thousand." About 1 
minute later,, the pllot asked the center " ••• to let U$ know coming up on some high 
terral" if ·you would." The controller replied, "· •• are you ln the elou~ now?" The 
-pllot said that they were. There were no more transmlsslons from N3838M. 

The Kalispell Airport has no published instrument approach procedures and, thus,· 
no published IF.R departure procedures. An approach by visual reference to the terrain 
is the only. means of access to this airport. However, there are no procedures which 
prohibit .a pilot from fUing an IPR fiight plan and receiving an IFR clearance for 
departure from. tJUa airport or other airports· not having pUblished· Instrument departure 
procedures •. Normally, a pilQt files a route that may include a published Minimum En 
Route Altitude (MBA), a Standard Instrument Departure (SID), a Standard Arrival Route 
(STAR), a published IFR Departure Procedure for small airports, or a published 
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Instrument Approach Procedure, all of which provide sufficient altitude obstruction 
clearance. However, a departure clearance from an airport, such BJI the Kalispell 
Municipal, does not provide obstruction clearance. In fact, paragraph (5)(c), Instrument 
Departures, Obstruction Clearance During Departure, of the Airmant's Information 
Manual, states, · · 

"· •• At airports where instrument approach procedures have not 
been published, hence no published departure procedure, determtine 
what action will be necessary and take such acticm that wUJ: assure 
a safe departure." ·· 

Thus, in IFR conditions, such departures involve a hazard because·the pUot does not have 
available any published proc.edures for instrument fiight. Furthermore,. :he cannot get 
radar vectora until the aircraft climbs to the minimum vectoring altitude (MV A). The 
A TC issuance of. an lPR clearance for the portion Qf a,. fiight before it. reaches "protected 
airspace," or. airspace tha.t insures terr&in avoidan_c~,. give$ th~ pilot ,implied permiSsion to 
fly llllder actual IFR conditions via the IFR flight plan in an area where the Jrlight can only 
be accomplished safely under. VFR. The Safety Board believes that, in al'der to assure 
terrain clearance, a departure of this nature must be conducted visually, and that the 
controller-isSued IFR ¢earance should begin only at a point that provides separation from 
the terrain. · 

During its i~vestigation,. the Safety Board interviewe-d pilots who said that they 
expect the controller to be able to issue radar ve~tors after saying "radar eon tact." The 
ATC handbook. prohibits vectorilli aircraft below the MVA. · PUots have no etCCes$ tO MV A 
information because 1t is contained in docum.ents 1n individual ATC. facilities. These are 
not given genet:al distribution. . During. the investigation, the, oomroUer st•ted th~t . the 
MVA for the tught.was 12,500 feet,- that radar contact waS ~shed u the aircraft left 
5,$00 feet, that th8 target was noll"'mode C, and that the bearing to Lethbridg~ was an. 
"information only" item. 

" ' ~ ~· ; ' ' ·~: :. ' 'I' ' ~4 
.' ' ' • _·,·: • < .~!·}·~·: .. ~--- .-· _;"\~~:.·.~.t"<:··' .':::· .<< 

· The Safety Board . beJ,ieves that, .n this acci~~ i:: ba.&i ·.· on·#·.tflt{': ~ntroller's 
transmission, the pilot expected radar vectors and was not aware that the , c!Ontroller ·· had 
no terrain information and therefore was unable to. issue vectors until ·the, aircraft was 
above the MV A. Because this· misconception apparently is shared by many pUots, we 
believe a change in procedure is warranted. 

Therefore, the National Transportation Safety Boal'd tecommencls th&·t the· Federal 
A viation.Administration: 

Amend Air Traffic Control Handbook 7110.85B ao that the term "radar 
contact," when used in. communications with pilots, means that the 
target is identified and that the ·controller IS able to vector the aircraft, · 
and to require that, if there is an operational advantage to either the 
controller or pilot. for the controller to state "radal' contact" when 
vectors eannot be provided, the pilot Should .be expressly info.-med that 
vectors cannot be provided. (Class n, Priority Action) (A-80-108) 

Amepd Ail' Traffic Control Handbook 711Q .... , liNN~ yo, tJ 
require that when a pilot requests an IFR cleal'ance from .an ~port with 
no published instrument departure procedures, the controller-issued IFR 
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clearance shall originate only from some point ln space that Insures 
terrain separation and that the pilot shall be instructed to remain V.FR 
until reaching that point. (Class n, Priority Action) (A-80-109) 

lONG, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in these recommendations. 
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National Transportation Safety Board 

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

Washington, D.C. 20594 

This is in reply to the Federal Aviation Administration (YAA) letter 
dated January 16, 1981, concerning National Transportation Safety Board 
Safety Recommendation A-80-110 issued October 24, 1980. This recommer.da
tion stemmed from an incident involving a Cessna Model 421B at Terre 
Haute, Indiana, on March 20, 1980. We recommended a modification to the 
table configuration on certain Cessna Models 414 and 421 aircraft to 
eliminate interference of the table installation with the escape hatch. 

We note that in the subject incident the table was not stowed in 
accordance with requi.~ec:l:. procedures.. We also. note that a .. placard is 
required· to specify proper stowing of the table for takeoff and landing 
and that an Airworthiness Alert was issued in June 1979 to caution 
maintenance personnel to check cup holders to ensure there was no 
obstruction to the emergency exit. 

We thank the FAA for investigating the problem. Safety Recommendation 
A-80-110 is classified in a "Closed--Reconsidered" status. 

Sincerely yours, .o;;::> .. 
::s: ..:::. 
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DEPARTMENT OF TRANSPORTATION 
. FEDERAL AVIAnON ADMINISTRATION 

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

January 16, 1981 

'lbe Honorable Jar.leS B. King 
Olaitman, National Transportation 

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

Dear Mr. Olaimmu 

WASHINGTON, D.C. 20511 

'Ibis is in response to N'!SB Safety B:!cxrmendation A-SD-110 issued by 
the !bard on Qr;:tober 20, 1980. 1his moc:mnendation r:esul ted fran the 
Board • s invest~gation of an incident involving a Cessna M:x1fiU 42lB, 
N82169, at Ten:e Haute, Indiana, on March ~' 1980. 

A-Bo-no. 

Require a DO:lification to the table c:onfigumtia\ a\ Cessna Jlbdel 414, 
aircraft ( S/N 414-0357 through 414-Q800) and Cessna r-bdel 421 
aircraft (S/N 4218-0301 through 42l.B-0970) to eliminate interference of 
the table installation with the escape hatch. 

catment. 
-

'!he Federal Aviation Administration (FAA) does not concur with 
Reo::mtendation A-8D-110. 'lhe optional executive table on Cessna 
Model 400 series airplanes has always been a t:lu:ee-1eaf folding tabl•! 
which is hinged to, and slides down inside, the cabinet CXJ1Pletely 
s tcwing the table. '!be cabinet itself is nwnted aft of the emergency 
exit and does not interfere with its operation. A placard is teqUired 
to specify proper stCMing of the table for takeoff and landing. In the 
incident involving N82169, the table was n:lt stowed in acooz:dance with 
required procedures. Ql the serial n\l'llbers cited, the cup b:>lder is 
se,cured to the cabinet with Velcro strips. 'lhe cup holder is easily 
dislodged fran the Velcro attachment during any atteopt to open the 
energency exit. 

In view of the above, we are unable to justify a required mdification 
to the table configuration. As you are probably aware, however, an 
Airworthiness Alert was issued in June of 1979, to cautioo maintenance 
personnel to check cup holders for ease of rem:wal, 'lhis was done en 
the basis of a field report that the cup holder had been glued down. 
Presumably, the Velcro strips became ineffective after prolonged use 
and glue was used instead of replacenent strips. NJ further reports1 
have been received. 

1 7 
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We do not believe arr.t further actial is necessary at this 1:.ime, but we 
will continue to mnitor this CXX1dition. 

'!be FAA considers action oo Safety atCXJIIDel'XJation A-so-uo CCIIPleted • 

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

<' .. , 

. .J SSUED: oCtober 24; 1980 

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

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

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

SAFETY RECOMHENDAriON(S) 

A-80·110 

T~ ~atioftal Transport~tlon Safety Board fs.ti1Y;$ttlattnl.·lulin.Sid~t ·involving a 
Cessna. M_odel 421B, N82169, which occurred at Terre· Haute, Indiana, on March 20, 
1980. AlU)otiiJh the inv,stigation •s not .complete,_ the Safety B(Muod has identified a 
prof;)lem a:ttectirig occupant ~scape and survlvalln this .iil~i®nt which we believe merits 
remedial action-by. the Pederal.Aviatlon Administration.. · · · 

. Examination of the wreckage revealed that the forward end of the writing .ta9le 
and the paneling asOC!iated with the table installation overlapped the lower rear corner 
of the emergency escape hatch frame. The overlap restricted the removal of the 
emergency ~pe hatoh. _ In addition, the cup hold.er on the tcrwar4 end of the writing 

, ; . table further impeded the removal of tht! emergency · escape hatch. This . table 
configuration ·was optional equipment for about 240 model 414 airCraft (S/N 414-0357 
.through 414-0800) and 508 model 421 aircraft (S/N 4218-0301 through 4218·0~70), 
which were manufactured between 1973 and 19'15. A dealgn Installation change was 
made with. respect to the optional table lnstallatlop on -these models for aircraft 
manufactured subsequent to 1975; therefore this probl~m does not exist on the later 
airera:tt. · 

Numerous recommendations and proposals to lmpt'ove oceupant esoape have been 
made over the years by Government and industry organizatlon8, and significant 
improvements have been made. However, access to the escape hatch on these aircraft 
is still margin$!,. This incident might have resulted ln fatalltiei if a postcrash fire he,d 
er~ted, and it ·wustra.tes the need to review and monitor cabirt'desigrr to insure that 
interior lnstallatiOils do not obstruct the removal and use of emergency escape hatches. 

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

Require a modification to the table configuration on Cessna Model 
414 aircraft (S/N 414-0357 through 414-0800) and Cessna Model 
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421 aircraft (SN 4218-0301. through 4218-0970) to eliminate 
interference of the table installation with the escape hatch. 
(Class II, Priority Action) (A-80-110) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLD~AN, and BURSLEY, 
Members, concurred in this recommendation. ' 

~~ )vi' .. 
~1),-f'-:!f-

By: ~ames B. King ~7 
Ctlairman 

i 
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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 Bc•ard 
Washington, D.C. 20594 

Thank you for your letter of January 23, 1981, responding to 
National Transportation Safety Board Safety Recommendation A-8Q-lll 
issued November 7, 1980. This recommendation stemmed from our inves
tigation of an incident involving the fatigue failure and separation of 
a Hamilton Standard propeller blade from a Douglas DC-3C engine. We 
recommended that the Federal Aviation Administration (FAA) make Hamilton 
Standard Service Bulletins No. 329 and 329A mandatory. 

The Safety Board is pleased to note that the FAA will issue a 
Notice of Proposed Rule Making and decide by March 1981 whether or not 
to make the two bulletins mandatory. We appreciate your offer to keep 
us apprised of the status of Safety Recommendation A-80-111 which we are 
maintaining in an "Open--Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

January 23, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

The Honorable James B. King 
Chairman, National TransfX)rtation 

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

Dear Mr. Chairman: 

This is in response to NTSB safety Recommendation A-80-111 issued by 
the Board on November 7, 1980. This recorrunendation resulted from th.e 
Board's investigation of an incident on December 27, 1979, involving 
separation of a Hamilton Standard propeller blade (P/N 6353A-18) from 
the right engine of a Douglas DC-3C aircraft, NlOOSD. 

A-80-111. 

Hake conpliance with Harailton Standard Service Bulletins No. 329 and 
329A mandatory. 

Canrnent. 

The Federal Aviation Administration (FAA) has corrpleted a technical 
evaluation of Safety RecoJml~ndation A-80-111. 

Based on this review by our Great Lakes Region, we are initiating clction 
to issue a Notice of Proposed Rule Making (NP~1) relative to the 
inspection described in Ilamilton Standard Service Bulletin Number 329A. 
The anticipated date for issuance of the NPRM is January 1981 with a 
60-day cosnment period. The decision on whether or not to proceed \~ith a 
final rule is expected to be made during March 1981. 

We will keep you apprised on the status of our action on N'.IEB ~fety 
Recommendation A-80-111. 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: November 7, l980. 

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

Honorable Langhorne M. Bond 
Admin"istrator 
Federal Aviation Administration 
Washington, D.C. 20591 

SAFETY RECOHMENDATION(S) 

A-80-111 

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

On December 27, 1979, a Hamilton Standard propeller blad• (P/N 6353A-18) 
separated from the right engine of a Douglas DC-3.C aircraft, NlOOSD. The separated 
blade damaged the underside of the fuselage and one of the left propeller blades. 

Metallurgical examination of the butt end of the separated b.~de (metallurgist's 
factual report No.· 80-58) revealed that the fracture was caused .by the presence of high 
cycle, low str-. fatigue cracking which had progressed through a substantl~l part of 
the blade cross section. The primary fatigue crack initiate~ from. an. area of.corrosion 
on the shank of the blade. adjacent to .the butt (Ulet blend. Additional are~ of severe 
corrosive attack were found ·on the shank an~ fillet, and drf.ed oil siudge .$td rusted 
·rollers were found On ·the r()ller bearing from this area. The m,etallurglcal examination 
·indicated that the separated blade met engineering drawing requirementS for the fl11et 
radius, material hardness, microstructure, and chemical composition. 

Aircraft logbook entries. indicated the failed· blade· was prevfouely installed on a 
propeller ot a different aircraft which had accumulated less than 1,000 hours· of service 

. between 1971 and 1978. The Safety Board believes that the corrosive attack of the 
blade began wtthin this time, most likely during an extended idle period when -the 
corrosion protection provided by the oil in the hub may have been lost. 

In addition to the above blade failure, the Federal Aviation Administration's 
(FAA) service difficulty report file revealed that, in the last 5 years, at least six 
instances· of corrosion-related damage to the shank or fillet of Hamilton Standard 
Hydromatic propeller blades have been reported. 

The aircraft. industry has recognized the problem of corrosion dam&Je to propeller 
components for. many years. Hamilton Standard Service Bulletins No. 329, issued 
November 18, 1954, and No. 329A, issued September 15, 1960, recommended that blades 
be visually examined at least every 18 months. Currently, however, there are no 
Federal ~egulations that require blades to be inspected at any specific calendar 
intervaL Hamilton Standard personnel have estimated that a visual examination would 
take 4 to 6 man-hours per propeller. 
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Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Make compliance with Hamilton Standard Service Bulletins No. 3:29 and 
329A mandatory. (Class II, Priority Action) (A-80-111) 

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

~~ { .._..chairman · 

.. 
• 

.. 



Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington~ D.C. 20591 

Dear Mr. Weithoner: 

National Transportation Safety Board 
Washington, D.C. 20594 

Thank you for your letter of February 11, 1981, responqing to National 
Transportation Safety Board Safety Recommendations A-80-112 through A-80-114 
issued November 14, 1980. These recommendations were made as a result of the 
accidents involving an Allegheny Airlines Nord 262 at Clarksburg, West Virginia, 
on February 12, 1979, and a Redcoat Air Cargo, Ltd., Bristol Brittania 253 at 
Billerica, MassachL set~s, on February 16,, 1980. They pertain to ._)roblems with 
the use of ethylene glycol as an anti-icing agent. 

In Safety Recommendation A-80-112 we asked the Federal Aviation Adminis
tration (FAA) to advise operators of the potential hazard of an accumulation of 
wet snow on airfoil surfaces after deicing with a diluted ethylene glycol 
solution. We are pleased to learn that the FAA is preparing an operations 
bulletin to emphasize the dangers 9f snow accumulation on aircraft following 
deicing. The status of this recommendation is classified as "Open--Acceptable 
Action." 

In A-80-113 we recommended that the FAA initiate a study of the effective
ness of ethylene glycol-based deicing fluid concentrations as an anti-icing 
agent under differing icing and snow conditions. We note that the FAA intends 
to initiate a study and inform the Safety Board of its findings. This recom
mendation is alsc., classified in an ''Open--Acceptable Action" status. 

In Safety Recommendation A-80-114 we proposed that the FAA publish and 
distribute to operators detailed information regarding the characteristics of 
deicing/anti-icing fluids and guidelines regarding their use. We note that the 
FAA plans to issue an operations bulletin requesting air carrier certificate 
holders to ensure that deicing..,lanti-icing procedures are incl4ded in their 
manuals. This alternate action will satisfy the intent of A-80-114 which is 
classified in an "Open--Acceptable Alternate Action" status. 

We thank the FAA f·or actions taken and ongoing to satisfy these 
recommendations. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
"'FEDERAL AVIATION ADMINISTRATION 

February 11, 1981 

WASHINGTON, D.C. 20591 

OFFICE 'OF 
The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
THE ADMINIS"rRATOR 

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

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendations A-80-112 through 
A-80-114 issued by the Board on November 14, 1980. These recommen
dations resulted from the Board's investigation of the crash of an 
Allegheny Airlines Nord 262, at Clarksburg, West Virginia, on 
February 12, 1979. The Board also investigated the crash of a Redcoat 
Air Cargo, Ltd., Bristol Brittania 253, at Logan International 
Airport, Boston, Massaehusetts, on February 18, 1980. 

A-80-112. 

Advise operators of the potential hazard of an accumulation of wet 
snow on airfoil surfaces after deicing with a diluted ethylene glycol 
solution. 

FAA Comment. 

The Federal Aviation Administration (FAA) concurs in this safety 
recommendation and we are preparing an operations bulletin to 
emphasize the dangers of snow accumulation on aircraft following 
deicing. Operators will be requested to review their deicing and 
anti-icing procedures in view of these accidents. A copy of the 
operations bulletin will be forwarded to the Board when it is issued. 

A-80-113. 

Initiate a study of the effectiveness of ethylene glycol-based deicing 
fluid concentrations as an anti-icing agent under differing icing and 
snow conditions. 

FAA Comment. 

During the April 1969 Federal Aviation Administration Aircraft Ice 
Protection Symposium, it was emphasized that prior to flight, the 
final inspection must assure a clean-surfaced wing. This requirement 
remains valid regardless of the effectiveness of either fluid used; 
deicing or anti-icing. The FAA believes these criteria are adequate 
for release to taxi. 
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We also believe, however, that a study on ethylene glycol-water 
deicing mix as anti-icing agent under differing icing and snow 
conditions will provide significant information on wing surface snow 
accumulation from taxi to takeoff. Accordingly,' we intend to initiate 
a study through our R & D organization and the Board will be informed 
of the results of this study. 

A-80-114. 

Publish and distribute to operators detailed !~formation regarding the 
characteristics of deicing/anti-icing fluids and guidelines regarding 
their use. 

FAA Comment. 

The FAA does not concur in this safety recommendation because we 
believe the manufacturer, rather than the FAA, should be charged with 

~ this action. Detailed information regarding the characteristics of 
deicing/anti-icing fluids and guidelines regarding their use should be 
obtained from the manufacturer of the product, since only this source 
has the test data to backup claims of the effectiveness of its 
product. 

We do, however, appreciate the intent of the recommendation. 
Accordingly, we plan to issue an operations bulletin which will 
request air carrier certificate holders to ensure that 
deicing/anti-icing pro&edures are included in their manuals. 

We believe these actions will fulfill the intent of Safety 
Recommendations A-80-112 through A-80-114. 

')0 
... u 

Sincerely, 

~~--
Charles E. Weithoner 
Acting Administrator 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 2Q591 ,,,.•' 

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

ISSUED: November 14, 1980 . 

SAFETY RECOHMENDAT't ON (S) 

·. A-8G'"'U2 through -114 

On February 12, 1979, an Allegheny Airlines Nord 262 cruhed on take.off from 
Clarksburg, West Virginia. The accident resulted In two fatalities and seven serious 
injuries. At the tim~ of takeoff, there were light snow showers at t~e a~rport with an 
estimated accumulation rate of approximately 1 inch per hour. Deleing of the atrcraft, 
.with. a 78-percent solution of an ethylene glycol-based deicing fiuid and water, was 
completed 25 to 40 minutes prior to takeoff. . WitnesSes. reportedly. saw snow on the 
exposed horlzont~ surfaces of the aircraft when. it taxied out. The prob$ble cause of 
the ac.cident was determined to be, in part, t}1e loss of lateral.control and lift due ·to 
snow 011 the wings and empennage when the aircraft climbed out of· ground effect. The 
presence of frozen snow on the upper horizontal airfoil surfaces was confirmed by 
photographs after the accident. 

On February 18, 1980, a Redcoat Air Cargo, Ltd., Bristol Brlttania 253, crashed 
shortly after takeoff from Logan International Airport, Boston. The accident resulted 
in seven deaths and one serious injury. Light snow had fallen throughout the period of 
flight preparation, taxi, and takeoff at a rate of between 0.5 and 0.8 inch per hour. The 
aircraft had been deiced with a 30-percent solution of an ethy~ene glycol-based deicing 
fluid 45 to 60 minutes prior to takeoff. Evidence indicates that wet snow, which 
accumulated on the wings and horizontal stabilizer prior to takeoff, was a major factor 
in this accident. 

Although an ethylene glycol-water mix is useful as a deicing agent, only the 
undiluted fluid. is recommended by . the manufacturer as an anti-icing agent. In the 
above accidents, the very fact that the exposed airfoil surfaces were wetted may have 
actually enhanced the accumulation of wet snow and created. a condition in which the 
wet snow was not blown off by air ·moving over the surfaces~ 
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Therefore, the National Transportation Safety .Board recommends that the Federal 
A vl.«ition Administration: · 

Advise operators of the potential hazard of an accumulation of wet 
snow on airfoil surfaces after deicing with a diluted ethylene glycol 
solution •. (Class I, Urgent Action) (A-80-112) 

Initiate a study of the effectiveness of ethylene glyeol-bued 
deicing fluid concentrations as an anti-icing agent under differing 
icing and snow conditions. (Class U, Priority Aetlon) (A-80_;113) 

Publish and distribute to operators detailed information regarding 
the characteristics of deicing/anti-Icing fluids and guidelines 
regarding their use. (Class D, Priority Action) (A-80-114) 

KING, Chairm·an, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members. concurred in these recommendations. 
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Honorable J. Lynn Helms 
Administrator Designate 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Boaud 
Washington, D.C. 20594 

April 10, 1981 

Reference is made to the Federal Aviation Administration (FAA) letter c•f 
February 17, 1981, responding to National Transportation Safety Board Safety 
Recommendations A-SQ-115 through -119 issued November 19, 1980. These reconmen
dations stemmed from the Safety Board's investigation of an accident involving an 
Air Wisconsin Swearingen SW-4 which crashed during a thunderstorm in easterr, 
Nebraska on June 12, 1980, and other accidents associated with severe weather. 
The recommendations pertain to the installation of National Weather Service color 
weather radar remote equipment in all FAA Air Route Traffic Control Centers having 
Center Weather Service Units. 

The Safety Board is pleased to note that the FAA essentially agrees with these 
recommendations and that actions are in progress toward their fulfillment. Safety 
Recommendations A-SQ-115 through -119 are classified in an "Open--Acceptable Action" 
status. 

We thank the FAA for actions taken and ongoing. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
..FF.DE~I,L AVIATION ADMINISTRATION 

February 17, 1981 

'!he Honorable James B. King 
Olairman, Natialiil Transportation 

Safety Board 
800 Independence Avenue, &W. 
Washington, OC 20594 , 

. Dear Mr. Chaitman: 

WASHINGTON, D.C. 20591 

OFFICE Of 
THE ADMINISTRATOR 

'Ibis is in response to N'lSB Safety ~corrmendations A-8Q-ll5 through -119 
issued by the Board on N::M!mber 19, 1980. 'lbese recx:mnendations rE$ulted 
from the Board's investigation of the crash of an Air Wisconsin 
SWearingen, sw-4, during an encounter with a level 5 or greater thunder
s tom in eastern Nebraska at June 12, 1980. 'lbese rec:x:.rrmendations also 
result from the Board • s investigation of other severe weather-related 
accidents and examination of National weather Service (NNS) and Air 
Traffic Control (lm:) radar systeros. 

A-8Q-115. Expedite the delivery of NWS weather radar color remote 
displays to all Air lbute Traffic Control Centers • Center Weather Service 
Ulits. 

FAA Ccmnent. 1be Federal Aviation Administration (FAA) concurs in this 
recanmendation and every effort is being made to expedite delivery of the 
color display. All CXXltract negotiations have been oc::mpleted, and the 
delivery schedule has been finalized. 'lbe first delivery is scheduled 
for June 1981 and the last for May of 1982. A copy of the N1'SB 
reca:mrendation has been provided to all participants of the weather radar 
reoote program in order to en:phasize the urgency of this effort. We will 
keep the N1'SB infoz:med of our progress in this area. 

A-8Q-ll6. Schedule the planned testing of lfiS weather radar colc,r remote 
disPlays at the Clevelam Air Rollte Traffic Control Center to enc:anpass 
the next season of frequent oonvective meteorological activity. 

FAA Ccmnent. 'Ibe FAA cxmcurs in the intent of this recarmendatic:m. 
However, testing of the weather radar remote dis~ays in the Cleveland 
Air lbute Traffic Control Center can take place cmly when sufficient 
convective meteorological activity is available. Accordingly, no date 
has been set for this testing, but we will c:armenCe this effort at the 
apprcpriate time. · · 
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A-Bo-117. Expedite the developnent of awropriate graphic :mapping tech
niques for correlation of the ~ weather radar oolor remote display and 
the air traffic controller's radar display presentation. 

FAA o-ent. ~e FAA concurs in this reoc:mnendation and the contractor is 
WOiiing with the Cleveland Air Route Traffic Control Centet~ staff in an 
effort to ucdify the off-the-shelf hatdware and software sc, as to neet the 
center's ~irements for an adequate display. Rec::ent repc,rts indicate 
tbat the equiiJoent ncaification iS now so percent ax~plete.. Several 
software pJ:Cbl.eRL9 remain to be solved, but these are relat:ively minor and 
relate to time source/ antenna tilt, and other secondary ditta. 

A-8o-118. Expedite the develq:rnent of an integrated weather radar/air 
traffic control radar single video display system capable ~of prCNiding 
multiple weather echo intensity discrimination without derogation of air 
traffic control radar intelligence. 

FAA camaent. ~e FAA concurs in the intent of this reoamendation and, 
in fact, the agency nquirement has always been for air ttaffic and 
weather data to be integrated on a single display. 'Jhe us•e of separate 
displays is considered an interim measure to overcane exil:>ting equipnent 
limitatials. It is anticipated that an integrated weathe1: radar/air 
traffic control radar single video display will be attained with the 
introduction of the 9020 replacement and Doppler weather radar. This 
effort 1s currently in ~ress and we place a high priority on completion 
of this ptogram. 

A-8Q-ll9. Require air route traffic control centerS to make maximum use 
of the existing National Weather Service radar sites as inputs to the 
color remote displays at their facilities. 

FAA Ccmnent. 'lhe FAA concurs in the intent of this r:ec:cmnendation and 
present Planning calls for 70 N'JS radars to be remoted tc1 air route 
traffic control centers. '1\ienty-nine air traffic control. (A'IC} radars are 
used in the absence of available NWS radars. 

In SLIIIIIBty, the FAA essentially agrees with the intent oj: these five 
recc:llllll!ndatialS, ·and agency programs have already been in progress in each 
atea addressed. We will continue these efforts in order to improve our 
weather radar capabilities to the maxinun extent possible. 
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NA IIUNAL I KAN~t'UK I A IIUN ~Jio\rt.l T tsUAKU 
WASHINGTON, D.C. 

ISSUED:. Novem1>e~ 19, · 1980 

---~----- ....... ~~-~-.r.~~--·~-- ..,;··-- --... -:.-01111!1'~ ---·"'!'~-·---· 
Forwar.ded ,to:'.. , : .. ·· · · 
H~orable. Lannorne M·. BoncJ, 
.Administrator · · ., . · . 
Federal .t\Yia-IOJ1•.Mminl$tl"ation · · ·. · 
Washington*:.n~o .. {::tos9t .. : · · "> ... 

·- . ~ ' 

: , •. , •• /,··~/ . '.,. ·t .•• 

•' ' ' I '• • ,:, .\' •, ~) ·,fr.. •'~ > , :_,;;; ,•, < ' ' .' ' '/" 

... S.Af~J"(· .R£.C~J4KENDATJON. (S,) . 
. 'I' 1.~~ .... ' .. . . . '" ' . . . ·- . .· ~ .. ' ' "' ,. 

. . 
-----·-··----~.--·_---~~~-·---~---~--~·-~-~~--~·----. - - . . _. . - __ ; ·.. ·. . 

.. Ort June J2~ 1~80, anA'r Wisconsinsw_.~lngen_$W~4.~r~heij~lllJ"'",en~qunt.
with .a level 5 or treater . tli\mderstQ~m Jn eastern NebrUka. Thirteen pe'tSQnS Were 
kiUed and tff'o pet8()~ ~~e seriously i~jured. . . · . . . . . . . 

. During ~tsJlfghl, t~ aircraft tl&d been under ~. CC)Dttol or ~~· .r,!ltll)$4pQliS Mr 
Route Tr.atttc Qol'ltr.~ Center's (ARTCC) 0111aha low ·altitude sector, as well' as other 
seet9rs within the s•me . ARTCC. .· . However~ ... the,. 8aft.tx •. BOard*e: Jilvest~~atton ·has 
reye8le~ that, .Q~; of ~he ~~~(Jl' controllers ,tr~ml.~te~ tl\fornuatlo~(~o}~e fUihtcre~ 
reprding .the l~tion ~dlnte~y ~f the·,tlltJ~cf~~~~m~ftm. lrl~~h!.'"'~Jt oJ t~ ~~t. 
~tho~ otttet,~~~'rdc 81~. tr.a!~ic co~~ol <~!Cl ~d. m~!!9J'9l,~'-~:~'!:~a .. lcJIIle ~ 
-l~m-IJ)~tl~ ·~~c:1UJI. t~ .poten,lal in.tei\Sity ,char-.~tetfstJOIJ. C)f.·th! ~~pt. 'Y.St!lll•. 

=~::~t~t{t~:~.~.&~~~~f~~'~~:~~:tat~~::l£aTJ~s~~~~~~~J~t~· 
· ::tt-:~:'~~~:;~z: <::£1·~=tuW*==t=~-:~ :::~'=ft~1"r:t: 
destgrtecs to l)e:tel8(rttve hitts 'df$Play·ot prec~pf~atloJl and li.Umttecs tn.lts capab~ty to 
display wiflt~ ·_,ho::Jilten~ty levcd&. A contro~er'~ ~Y ~ternatlVf .to Obtatn a. more 
complete ~~YI. C)f. t~ preol~tatfQil In the area •• ~o .swill!~ t<> 1he . ~der bi'oadband 
pJ.!iesentatlonf how,ver, this . equipment .also dc)fs not have the C!aP*blU'tY ot &bowing the 
various weatJter .. tcho lntettslty levels.· Further~ the bl'OJdbeftdpretentation may not 
show aircraft which have already penetrated pre~lplt$tlqn arf:tas, ••tiaJly tendering 
this radar .useless for purposes of vectoring aircraft out of areas Of pre~pltatlon. 

· . 'On PebrUill"Y 24, 198Q, a Beechcraft Bonan~• BJ~3.5. ak~af't .. crashed near 
V&l.dost&t· ~a, .dtirthg ·an·· enco\lflier . with .sev.tre thunf:1ei'jtorms •. ··. AU the· occupants 
a~d.)V~e ldUed when the .llir~ft experienc:ed ... lntllcht breakUp~. On AUJU8t '26, 
19'7·,· tw,o pera• . were kill~(! When ..• Piper PA-2$ .. reran . experte.-oed .... l~lght 
IJf~JsuP mq~11J· all' encopptf!t .wfttl' a .l!f~yete t~n<lel'stor~ .!)Mr.; Bol~r J{orth Caronna. 
~~.bOth ~cre!lde~~,. A1t'rQC. oontrolle~at ~ a'tempt~d to Pl'9vtde: 1r .. thel' ~lnfcrlllatlon and 
avoidance· vect91'8 ·around areas of .. precipitation Ol)eerved on t~ PVDt. bV awltetdng to 
broadband · preeentatton. ·to . t')btatn •· a more compl,te characteriZ.tlon .Qf thct weather 
than' ttlat dllpJ,iiye4 c)n' t1te narrowband WPMU.. . . ' 
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. In the investigations of the three accidents cited above, ATC personnel alluded 
several times to the fact that, In .some instapces, inconsistencies between the weather 
displayed on the PVD and the actual weather encountered by the aircraft limited their 
ability to confit!imtly assist aircraft. · . , . . . , , . . . 

Following the. acc!ident involving a Southern Airways DC-'9 on AprU .4,. 19'17, at N~w. 
Hope, Qeorgia, !I th.e '$$fety Board recomine~deq th., ex.pe~ti9us de~iJopment &1\d 
implementati.on, of • w~ther subsyste':O for en .~9~te llJld. .. ter.~l~, rad&r· envir~m,ents 
which would be capable of pro\'iding real-time df~:tays·of preoip~tatlon or turbulence or 
both, and which. wo~d incorpcrate a niultipl~fntensity el•l!tcatlon seheme (Safety 
Recommendation A-'11,..63). We believe the selective dl$play of precipitation in the 
WFMU is· an operationally sound concept .where a limited distinction of precipitation 
levels is acceptable, but that It does not provide sufficient discrimination for effective 
and sate use of· airspace in the vicinity of convective meteorological activity. 

. As part of its ~nvestigatlon of the June 12, 1980, crash, the Safety Board examined 
the National Weatf1er Service (NWS) We$ther radar color remote. ~lays located at the 
Cleveland ARTCC. We understand that the PAA Intends. to test the possible use ot 
similar. disp~ys as an adjunct to the prese~t narrowbarid WPMU system,· and we believe 
such use would significantly contribute to aviation safety. Por that matter, one practical 
application of .the use of NWS weather radar information has already been demonstrated. 

. . . . . ' ,. : ~ ·. ' ' .. ; : . :. . . . ' :. : ~ " . •, . '{.· ·. ; . . -. 

On the everung of .September 22,. 1980, 8Jl unusuapy:.-~~ ~ea: of extreme 
convective weather ttxtended ·from Ontario, . Qanada, JIO\lth ·to Jonest:»oro~ Arkansas. 
Se~al supervlsqrs_ an~ controllers at· the Cleveland ~RT,CC report4td .. tt~at,:. while 
eltperien(!JRJ :dftti~tY In ~elating the NWS ra~, ~ape :With t~ ATP, .Pvn 111.,. they. 
were able ~o ~chieve sufficient correJ&~on to ~e. ~d~lel ,.tp · '*cr41ft _reg&J'dfRJ the 
exueme W8fltiler ~J.ed. an ~he NWS weather radar· ~olor reD:~ot' clsplays in the center~ 
In one notable.lnstance, the PVD .display of weather over the Detroft airport did. not show 
the presence of the ongoing t~nderstorm activity which flU c:Jtsplayed clearly OJl.the NWS 
weather radar cOlOr remote display. The controllers were iable to use the 'NWS weather 
radar information · to divert aircraft away from the Detroit airport. Throughout the 
evening of September 22, numerous air carrier fiights were aalsted In avoiclng the 
weather which was characterized. as severe and extreme on the NWS weather radar color 
remote 'displays. The comments by the ATC personnel involved were almost unailimously 
positive regarding this poteptfal use of the NWS weather radar color display, even in the 
face of the problems of m&p correlation and weather Intelligence updating which the PAA 
is seeking to resolve before the test program is begun. 

The Safety BOard is aware that the FAA's contemplated te$ts caimot begin until 
some remaining mapping ll'aphics problems have been solved. However, we are concerned 
that the testing perlo4 may not be scheduled during the seasonal period when the most 
intensive eval~tlon. of convective activity might be achieved. Moreover, the Safety 
Board is aware thtt, in the Immediate future, the. Cleveland ARTCC'a ~center Weather 
Service Unit (CWSU.) iS schedUled to acquire. 25-inch NWS weather radar cOlor. remote 
displays which will enable . the CWSU meteorologists 'to· obtain real-time . weather 
information dlrec~y from NWS weather radars. W• beljeve that installation of these 

!/Aircraft Accident Report: "Southern Airways Inc., DC-9-31, N1335U, New Hope, 
Georgia, April 4, 1977" (NTSB-AAR-78-3). 
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displays in all ARTCCS having CWSUs should'be. ex()~C:fiteci to pr.oVide real-time depiction 
'of the location' and intensity of all convective meteorological 'phenomena affecting a 
center's airspace. Had such systems been in place before the accidents cited herein, the 
likelihood of tllliir occurrence could have been greatly diminished. . 

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

Expedite the delivery of NWS weather radar color remote displays 
to all Air Route Traffic Control Centers'. Center Weather Service 
Units (Class I, Urgent Action) (A-80-115) 

Schedule the planned testing of NWS weather radar color remote 
displays at the Cleveland Air Route Traffic Control Center to 
encompass the next season of frequent convective meteorological 
activity. (Class U, Priority Action) (A-80-116) 

Expedite the development of appropriate graphic mapping 
techniques for correlation of t~e_ JITWS.weatherradar color remote 
display and the air traffic controller's .radar .display. Qresentation. 
(Class U, Priority Action) (A-80-117) . . 

Expedite the development of an integr-ated weather radar/air 
traffic control radar single video display system capable of 
providing multiple weather echo intell$ity discrimination without 
derogation of air traffic control radar intelligence. (Class n, 
Priority Action) (A-80-118) 

Require air route traffic control centers to make maximum use of 
the existing National Weather Service radar sites as inputs to the· 
color remote displays at their facilities. (Class n, Prior,fty Action) 

· (A-80-119) · 

) 

KiNG; Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN and BURSLEY, 
Members, concurred in these recommendations. 
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Honorable J. Lynn Helms 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety B-vH~ .;.: 
Wast11,9!0n, DC. 20594 

Reference is made to the Federal Aviation Administration (FAA) lett~ 
dated February 4, 1981, responding to National Transportation Safety Boai:-11 
Safety Recommendations A-80-120 through -122 issued November 21, 1980. These 
recommendations stemmed from our investigation of a Piper PA-38 accide::1t near 
Santa Rosa, California, on November 17, 1980. The plane's engine failed 
shortly after takeoff. We made the following three recommendations: 

A-80-120 

Issue an emergency Airworthiness Directive (AD) requ1r1ng, 
before further flight, (1) the immediate inspection of push
rods, of all Lycoming 0-235-L2A and -L2C engines and (2) 
replacement of damaged or bulging aluminum pushrods. 

A-80-121 

Establish, in consultation with the manufacturer, an inspec
tion interval which will assure that damaged pushrods are 
discovered before the damage progresses to the point .of 
engine failure. 

A-80-122 

Issue an Airworthiness Directive requ1r1ng that all Lycoming 
D-235-L2A and -L2C engines be inspected at the established 
interval and that damaged pushrods be replaced. 

We are pleased to note that the FAA concurred with the three recommen
dations and issued Emergency ADs 80-25-02 and 80-25-02Rl applicable to certain 
series of Avco Lycoming engines. The ADs require inspection and replacement 
of damaged pushrods prior to further flight and periodic inspections a~~ 

25-hour intervals. We trust that these repetitive inspections will reveal 
incipient damage to the pushrods before the damage progresses to the point of 
engine failure. Safety Recommendations A-80-120, A-80-121, and A-80-122 are 
now classified in a "Closed--Acceptable Action" status. 
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Honorable J. Lynn Helms 

We thank the FAA for actions taken. 
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Sincqely yours, 

'/; 
d-Ire-¢ ; ~~~ 1,-t~ 

James B. King. 
Chairman 



.DEPARTMENT OF TRANSPORTATION 
FE:I)ERAL AVIATION ADMINISTRATION 

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

February 4, 1981 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, Sl~. 
\vashington, r:c 20594 

.D:::ar r.tr. O'lairrnan: 

WASHINGTON, D.C. 20591 

OJP:ICE Of' 
THE ADMINISTRATOR . 

'Ihis is in response to NTSB Safety !Ecx:mnendations A-80-120 through -122 
issued by the Board on November 21, 1980. 'Ihese recx:mnendations resulted 
from the Board's investigation of the crash of a Piper PA-38 on 
November 17, 1980, near Santa Rosa, california, as a result of engine 
failure. 

A-80-120. Issue an emergency Airworthiness Directive requiring, before 
further flight, (1) the immediate inspection of pushrods, of all Lycoming 
o-235-L2A and -L2C engines and (2) replacement of damaged or bulging 
aluninum pushrods. 

FAA Corrment. The Federal ~viation Administration (FAA) concurs in thi.s 
recam1~ndation and Emergency Airwortl1iness Directives 80-25-02 and 
80-25-0ZRl·reguire inspection of pushrods prior to further flight and 
replacement of dar.1aged pushrcx;]s. 

A-80-121. Establish, in consultation with the manufacturer, an inspection 
interval which will assure that damaged pushrods are discovered before· the 
danage progresses to the point of engine failure. 

A-80-122. Issue an Airworthiness Directive requiring that all Lycoming 
o-235-L2A and -L2C engines be inspected at the established interval and 
that damaged pushrods be replaced. 

FAA Comnent. 'Ihe FAA concurs in these recommendations, and energency 
Airworthiness Directives 80~25-02 and 80-25-02Rl require repetitive 
inspections, at 25-hour intervals, of valve clearances (intake and 
exhaust). These inspections are intended to discover any incipient damage 
to the pushrods before the damage progresses to the point of engine 
failure. Also Lycoming Service Instructions Nos. 1068A and 1388A continue 
in effect. These publications specify the engine manufacturer'~ valve 
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clearance inspections. Oopies of the following applicable do:uments are 
enclosed for your review: (a) AD Briefing Paper; (b) Emergency 
AD's SG-25-02 and 80-25-02Rl; (c) Lycaning Service Publications referenced 
in AD; and (d) final draft AD with preamble. 

'lbe FAA considers action on Safety Reccmnendations A-80-120 through 
A-80-122 ~leted. 

Sincerely, 

~~--Olarles E. Weithoner 
Acting Administrator 

Enclosures 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

'. 

... · ISSUED: November 21, 1980 

--~-~··----;.. ... :~~~_._ .. _________ "'!11 ___ ~--'!11'--·--..:.-: , ·~ ,, 
Forwarded to: 

Honorable Langhorne M. Bond 
AdmlnhJ~ator . . . 
Federal Aviation Administration 
Washington, D.C. 20591 

SAFETY RECOHMENDATi:ON(S) 
' ' . . 

A-80-120 throgh -122 

______ ;..;.. ________ :_. _______ ... ~--·---~-------·---
. . . 

.. On Monday~ .November 17, 1980, a Piper PA-38 crashed and two persons were 
killed near. $anta Rosa, California, when the plane's engin~ failed shortly after takeoff. 
The engine, a Lycoming 0-235-L2A, was manufactured in 19'19 and had accumulated 
about 70 hours at the time of the accident. . . . , . 

• , ; •o >·, ' •C "C' ~ 

. ·· Safety Board investigators and a representative ot. the . erigtri' manufacturer 
disassem~ed··~'-'·e~ne and fC)und that two .. intaJ<e v~ve .pusfu.'o41i. ~d:faued, and as a 
result their length had .been shortened. One ot the pushrods ·was too'shOl"t to· operate 
·the rocker 4U'm; the other pushrod was still operating its rocker arm, but the amount of 
'Valve opening and the valve timing had been reduced considerably. 

The pushrods .consisted of a hollow aluminum tube with a steei ball ... end insert 
which was pr-.ed into. th~ end of the tube. When the rods failed· the aluminum tube 
bulged hnmediately below· the .flange of the steel insert. ·One aluminum tube had split 
longitudinally and had peeled back, and as a result, the steel insert had been forced into 
the tube more than one-fourth inch •. The operator of the PA•38ls inspecting all 0-235 
engines In his flttet. Thus far 'he has discovered two other engines with similar pushrod 
damage. Both.l'#.ereLyeorqing 0-235-L2C. In one ease, the tube bulging was visible on 
two rods but was not consi~ered severe; the engine had 350 •ervloe hours since new. In 
the other ease•: all eight tubes were severely compressed or bulged and were beginning 
to split; this englne.had 1,050 service hours since new • 

. The engine manufacturer has indicated that it Is aware of pushrod problems ln 
service, but that it has not been aware of any failures that have pr+gressed to the point 
of engine falluPe. According to the manufacturer, the rate of occurrence of these 
f~Iures has been decreasing, and it has no plans to take .further corrective action. 

3128 
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However, in view of the potentially serious c~uence$ assoeiated with an engine 
failure, the Safety Board believes that immediate action to preclude further engine 
failures .of this type is warranted. , , . 

'l'h~r~fore, the National Trans~tation SAfety Board recommends that the Federal 
Aviation Administration: . . 

Issue an emergency Airworthiness Directive requiring, .before further 
fiight, (1) the immediate inspection of pushrods,. of all Lycoming 
0-235-L2A and -L2C engines and (2) replacement of damaged or bulging 

·aluminum pushrods. (Class I, Urgent Action) (A-80-120) 

Establish, in consultation with the manufacturer, an inspection interval 
which will assure that damaged pushrods are discovered before the 
damage progresses to the point of engine failure. (Class D, Priority 
Action) (A-80-121) 

Issue an Airworthiness Directive requiring that all Lycoming 0-235-L2A 
and -L2C engines be inspected at the established interval and that 
damaged pushrods be replaced. (Class U, Priority Action) (A-80-~22) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in these recommendations. 
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Honorable J. Lynn Helms 
Administrator Designate 
Federal Aviation AdministraUion 
Washington, D.C. 20591 

Dear Mr . Helms: 

National Transportation Safety Br)a~ (1 

Washingto'1, D.C. 20594 

Please refer to the Federal Aviation Administration (FAA) letter of 
March 3, 1981, responding to National Transportation Safety Board Safetv 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 

. ' . ' ' . · Jatnes B. K:1,ng "-

( Chairma'?' / 
( I 

I 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 3, 1981 

n1e 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 
TtiE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-80-123 and A-80-124 
issued by the Board on Dec~mber 9, 1980. These recommendations resulted 
from the Board's investigation of several incidents involving engine 
flameout of Bell helicopters, Model 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 pump. 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 Model 206 Rotorcraft Flight Manuals (RFM) require that the fuel 
boost pump be in the "on" position during engine operations. 
Apparently, the helicopters involved in the flameouts which generated 
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-C20 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 systE!m. 
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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 de~termine if 
drain valves on the Detroit Diesei 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 bowls. If the 
pumps are on during all engine operations and during filter bowl 
draining procedures, no danger of air flo...i into the fuel syst•~m will 
exist. Based on this conclusion, we do not consider removal t)f 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, 

/1)4,~~ .. 
~les E Weithoner 

Acting Administrator 
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----~~----~~-------~---~-----------------Forwarded,, to: 

Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, n.c. '20591 

I S SUED : December 9, 1980 

. SAFETY RECOMMENDATION {S) 

··. A-:B0-123 an<t ·124 

------~------------------~--------------- ' 
' J ~. • ' ' • 

On May· 9, 1980, .a Bell 20GJ3, helicopter .. c>;P.~rattng. ~S,:,n unschedul,ed air-ta~i 
p8S$enger flig~t ,p~ll5hed . near .. Srighton, Utah; during .. ,ri e~rgency. autorotation 
following an engin~ fiaineou.t~ There· were no. Injuries, but . the. aircn'aft was damaged 
substanti~ly~ ·;At' the tirne,investigat,ors were unable to deterrriintj the cause of the 
engine flameout. About 2 weeks later another Bell 206 from the same operation had 
four flameouts .in one flight, . with. successf~d . engine relight each time. . The 
investigation ~~ermined·· that. a .drain valve on the engtne..:driven fuel pump in 'this 
seqond . aircraft was leaking. Based on this. determination, furt~er investigation and 
testing of th~. JJrighton a(lcic;Jent engine determined that .~hen the engine, an Allison 
250C•20B, iS operated without the fuel boost pumps operating, ali· ear\ enter:the fuel 
lines thro~h loose fittings or ~ partially open valve and then bE! trl.pped in. the fuel 
filter. of 'the engin8-driven pump. When. this trapped air migrates through the engtn·e 
fuel system' it causes fuel flow intc:trruption and engine fiameout or loss of power. 

Some helicopter manufacturers install a drain. valve Qn the engine-driven fuel 
pump low-pressure filter. Some of these valves have been found to leak, which permits 
air to ent.er the filter during engine operation. If the boOst pump is not operating, air 
can ~so enter tbe system when the valve is opened to drain the filter during prefiight. 

The engine manufacturer, Detroit.Diesel Allison, recognized over a year ago that 
afr could be trapped in the filter· housing. In June 1979, the manufacturer issued 
Service Letter CSL-1081 which advised operators or 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 intr()d~ctiOo of air into the 
fuel system and recommended that the system be purged using the procedure in· Service 
Letter CSL·1081 any time the system is opened. A review of several FAA-approved 
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flight manuals for helicopters using the 250C-20 engine revealed that the procedures for 
draining this ·filter during 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 ~s stated that the system should be purged after opening the 
valve, or th~ system should be pressurized by m.ea"' 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 n.ecessary· to pr~clude the loss 
of power from air trapped in the engine ·lo~•pressure filter. Therefore, the National 
Transportation Safety. Board recommends that the Federal Aviation Administration: 

Require, for all helicopters powered by Detroit Diesel Allison 
250C-20 engines, the revision of the FAA-approved fiight manual 
to include a detailed . preflight procedure for draining the 
engine-driven fuel pump low-pressure filter which will preclude the 
entrance of air into the fuel system, or alternatively a procedure 
for purging the system of air after draining the filter. (Class II,, 
Priority Action) (A-80-123) 

Review fuel system designs with helicopter manufacturers tc1 
determine if drain valves on the Detroit Diesel Allison 250C-20 
engine-driven fuel p\lmp low-pressure filters are necessary~ If' 
determined to be unnecessary, issue appropriate Airworthines!l 
Directives to require removal. (Class In, ~onger Term Action) 
(A-80-124) . . 

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

I 
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Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

National Transportation Safety Board 
Washington, D.C. '-0594 

MA~ 2 0 1'39J 

Thank you for your letter of February 11, 1981, responding to the 
National Transportation Safety Board's Safety Recommendation A-80-141. 
This recommendation stemmed from the Safety Board's investigation of a 
Texas International Airlines DC-9-10 accident at Ryan Airport, Baton Rouge, 
Louisiana, on March 17, 1980. The recommendatior. wa 1 addressed jo.:ntly 
to the Federal Aviation Administration (FM) and the National Oceanic and 
Atmospheric Administration. We asked the FAA to: 

"Install appropriate recording equipment and make a continuous 
recording of both wind direction to the nearest degree and 
speed to the nearest knot at those airports where hourly sur
face aviation "esther observations are made." 

The Safety Board is pleased to note that the FAA is exploring means 
to accurately record wind speed and direction, and we appreciate the 
FAA's offer to keep us advised of its research efforts. Safety Recom
mendation A-80-141 is classified in an "Open -Acceptable Action" status. 

cc: Mr. T. B. Owen 
Assistant Administrator 

Sincerely yours, 

National Oceanic and Atmospheric Administration 
Rockville, Maryland 20852 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

February 11, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 

THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is in response to NT$B Safety Recommendation A-80-141, issued by 
the Board on December 31, 1980. This recommendation resulted from the 
Board's investigation of the crash of a Texas International Airlines 
DC-9-10 on March 17, 1980, at Ryan Airport, Baton Rouge, Louisiana. 
The aircraft ran off the side of the runway durin& landing rollout 
causing injuries to two crewmembers and considerable damage to the 
aircraft. 

A-80-141. 

Install appropriate recording equipment and make a continuous 
recording of both wind direction to the nearest de&ree and speed to 
the nearest knot at those airports where hourly surface aviation 
weather observations are made. 

FAA Comment. 

This recomaendation is directed jointly to the Federal Aviation 
Administration (FAA) and the National Oceanic and Atmo&pheric 
Administration (NOAA). 

The FAA has, for some time, been exploring this area of accurate 
recording of wind information. Since this is already an ongoing 
effort, we believe it would be prudent to continue our research for 
the next 60 to 90 days in order to retain continuity and momentum in 
this program area. During this period we plan to examine current 
accuracy requirements for providing wind information to the pilot, 
current wind recording procedures, recording capability planned for 
future terminal systems, and coordinating procedures and capabilities 
with the National Weather Service. Accordingly, we intend to pursue 
these efforts and provide further response to the Board on or about 
April 30, 1981. 

Sincerely, 

U~~--Charles E. Weithoner 
Acting Administrator 
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•· N~.TIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: December 31, 1980 

,'. .. ,. . . --.. -~.~-~-~~~~---~~-------·-------~---~--.·-~"-.. 
,. · Forytar:de4 ~to: 

· .Honora~e R~cl'lard A. Frank 
A4J'nirdstrator · . 
:Nation~FOdtiltlic· and A tmospherlc . 

Admlnistratmn · 
Rackville. Maryland ·· 20852 

Honorable Larigl'rOI'ne M. Bond 
Administrator ·· 
Federal ·A viadon Administration · 
WflShington, D,C. 20591' 

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

L ' 

. SAF,ETY ·~ECOMft~NDATION.(S) 

A-80-141 

. On.Marcb 17, 1980, a Texas International Airlines DC-9-10 ran off the side of the 
runway <lur!AJ landing rollout at Ryan Airwrt, .Bilton :R,Q~g~, ~-ani:• causing .lnj~es 
to ·twq .cr~nvmembers and coi')Slderable damage to the' aJrcraf;t •... ·Weather con4lti011s at 
the . tl~e. ~nelude~ ~ght rain and . winds which were veering trom &Outherly to north
weltet!y and i.ncre&SlnJ frQm light to mocierate,- giving t.he. aircraft an apparent tan• 
w~d «.' .. a .-u.rnvay that the Jeppesen Approach .~Chart indl,ated was rtstrleted whtn wet 
to al.r~art:below.~s;ooo lbs wi~ a zero·~~!iwlnd or lD-knot crouwtnd. In ·determining 
~he cf,cumst~~es . f# this accident, the Safety Board lnve!Stlgators needed detailed · 
mtorrn•tlon r'prding the direction and speed of the surface wind prior to and at the 
time df the aceldent. However, the ()nly det~Qled wind data avaUable was wind speed as 
recorded by the' .gust recorder. Wind direction iriformatlan was reeorded on the 
operations recorder, but only once per minute and then only to the riearest 45 degrees 
or the 360-degree compass rose. Investigators need· more detailed wind direction 
information wflen ~termining the environmental conditions that existed In the 
immediate -.tfcini9 -'of an airport at the time of an aecl«kmt. There have been other 
major accidents tn ·.which the lack of surface. wind direction. Information hindered the 
investlgatlorir· these include the Allegheny Airlines DC-9 accident itt PhUadelphla 
lllternationftl. Airport on June 23; 1976, and the Continental Airlines Boeing 727 
accid9ftt at Tucson International Airport on June 3, 1977. 

. . I 

;Adverse surface. winds have been and continue .to be a me,tor pttoblem In terminal 
. o~atiOI'lS. To determine accurately the cause of accidents involving such. winds. and to 
obtain ~ta for the research necessary to improve wind forec8$ta and warnings, more . 
complete wind records at airports are required. These should' be continuous graphical 

· recordS which. provide values tor both wind direction to the nearest degree and speed to 
the nearest krlot on a common time ordinate. · · 
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Therefore, the Natioria11'$nsportatlon Safety Board recommends that the National 
· Oceanic and Atmospheric Adminl•tratlon and the Federal Aviation Administration: 

.Install· appropriate re~ordlng equipment imd make a continU0\8 
recording ·Of both wind direction to the nearest degree and Jpeed 
to t.,_ nearest knot . at those ai,rports where hourly IUrfaee 
aviation weather observatl~ are rhade. (Clas8 m, Longer-Term 
Action) (A-80-141) 

KING, ·Chairman, DRIVER, Vioe Chairman, McADAMS, . GOLDMANt and 
BURSLEY, Members, -concurred in this recommendation. · · 
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·DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

February 11, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF The Honorable James B. King 
Chairman, National Transportation 

Safety Board 

THE ADMINISTRATOR 

800 Independence Avenue, $\'. 
Wa9hington, OC 20594 

Dear Mr. Chairman: 

This is in r:espcnse to National Transportation Safety Board (NTSB) Safety 
Recomnendations A-81-1 through A-81-5 issued by the Board oo January 6, 
1981. These recommendations resulted from the Board's investigation of a 
Lockheed L-1011-200 airplane operated by a foreign carrier which 
experienced an inflight failure of a main landing gear outboard wheel 
flange on Decentler 22, 1980. '!he following CX>lllnents are provided in 
respalSe to these reoomnendations. 

A-81-1 

Issue an immediate Airworthiness Directive to require that operators 
of L-1011 aircraft ·at the next tire dlange or within 20 cycles, 
whichever is sooner, measure the flange thickness oo all P/N 3-136'3 
wheels with serial number up to 1404 whiqh have been used an 
aircraft with a gross takeoff weight of 430,000 pounds or rore, 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 
poUI"ds or rore. Further requirements should include at each wheel 
disasserrbly of all P /N 3-1365 and P /N 3-1311 wheels, an inspection 
in accordance \'lith procedures which have been evaluated by the 
~ and demonstrated by industry experience to be effective in 
detecting in-service cracking prior to failure. 

FAA Comnent: 

For the p1rpose of oomnent, we have separated this recomnendation into 
two parts: First, to require early identification and reroval of wheels 
with ooter flange thicknesses of less than 0.490 inch, i.e., "thinner 
flange wheels," from airplanes having a takeoff gross weight of more than 
430,000 pounds, t:ut oot greater than 466,000 pounds, i.e., "heavier 
airplanesi" and, secondly, to require a:ppropriate inspections of wheels. 
at each wheel disassembly, i.e., at each tire change •. Each of these 
parts is addressed separately. 

The B. F. Goodrich P;N 3-1311-3 and P/N 3-1365 wheels, including the 
thinner flange P/N 3-1365 wheels, are awroved for installation on the 
heavier airplanes. 'We have reevaluated this approval and have found no 
significant difference in safety between these parts. The dimensional 
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differences are slight, and, considering the typical fatigue failure 
node, the increased thickness is oot, of itself, significant enough t:o 
contribute to the safety of the wheel. 

2 

As you know, there are strong indications that corrosion pits initiated 
the crack that caused the subject wheel failure.· Corrosion has been 
preseht in many of the cracked or failed wheels from L-1 01 1 airplanes 
that have been retumed to B. F. Gcx:xkich or IDckheed for analysis. Once 
a surface anomaly such as a corrosion pit develops, and these can develop 
at any time during the .wheel service life, a fatigue crack can be 
expected to initiate arid grow from that anonaly. .The minor differenc:e in 
flange thickness is an insignificant factor when this phenomenon occurs. 

Federal Aviation Administration (FAA) specialists have been \tJOrking with 
specialists from Lockheed and B. F. Goodrich in an effort to investi9ate 
the crack propagation characteristics of a thinner flange wheel on a 
heavier airplane cnce a detectable fatigue crack is present. The p..1rpose 
of the investigation is to determine the appropriateness of present 
inservice inspection intervals. Enlarged P'lotographs of the fracture 
surface of the subject failed wheel have been compared with the fracture 
surfaces of four other wheels that had been returned to Lockheed for 
analysis prior to the subject failure. In all cases, 11marker bands" are 
apparent that can be correlated with the number of landings. 
Fractographic analysis shows that, for typical wheel failures origir.ating 
from a surface anomaly such as a corrosion pit, which -v.ould be the nost 
severe case of stress concentration, inspection using appropriate 
procedures at every tire change will allow several inspection 
opportunities to detect a crack prior to wheel flange failure an the 
thinner flange wheels, even on the heavier airplanes. 

Therefore, we have CXXlCluded that a:wropriate flange inspection 
procedures, including method and period, are the key factors in 
preventing future wheel flange fatigue failures an L-1011 airplanes .. 
Given the proper inspection, the differences in flange thickness are 
insignificant to safety. z.t>reover, if a proper inspection program :i.s not 
irrplernented, the differences in flange thickness would oot significantly 
forestall failure. Since we do oot find the differences in flange 
thickness significant to safety, we are unable to justify the initiation 
of the action recommended, i.e., flange wheels measurement or renova.l of 
wheels with thinner flanges. 

The last sentence of the reoorrmendation seems to infer that presently 
there is no effective inspection procedure in ~e by the operators to 
detect inservice wheel cracking prior to failure. At the joint FM . ..INISB 
meeting with the Air Transport Association (ATA) member operators of 
L-101 1 airplanes at Atlanta, G., an December 31, 1980, several eddy 
current inspection tedmiques were described that are presently being 
used by L-1011 operators. Data was presented which shows that L-1011 
wheel cracks are being detected on a regular basis prior to inservice 
failure. One of the operators rejected 73 wheels in a 29 nonth period 
using these eddy current ~ctions. All of the inspection procedures 
used by the operators are reviewed by the EM and approved as part of the 
operator's naintenance procedures. Thus, the basic intent of the last 
sentence of the recommendation is presently being accomplished. 
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Since the joint F!IA/Nl'SB;ATA meeting, the FAA has been following an 
analysis by UX:kheed and B. F. Goodrich to improve even further the 
safety reoord of L-1011 wheels by defining an q;>timum inspection 
procedure for all wheels used on all L-1 011 series airplanes~ to" .any 
L-1011 operators have been invol'fed in this intense effort a1:; wc~eed. 
we are J'X)W cxmfident that an opturum eddy current wheel flange raa1us 
inspection procedure for these B. F. Goodrich wheels has been developed. 
Consistent with our determination and in ooncurrence with the second p;trt 
of your recomnendation, we will issue an Airworthiness Directive (AD) t:o 
require application of these ~oedures at an appropriate inspection 
interval. 

After the issuance of this AD, we oonsider FAA action oompleted on 
Reo:>rrmendation A-81-1. Upon p.lblication, we will furnish a ropy of the~ 
AD to the Board. 

A-81-2 

Initiate an immediate survey of B. F. Goodrich manufacturing 
facilities by a Quality Assurance Systems Analysis Review Team or 
equivalent to assure the manufacturer's oompliance with current 
regulatory requirements governing pvoduction certification and 
specifically the issuance and approval of service bulletins, 
investi~ation and reporting of service difficulties, maintenance ()f 
appropr:Late production and inspection records, and cxx:>rdination o:: 
service difficulties with primary airframe manufacturers. 

FAA Comment: 

Upon return of the failed wheel to your metallurgical laboratory in 
Washington, oc, we observed that the outboard wheel half P/N 10-1323 had 
been stamped over a previously stamped_P/N 10-1213. 

As soon as we saw the part number overstamping, i.e., p3.rt renumbering on 
the subject wheel, we requested our Great Lakes Region manufacturing 
specialist to initiate an investigation at B. F. Goodrich. OUr 
manufacturing specialist visited the B. F. Goodrich plant oo December 30, 
1980, and, as reported at the joint FAA/NI'SB/ATA meeting in Atlanta, G\, 
on December 31, 1980, he found that the part renumbering was oovered by 
awropriate engineering orders which our review has shCMn to be 
appropriate. The error with respect to identification of the 
P,IN 3-1311-3 cross-section shown on B. F. Goodrich Service Bulletin 
No. 369, which oonfused l:::oth the FM and NTSB investigators at the 
outset, has no relationship to the B. F. Goodrich quality oontrol systt:m. 
In the service bulletin . figure, B. F. Goodrich erroneously labeled the 
outboard flange of the P,IN 3-1311-3 wheel with the inboard flange 
dimensions. We oo oot find that the errbrs in the serVice bulletin ar•: 
indicative of lax quality oontrol procedures at B. F. Goodrich. Also, 
since we have cx:>ncluded that there is oo safety significance to the sm.:ill 
differences in flange thickness through the change in P/N's 3-1311-3 to 
3-1365, we oo not find that the oonfusion in part numbers oould have 
contributed to the subject wheel failure. 
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Notwithstanding the above, oonsistent with your. rea:mmend~tion, we . 
oonpleted a special Q.Iali ty Assurance System. Analys ~s . Rev :Lew ( Q.l\SAR ) . 
audit of the B. F. Goodrich wheel manufactur1ng fac1l1ty at Troy, Ol'ao, 
on January 12 through 14. Ertphasis wes placed m reviewing the 
productim and quality oontrol procedures applied to the m3J!Ufactu~~ of 
wheels for L-1011 airplanes. The QASAR tll!am leader has adv:Lsed tha·t:. 
there were no safety significant deficiencies found that could have 
contributed to the subject wheel failure, or that would affect the safety 
of wheels being manufactured at the facility. 

We consider ~ action completed an recommendation A-81-2. 

A-81-3 

Require tire, wheel, and airframe manufacturers to plbl ish and 
disseminate to all operators all engineering data necessary to 
determine the effect on fatigue life of aircraft wheels ~ 
increasing or decreasing tire inflation pressures. 

FAA Cormlent: 

The predicate of this recommendation appears to be that a discrete 
fatigue life can be placed co an aircraft \tlh~l and used to prevent wheel 
failures. Since oor experience with pcior cracks in L-1011 wheels 
indicates that surface anomalies ( oorrosion pits, etc.), are the 
principal initiators of wheel flange fatigue cracks, which may occur at 
any wheel service life and are independent of variations in operational 
stress level due to differences in tire pressure, we d::> not find this 
predicate valid. 'nlerefore, we do not plan to implement Recomnendatioo 
A-81-3. 

As you know, the FAA has recently hired an internationally resp!Cted 
specialist in fracture rrechanics and metallurgy. This specialist has 
been \\10rking with I.Dckheed and B. F. Goodrich in their analyses of the 
subject wheel failure and their review of earlier, less catastrophic 
failures. He will a::>ntinue in his study of the wheel fatigue };henomenon 
oo all u.s.-manufactured transport category airplane types jn serv.ice so 
that we might better I.Jrlderstand and thus miminize future \olheel failures 
from whatever cause. As stated in response to Recorrrnendation A-81·-1, we 
believe the key to precluding ''on-airplane" wheel flange failures lies in 
the integrity of the c:perators' wheel inspection program. As rrore is 
learned aoout the wheel flange fatig~e :fbenomenon, improved wheel 
inspection procedures and periods will be defined for each wheel mJdel. 

We are ooncerned that the premature dissemination of the tire pressure 
effect& information per your recommendation could cause operators to 
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reduce tire pressure to reduce wheel fatigue~ We are o:mcerned that 
since corrosion pits or other surface anomalle? appear to te the 
predominant fatigue initiators, this action could lead to a false sense 
of security without ~ing wheel safety. 

A-81-4 

Establish a program with air carriers, \o.beel, and airframe 
manufacturers to determine effective nondestructive inspection 
techniques for the variety of aircraft and wheel combinat~ons in aic 
carrier service and require operators to ~lement effect1ve 
inspection programs. 

FAA Camlent: 

This recomnendation will be implemented as an integral part of the study 
mentioned in our res_ponse to Recomnendation A-81-3. The details of the 
inspection procedure must be tailored to tl1e principal failure causes and 
nodes of each wheel type. Interim maintenance bulletins will be 
published and the final results of our study will be published in an 
Advisory Circular, both of which will be made available to the Board. 

A-81-5 

Expeditiously disseminate any required wheel inspection and service 
programs to all foreign civil aviation authorities with regulatory 
responsibilities over operators of U.S.-manufactured aircraft and 
equipment. 

FAA Corrment: 

As you know, oo January 9 the Director of Airworthiness sent an "Urgent 
Maintenance Alert" telegraphically to the airworthiness authorities of 
all countries having L-1011 airplanes oo their registry. The alert was 
also copied to the ATA and International Air Transport Association for 
dissemination to their ~r carriers. The alert errphasized the 
i~tance of an eddy current inspection of the critical wheel flange 
area at each tire change. The information in that alert will be upgraded 
by the forthcoming AD mentioned in oor res_ponse to Recorrmendation 
A-81-1. 

Any new information gained as a result of our wheel study mentioned in 
response to Recommendation A-81-3 will be made available to foreign 
authorities and all operators oo a priority basis. 
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Technical Corrections and Clarification: 

The preamble to your Reconrnendations A-81-1 through A-81-5 contained a 
number of factual errors that reed to J:::e corrected for the record. 

In paragraph two, the B. F. Goodrich P/N 3-1311-3 and 3-1365 wheels are 
approved for use en L-1011 airplanes having a maximum certificate~ gross 
takeoff weight of up to 466,000 pounds, not 460,000 as stated. In 
paragraph three, the recornnendation states "Subsequent engineering 
drawing changes strengthened the P/1.-J 3-1365 wheel by including thicker 
outer flanges, anodizing, and shot peening." Anodizing Cbes not 
strengthen the wheel, but is used to improve the oorrosion resist.ance of 
the wheel. A review of drawing 10-1323, which makes up the outer half of 
wheel asserrbly P/N 3-1365, shows that the inside radius of the wheel 
bead, where the crack occurred, is rot shot peened b.lt is stress rolled. 
Other portions of the vtleel are shot y;:eened. The stress rolling of the 
wheel bead was oot added as a revision to the drawing but was on the 
initial issue of the drawing. 

Also, we \1-'0uld like to clarify some issues. The Board states in its 
letter that domestic air carriers have reported a significant number of 
fatigue-related failures of B. F. Gcodrich P/N 3-1311-3 wheels, while 
P /N 3-1365 wheels have a satisfactory service record. It should l:e 
pointed out that both of these wheels were certificated to the same load 
rating for use on L-1011 airplanes up to a gross weight of 466,000 
pounds, and both part number wheels have a satisfactory safety-related 
service record. The service record Cbes oot show a significantly higher 
failure rate of P/N 3-1311-3 or thin-flanged P/N 3-1365 wheels cperated 
on airplanes with gross weights of 466,000 pounds. The FAA has rot found 
that the P/N 3-1311-3 or P/N 3-1365 wheels with the thinner flanges have 
a more significant number of fatigue-related failures, and, in absence of 
engineering data to the contrary, finds that the P/N 3-1311-3 and 
P/N 3-1365 wheels are safe on all gross weight airplanes up to 466,000 
pounds. The changes in P/l'l 3-1365 wheel flange thickness were instituted 
to increase service life and are oot related to safety deficiencies. Some 
operators ffii3.Y elect to use cnly the P/N 3-1365 thicker fl;;:nge wheels on 
high gross weight L-1 011 airplanes to increase the service life of the 
wheels. 

There appears to be an inference in the text of your discussion 
ronceming these reromnendations that inservice vtleel rejections as a 
result of cracks are indicative of p:x:>r wheel design. These whe~ls were 
designed to meet the requirements of 'IS0-C26b, and the warranty service 
life desired by o:perators. The desired wheel life strongly dictates the 
design of the wheel. \.meels are not life limited but are used in service 
until cracks are detected, and the wheel is then scrapped. Airline 
maintenance procedures and inspection intervals are designed and ~ 

60 



: ' 

... 

7 

approved to detect cracks prior to catastrophic failure of the wheel. 
The criterim of ooncem with respect to wheels is rot the total nurrber 
of wheel rejections, tut tlrtlether the occurrence of a catastrophic crack 
between inspection intervals can be prevented. · 

Sincerely, 

~~7/4 .... __.-~rles E. ithoner 
Acting Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Honorable Lanf{horne M. Bond · 
Administrator.: 

·Federal Aviation Administration · 
· Washington, D.C. 20591 

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

1 SSUED: January 6, 1981 . 

SAFETY:RECOHHENDATION(S) 

· A-81-1 through -5 

A Lockheed L-1.ou..:.2oo. aircraft operated by a foreigri carri~r recently ~xperienced 
an in-fiight failure of a main landing llear inboard wheel f1anq~. ..Th.e failut'e caus~d 
major' damage~to flight control. electrical, and hydraulic.sys~erris~ ca.used major datna~e 
to the aircraft strJ,J(!ture, and resulted in explosive decompreasic;>n of the. cabin~ There . 
were .two fatalities •.. Mer:nbers of .the FAA technics! $taff have been working closelv 
with the ·}llaticmal Transportation .Safety Board's staff to determine the nature of the 
problem and the cOr-rective actions required to prevent ~ir!lil~ oc~urren,ces. . . · 

' ' ., •' . ... 

The conti.~niing investi~ation has determined th~t':.the ,;f~llec:f Whe~ . was. II. B. F. 
Goodrich p~t No. (P/Nl 3~1365, serial No. (S/N) 185 •.. ~nfo~rit .. tfon·$to,r:n. Q.~rt(!h ~d 
Lockh~ed ·di~Jelosed that Goodrich wheels P/N 3"\'1311.;3· and·, P/N 3-1.365 were both 
qu~ified to tec}1nics.l stan<Ulrd order (TSO) r~quh·ementS :tor !JSe: on J.,::...J OH ai~craft 
having a maximum gross takeoff weight of up to 460,000 pc)unds •. Domestic!'air ce.i"rier 

· user$ of the L-1011 have reoorted a significant number of fatigue-related failures of 
the P/N ~-1311 wheels, but thP P/N 3-1365 wheels have had a satisfactory service 
history. Goodrich warranty provisions, the relative service histories, and Gooerich 
Service Bulletin No. 369 all fostered the belief that the P/N 3-1365 wheels were 
stronger than the P/N 3-J 311 wheels. Consequently, most operators use only the P/~ 
3-1365wheels on those L-1011 aircraft operating at high gross weights. 

Goodrich Service Bulletin No. 369 states that the thickness.es of P/N 3-1365 wheel 
outer flanges ·UP to .s/N 1404 are 0.490 to 0.550 inch. Howey~r, the Safetv Boar.d has 
learned from GOOdrich that it manufactured an early quantity ·or wheels given P/N 
3-1365 which wer.e dimensionally and materially identical to the ·p/N 3-1.311 wheels. 
Subsequent engineering drawing. changes strengthened the P/N 3-1365 wheel by 
including thic!ce.r ·outer flanges, anodizing, and shot peenin~. G()O(Jrioh initially stated 
that the first flange dimensional ehange to the P/N 3-1365 wheel was effective on S/N 
1.65. However~ a postaccident laboratory e~aminatlon disclosed that the outer nanf(e of 
the faile.d wlleel, SIN 185, measured Jess than 0.470 inch, which is below the minimum 
tolerance of 0.490 for thE" strengthened PIN 3-U65 wheel~ The Service Bulletin does 
not mention the.t an early Quantitv of P/N 1.,..1365 wheels were manufactured before the 
engineerin~ changes were incorporated. . 

3152 
61 



:-2-

·aoodrich Ser.vice Bulletin No. 369 also states that 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 
con.trol procedures~ The erroneous Service Bulletin ipformation is misleading to the user 
and could contribute to confuSion regarding the strength and durability of those wheels 
which are sel~ted for. use on L-1011 aircraft having higher gross weight configurations. 
Additional uncertainty as to the actu81 dimensional characteristics of the PIN 3-1365 
w.heels is created by the fact that Goodrich has pr.eviously indicated that ;P/N .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. thickn~ss·. on ·.the ... failed S/N.·-185 wheel 

. assembly thl.IS 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, andthe domestic air carriers 
have disclosed that all of the operators employ some inspection programs involving 
periodic eddy current or dye penetrant techniques. Before the accident it was generally 
believed that these programs were effective in detecting fatigue damage before catastro
phic failure. }fowever, the Safety Board remains ca-:tcerned that the inspection require
ments are not standardized and have not been uniformly. effe~tive b'l r~iably detecting 
cracks prior to in-service failures. In fact, the foreign operator involved i.n this accident 
also used an eddy current inspection program and the failed wheel was inspected only 28 
cycles before the accident. The Safety .Board sti'o{lgly believes that an effective 
inspection program is a. vital element in the prevention .Qf wheel failures and that the. 
procedures proven by industry experience to be effective should .be identified .and required 
to be implemented by all carriers. · · 

. . 

Fu~thermore, ~he. Safety Board notes from Service ·Difficulty R~ports that wheel 
failures are occ\Jrrlng with nearly all types of commerci,~ air~r4lft; T.h"erefore, the Safety 
Board believes that ~ction to establish mor.e reliable wheel b1spectfon procedures should 
not be limited to the L-1011 wheels. 

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

Issue an lmmediate Airworthiness . Directive to require that 
operators of L-1011 aircraft at the next tire chanQ:e or within '?0 
cycles, whichever is sooner, measure the flange thickness on all 
P/N 3-1365 wheels with serial number uo to 1404 which have been 
used on aircraft with a gross takeoff wei~ht of 430,000 pounds or 
more, and include in the_Air'forthiness Directive a requirement to · 
remove all wheel$ with c;>Uter fiange 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 an.d. P/N 3-1!11 wheels, 
an inspection' in accordan~e 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. 

(Class t, Urgent Action) (A-81-ll 
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Initiate an immediate survey of B.F. Goodrich manufacturing 
facilities by a Quality Assurance Systems Analysis Review Team or 
equivalent to assure the manufacturer's compliance with current 
regul,tory requirements governing production certification and 
specifically the issuance and. approval of service bulletins, 
investigation. and reporting of service . difficu~ties, . maintenance of 
appropriate production and inspection records, and CC)ordination of . 
service difficulties with primar:v 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, Urgen"t 
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 U, Priority Action) (A-81-4) 

Expeditiously disseminate any required wheel inspection and 
service programs to all foreign civil aviation authorities with 
regulatory responsibilities over operators of U.S.-manufactured 
aircraft and equipment. (Glass I, Urgent Action) (A-81-5) 

KlNG, Ch4lirman, McADA\IlS, GOLDMAN, and. BURSLEY, Members, concurred in 
these recommendations. DRIVER, Vice Chairmanj;d d not oar~ici ate •. ./ 

~ '>:2 " .. 
tiJ J. •' 

B:v: ~ames ]3. King..,'----1 
Chairman : 

I 
l , 

-~ 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 27, 1981 

' 

'Ihe Honorable James B. King ., 
Chainnan, National Transportation 

Safety Board 
800 Independence Avenue, 9/il. · 
Washington, D. C. 20594 

Dear Mr. Olainnan: 

WASHINGTON, D.C. 20591 

OFFIC:E OF 
THE· ADMINISTRATOR 

'Ibis is in response to NTSB Safety Ieccmnendation A-81-8 issued by the 
Board on January 28, 1981. 'Ibis reccmnendation resulted from the 
Board's investigation of the crash of a Beech Kingair 200, N456L, on 
March 27, 1980, 14 miles southeast of the Arapahoe County Airport, 
Englewood, Colorado. 

A-81-8. Develop and tmplement a priority message-handling procedure to 
assure the ~iate delivery of urgent weather messages to all weather 
circuits that originate fran the Weather Hessage Switching Center in 
Kansas City, Missouri. 

FAA CCmnent. 'lhe Federal Aviation Administration (FAA) has already 
init1ated efforts in this area based on our own requirements and 
recx:>gnition of inadequate capacity. CUr Weather Message Switching 
Center {WMSC) has already been tasked with m:xhfying and expanding its 
•Urgent ~uting" capabilities. These changes will include immediate 
dissemination on all app~riate circuits. We hope to finish this 
project during the first quarter of 1982, but ultimate conpletion of 
this task is dependent an the expansion o£ core nsnory in our W1SC 
processors. 'Ibis expanded capacity is scheduled to take place in the 
last quarter of C'i 81. 

We will keep th~ B:>ard informed of significant progress in this area as 
our program continues. 

Sincerely, 

~ 
· Charles E. Weithoner 

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

------------ ... 1!1'----------------------------
Forwardad to: : 

Mr. Charles E. Weithoner 
Acting. A~ni<fnl~trator . .. . 
Federal Aviation Ac:fmfnistra tion 
Washington, D~C. 20591 

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

ISSUED: January 28~ 1981 

\ ' ~ . ,•' 

SAFE'!Y 'RECOMHENi>ATI ON (S). 

A-8.1-8 

On March 27, 1980, the National Transportation Safety ·soard investi~ated an 
accident near Denver, Colorado, involving a Seech Kirigair. 200, .N456L. The aircraft 

. dep~t'd Arapahoe County Airport, · Engle~ooc, Colorado, at .1432 ·mQuntain standarc 
time onan Instrument fiightrules (IFR) flight plan to Lufkin, Texas. Ab.out 1 minutes 
after takeoff at an altitude of about 12,800 feet, the pilot· reported to Den.ver departure 
control that the aircraft was encountering icing and requested a return to the Arapahoe 
County. Airport. · 

. . Shol"~ly \hereafter, ·.the pil<?t. · stated· tha( he . W~t~ ;·.t~>.JP ·.to Stapleton 
. Internation~ Airport· rather thaii ·Arapahoe. The. aircraft •• ·e~ear•<t' ,to u,ooo feet. 

but· the pilot ·radioe~ .th&t the aircraft was not able to· malttt•dn ;#ltftude.: .. About .this 
-. time, ttte I?•~yEtr- _radar c~ntrQller ?r~ered th., pi,.Qt. ot tJ 4~~~ ~;~tr~~·fotf,.~prQ~cfi. r~~r 
.<~A~),appl'Q8;~h _:t9 t~. Buckley All'. National Quar.d B~~. · ftt• ~irctaft was not able _to 
ref1ch Buckley-· arl'd creshed in an open field _about- 14- miles southeast of the Arap_'lhoe 
County Airp~t. There were 10 fatalities. · . · · · ·. ·· . .· • · · 

. The pllcit of N 456J.. called the Denver ·Flight Servt~e Station (PSS) at _102_0 and 
requested a weather briefing for a proposed flight from Arapahoe County Airport to 
Lufkin, Texas, ~parting at 1330. The weather briefinglasted from 1020 to 1024. 

. ';fhe Safety Board's inveStigation of the accident discloSe<;! t~at the lack of priority 
message handling on the leased service-A high-speed weather data circuit, which serves 
the,.Denver FSS, resUlted in the omission of an urgent weather. m•.age, SIGMET 
GOLF l, calling for severe icing in eastern Colorado, from the weather briefing at 

. 1020. . . 

· priority. message handling e~ists only on the low-$peed, service-A circuits that 
originate. at the Weather Message Switching Center (WMSC) .in .Kansas City, Missouri. 
There~ore, SIGP4ET GOLF 1 was available over the low-speed, service-A weather data 
circuit at lOU, 1 minute after it was issued by the National Weather Service (NWS). 
Howev.er, there is no priority message-handling procedure· for the leased highoospeed 
service-A weather data circuit, and SIGMET GOLF 1 was not available to the Denver 
FSS speeialist respQnsible· for aviation weather briefings until 1025--too late to include 
in thf! briefing of the pilot of N456L. Although both weather data circuits serve thE' 
Denver FSS, the leased service-A circuit is used primarily for receiving weather data 
nec.essary for weather briefings; the low-speed, service-A circuit serves as a backup. 
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The leased _high-speed, service-A circuit. s~ves not only the Denver FSS but also 
more than 1•0 otber fiight service stations nationwide. In addition, medium- and high
speed weather data circuits that originate at the WMSC at Kansas City serve the 
meteorological departments of many of. the major air carriers as well as other 
nongovernment users engaged in aviation forecasting and weather briefing. 

. Urgent weather messages contain information pertaining t~ the safety. of all 
aircraft. · Infot•mation contained in these messages· must be made available immediately to 
the aviation community. To do so requires the immediate delivery of urgent weather 
mes;ages to all weather data circuits that originate from the WMSC. 

The Safety Board is aware that the Federal Aviation Administration (FAA) on 
April14, 1980, made a temporary format change in the· delivery of urgent weather 
mes;ages to the le-ed high-speed, service-A weather data circuit. The change provides 
for the immediate delivery of urgent weather me8$ages to the FSS supervisor's printer. 
This irifol'mation is then disseminated by the supervisor to F~S specialists responsible for 
weather briefings. This format change only affects thQJe flight- service. stations on the 
leased service-A circuit and does not affect nongovernment. ·users··on ·other medium- and 
high-speed circuits. The Safety Board believes. that, in the interest of air safety, 
immediate delivery of urgent weather messages to all cirquits that Originate at the WMSC 
at Kansas City is necessary. 

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

Develop and implement a priority message-handling procedure to assure 
th.e immediate delivery of urgent weather messages to all weather 
circuits that originate from the Weather Message Switching Center in 
Kansas City, Missouri. (Class ll, Priority Action) (A-81-8) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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NEW REC<HmNDATIONS 

Following is a listing of the 32 new recommendations received during 
the second quarter of CY 1981: 

NTSB Bee. No. Sub,lect Pag~ 

A-81-1 thru 5 

A-81-6 & 7 

A-81-8 

A-$1-9 thru 11 

A-81-12 & 13 

A-81-:U.. 

A-81-15 & 16 

Lockheed L-1011-200 in-flight 73 
failure of main landin~ gear 
inboard wheel flange 

Engine failures in general aviation 77 
aircraft accidents 

Beech Kingair 200 accident near 79 
Denver, Colorado, March 27, 1980 

Cessna 207A crash into han~ar at 81 
Merrill Field, Anchorage, Alaska, 
October 8, 1979 

Saudi Arabian Airlines Lockheed L-1011 85 
accident at Riyadh, Saudi Arabia, 
August 19, 1980 

United Air Lines :00-8-61 crash near 89 
Portland International Airport, Portland 
Oregon, December 28, 1978 

Cessna Model 172K crash during takeoff 91 
from Eagle Creek airport near Indianapolis, 
Indiana, February 26, 1980 

A-81-17 - Not directed to FAA 

A-81-18 

A-81-19 & 20 

A-81-21 ll 22 

A-81-2.3 

A-81-24 & 25 

British Redcoat Air Cargo, Ltd., Bristol 
Britannia crash in wooded area near 
Billerica, Massachusetts, February 16, 
1980 

Boeing 727 crash into water near Pensa
cola, Florida, M~ 8, 1979 

Beech King Air explosion decompression -
forward lefthand cabin window failure 
March 3, 1980 

Air Wisconsin, Inc., Swearingen SA-226 
Metro crash near Valley, Nebraska, 
June 12, 1980 

Scenic Airlines Cessna 404 crash during 
takeoff from Grand Canyon National Park 
Airport, Tus~a, Arizona, Juzy 21, 1980 

93 

9? 

101 

10~3 

10~5 

A-81-26 thru 28 Piper PA-28-:U..O Cherokee crash near Lavina, 109 
Montana, .June 24, 1977 
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NTSB ltec. No. 

A-81-29 

Sub.iect 

Cessna 414A aircraft charter radial 
centering knob difficulty July 8, 1980 

Page 

113 

A-81-30 6 31 Piper PA-22-150 Tri-Pacer crash near Cl~~ar 115 
Spring, Maryland February 18, 1980 

A~l-32 • 33 Avions Marcel IAssault Breguet Falcon 10 117 
crash into Lake Michigan January 30, 19130 

A-81-34 - Not directed to FAA. 

A-81-39 thru 42 Cascade Airways, Inc., Beech B-99 crash 
southwest of Spokane International 
Airport, Spokane, Washin«t;on 
January 20, 1981 
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NATIONAL TRANSPORTATION ·sAFETY. BOARD 
. WASHINGTON,. D,C. . 

' ' ~ t 

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

Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington,· o.c. 20591 

' ' . ·.· . '. 

-~----~-~ .... ~.-~--~~-~~.-"'!1~·-'·--·---,..-~----··----·i-

January·· ·6·· · 1981 ISSU£0: ·.·. ' 

I •; 

SAFETY .RECOHfotENOAT .1 ON (S) 

·· · A-81-1 thr~ugh -5 · 
·1: J,. ,·· 

" '·'· 
. ~ . 

,- l ,. . . . . . :. • • . . . . . "{ ':'. • . ·:.· ·: • • ' • .:··. ·" . ··-·' • ' _· . . • --~. . ' • . . .,' ·; ~ . .• • 

A tockheed L-1011-200 aircraft operated·l)y·a foreigri'carr.$r·recently eXperienced 
an in-:f.li:gh~. fa}~ure of a. main l'l..nding 'tear :inbqard·. wl:le~ fl.«lnge •. .-The failur~· Cf:USed 
major dama¢e. to fligh~ control~ electrical~ ar:-d.,hYcJr«iulic· syst~n)s, eaus~d major damage 
to the ai'rcr'af~ structure, and resulte~ in explosive decompression of the. c~bin •.. There 
were ~wo fataliti~s. Members. of the FAA teehnical. staff have been working closely 
with the. National Transportation Safety _Board's ·staff to determine 't}le nature of the 
problem and the correc'tive .actions required to prevent similar occurre!lces. · 

. ~ . 

. • ·.ThE!' co~.~ipuing .investigation h~~. d~termined. ~_hat. th~. _tailed· w.fi<!el. wai f~>a.F. 
(;oodr!ch part No. (P/NL3-1365, sertal NQ. (S/Nlt.85. InformatlQJ1 from GC>Qdticl) and 
I,oekheed disclosed that Goodrich wheels P/N 3.;1311-3 and .P/N :3:--)365 were: both 
·qualifled to technical standard order (TSO) requirements for use,. on L:-J.Oil aircratl. 
having a ma:xirnum gross takeoff weight Qf up to 460,000' pounds. DQmesti<! air carrier 
users of the L-1011 have reoorted a significant number of fatigue--related failures of 
the P/N 3-l3il Wheels, but the P/N 3-1365. wheels have hada satisfactory service 
history. Goodrich warranty provisions, the. relative sQrvice hi5torfes, and Goodrich 
Service Bulletin No. 369 l:lll fostered the belief that the. P/N 3 .. 1365 wheels were 
stronger than the P/N 3-1311 wheels. Con$equeritly, most opere;tors use only the P/N 
3-1365 wheels on those L-1011 aircraft werating at high gr~ weights. 

G9Qdrich S~rvice Bulletin No~ 369 states that th'e thicknesses of PlN 3~1365' wheel 
outer 'flanges up t<> S/.N 1 404.1ll'e .. 0.-490 to 9.550 Jnc~. \ fi()~•Yel",, the ~afety Board has 
learned from G'oodr'ich that it 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 drawing. changes strengthened the ... P/N 3-1365 wheel by 
including thicker ()Uter flanges, anodizing, and shot peening. Goodrich initially stated 
that the first flange dimensional change to the P/N 3-1365 wheel was effective on S/N 
165. However, a postaccident iaboratory examination disclosed that the outer flange of 
the failed wheel, SIN 185, measured less than 0.470 inch, which is below the minimum 
tolerance of 0.490 for the strengthened P/N 3-la65 wheel. The Service Bulletin does 
not mention that an early Quantity of P/N 3-1365 wheels were manufactured before the 
engineerinst changes were incorporated. 
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. Goodrich Service Bulletin No. 369 also sta.tes that the thickn-es of the P/N 3•1311 
wheel oult~ flanges are 0.450 to 0.510 inch. According to engineering drawings submitted 
to the Safety Board by_ Goodrich, the specified dimensions for tJle 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 i!J misleading to the user 
and could contribute to confusion reg•rding the strength and d:urability 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 previ()usly indicated that P/N 3-13.65 
wheel assemblies up to. about S/N 165 are the "same" as P/N 3-1311 .assemblies. 
Disclosure of the less than. 0.470 in~h flange th~cl<neS$ 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. 

. ' i ,: \ . . .. ' . . ' ·. ,_ . ~. . . ' • . ' 

. Discussions am()ng the Safety ·Board!staff, FAA staff, and the domesti~ air carriers 
have disclosed that all of the operator~. employ some inspection programs involving 
periodic eddy current or 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· qnlf()l"mly effective in reliably detecting 
cracks prior to in-service failures. In fact, the foreign operator involved In this accident 
also used an eddy current inspection program and the failed wheel was Inspected only 28 
cycles before 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 identifjed and required 

· to be implemented by all carriers. 

Furthermore, the Safety Board notes from Service Difficulty Reports that wheel 
failures.are occurring with nearly all types of commer~ial aircraft. Therefore, the Safety 
Board believes. that action to establish more reliable wheel inspec)tlon procedures should · 

1not be limited to the L-1011 wheels. 

Accordingly, the National Transportation'Safety Board J."ecomme~ds that the Federal 
A vi&.tion Administration: · · 

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/N 3-1365 wheels with serial number uo to 1404 which have been 
used on aircraft with a gross take9ff wel~ht of 430,000 pounds or 
more, 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 pr more.. Further requirements should include at 
each wheel disassembly of all·P/N; a-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 orior to failure. 
(Class I, Urgent Action) (A-81-1) 
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Initiate an immediate survey of B.F. Goodrich manufacturing 
facilities by a Quality Assurance Systems Analysis ~eview Team or 
equivalent . to assure the manufacturer's compliance with current 
re~atory requirements governing production cel'tification and 
5pectf~cally the issuance and. approval 9f ser.vice bulletins, 

0 investigation and reporting of service difficulties, maintenance of 
apprwriate production and inspection records, and coordination of 
service 

0 

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 ll, Priority Action) (A-81-4) 

Expeditiously· disseminate any required · wheel inspection and 
service programs to all foreign civil aviation authorities with 
regulatory responsibilities over operators of U.S.-manufactured 
aircraft and equipment. (Class I, Ur~ent Action) (A-81-5) 

KING, Chairman, McADAMS, GOLDMAN, and BURS~EY,. Members, concurred in 
these recommendations. DRIVER, Vice Chairma~d not p~arici ate •. _,..,. 

.k..J~ -_-
z ,o I 

. By: ,James /B. ·King j 
/ : Chairman 

I 
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ISSUED: January 1;,· 1981 
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Honorable Lqhorne M. ·Bond 
AdministratQr · · . 
Federal Aviation Administration 
Washington, D.c. 20591 . 

~---~---~-~------~----------------------- . 

. ·, 

SAFETY RECOMHENDATION(S) 
')• .... ' ' 

A-81-&:and .•'1· , 

• :: ~ . • • . ' . ~ "' . . ', ' • : ' • ! • ; • ~ . . ' ·• t· . . . . • ' . : . . . '" - . : • 

. 'rlle ~.ation$1, fr'~nsportation Safety }3oard's. aJrcraft. accident dat~ .. lnc:Ucate; that 
entfl)e faJlur!es' ~tr.e::•. 'iiilbstantial Initiating fa~tor in general avi._iion a,eefdenta.: One 

. prQble.m ass~l-ted with engine failures is the separation of the· throttle· linkage. · The 
re8ults .~.th~$e,separlltions-,va.-y among models of aircraft; the variations include the fuel 
coJ.ltf~l·®mn,upidin~ «.e of. three settin~JS: idle power, tull power, or shUtoff. (no power) 
Positi"'" · · ·: ~~i . ·. · · 

; 1";" .. ' ·4, 
' . ~ • :, .: ' • . -·. . ~ ! ' . ,. ' ( 

. · ;· 'r~~.l'e~w~~.~.~~iqate that between 1964 and 19'19 there were 148 repo~ts,ofsingle
englft8;~8lrcrfdt •ccfc:!tnts fll;itfated by throttle linkage failures. These accidents. resulted 

. 111 };,,~aths,'l,j~ !~'~es, .15 destroyed aircraft, and 133 substantially cmmaged aircraft. 
· Tp$\8.-f~ty ~dbtlteves that this type of accident C!8D be reduoed and that aggressive.· 
pre~t•v• aq~on is needed. . · · 

... ,. : . ' .. '" ;: :'·,, ·, ' ' ' ';.. : . ·.. . ·. .· . •' . ' : . ' ' ; . - ' 

, . A ··typlqal ex~rbp~e: of tt.ds kind of accident Involved a Cessna 20'1 whl9h was climbing 
· in VFR .co. n~~ions .. ~f.}~tu:rtly. · after the flight was. cleared. to cl. imb a. nd .. to maintai. n 5,000 
(eet, tf¥.! en~ne qUit. The pilot could not return to the airport because the engine had 
stopped, 'so ·he landed the aircraft on a partially lighted city street •. Durlng the landing 
roll, the;airo.-tt str~ck signs on both sides of the street when the pilot attempted to avoid 
autom~ile tt"aftlc. . The . aircraft received substantial damage, but the pilot escaped 
injury. Our investigation disclo8ed that the throttle linkage had separated. During the 
investigation' the engine was start.ed by operating the ·throttle control at the injector 
manually,· and the engine operated normally at all speeds from idle to maximum power. 
When the throttle control was released, the engine immediately·returned to ·tdle and quit. 

This mJshap is representative of many accidents and Incidents which evolve in 
appr9ximately the sal'fle manner each ·year. The Safety Board's data indicate that this 
type of accident is increasing. Otir investigations indicate that the causes of throttle 
linkage ·separation include such factors as design, maintenance and inspection practices, 
improper maintenance procedures, improper operation of powerplant controls, and inade
quate preflight inspections. 
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• 
In existing aircraft, when the throttle linkage separates, one of the following three 

things happen5: the throttle closes and the engine idles or stops; the tJtrottle remains at 
the power set at the time of failure; or the throttle goes to the full open position. If the 
throttle closes and the engine idles or quits, the pilot is committed to land without regard 
for weather or proximity to a suitable landing area. We believe this. condition is 
u.nsatisfactory. 

If the throttle goes to the full open position after Unk•ge separation, the pUot has a 
different problem. It may be difficult to descend at a safe speed, .Particularly at night or 
in IFR conditions. This problem can be compounded when the available maneuvering area 
is restricted by terrain or other obstacles. It may take more than ordinary piloting ability 
to maintain control of an aircraft and its speed under. those conditions. 

The third condition--power remaining at_ .t~(! selected setting .when ·s.eparation 
occurs--is the best of the th~ee in most cases. However, if the extremes of Idle power 
for descent or maximum power for takeoff exist when separation occurs; the problems 
would be the same as those associated with the: other two conditions. · 

. Considering these factors, we believe. that the safest solution to this problf:!m would 
be to establish a requirement that, when throttle linkage separation o~curs, the fuel 
control would automatically travel to a setting which would allow the pilot to maintain 
level flight in a cruise configuration. 

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

Establisl) a requirement that, when throttle linkage separation occurs in 
a small single engine aircraft the fuel control will go to ,_ setting which 
will allow the pilot to maintain level flight in the cruise configuration. 
(Class IT, Priority Action) (A-81-6) 

Review the service experience of throttle linkage separations in single 
engine general aviation aircraft and iss~e an Airworthiness Alert to the 
owners and oPerators of such aircraft, to increase their awareness of the 
problems associated with such linkage separations. The alert should be 
worded to improve maintenance practices and inspection techniques. 
(Class II, Priority Action) (A-81-7) 

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in 
these recommendations, DRIVER, Vice Chairman, dl~ rjot partJ~ 

By: Ja es B. King ·- ! 
C ~rman · I 

~ 
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Acting Administrator 
Federal Aviation Administration 
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----------~------------------------~-----

ISSUED: .J~uary 28, 1981 

SAFE!Y RECOMMENDATION(S) 

A-81-8 

/ ' 

On Mar.ch 27, 1980,. the National Transportation Safety Board investi~ated an 
accident near Denver, Colorado, involving a Beech Kingair 200, N456L. The aircraft 
departed Arapahoe County Airport, EnglewQOd, .C:olorado, at 1432 mountain standard 
time on an instrument flight rules (IFR) flight plan to Lufkin, Texas. About 7 minutes 
after takeoff at an altitude of about 12,800 feet, the pilot reported to Denver departure 
control that the aircraft was encountering icing and requested a return to the Arapahoe 
County Airport. 

Shortly thereafter, the pilot stated. that h' wanted to go to Stapleton 
International Airport rather than Arapahoe. The aircraft was cleared to 11,()00 feet. 
but the pilot radiOed that the aircraft was not able to maintain altitude. About this 

·: time, the Denver radar controller offered the pilot of N456L ·a prechlion approach radar 
: (PAR) approach to the Buckley Air National Guard Base. The aircraft was not able to 

reach Buckley and crashed in an open field about 14 miles southeast ·of the Arapahoe 
County Airport. There were 10 fatalities. 

The pilot of N456L called the Denver Flight Service Station (FSS) at .1020 and 
requested a .. weattier briefing for a proposed flight from Arapahoe County Airport to 
Lufkin, Texas, departing at 1330. The weather briefing lasted from 1020 to 1024. 

The Safety Board's investigation of the accident disclosed that the lack of priority 
message handling on the leased service-A high-speed weather data oircuit, which serves 
the Denver FSS, resulted in the omission of an urgent weather message, SIGMET 
GOLF 1, callin~ for severe· icing in eastern Colorado, from the weather briefing at 
1020. . 

Priority message handling exists only on the low-speed, service-A circuits that 
originate at the Weather Message Switching. Center (WMSC) in Kansas City, Missouri. 
Therefore, SIGMET _GOLF 1 was available over the low-speed, service-A weather data 
circuit at lOll, 1 minute after it was is.sued by the National Weather Service (NWS). 
However, there is no priority message-handling procedure for the leased high-speed 
service-A weather data circuit, and SIGMET GOLF 1 was not available to the Denver 
FSS specialist responsible for aviation weather briefings until 1025--too late to include 
in the briefing of the pilot of N456L. Although both weather data qircuits serve the 
Denver FSS, the leased service-A circuit is used primarily for receiving weather data 
necessary for weather briefings; the low-speed, service-A circuit serves as a bacl<up. 
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The leased high-speed.. service-A circuit serves not only the Denver FSS but also 
more than 140 other flight service stations nationwide. In addition, mediurn- and high
speed weather data circuits that originate at the WMS9 at Kansas City serve the 
meteorological departments of many of . the_ mNor air carriers as well as other 
nongovernment users engaged in aviation forecasting and weather briefing. · 

Urgent weather messages contain information pertaining to the safety of all 
aircraft. Information contained in these messages rnult be made ~vailable immediately to 
the aviation community. To do so requires the immediate delivery of· urgent weather 
messages to all weather data circuits that originate from the WMSC •. 

The Safety Board is aware that the Federal Aviation Administration (FAA) on 
Aprill4, 1980, made a temporary format change in the delivery of urg~nt we_ather 
messages to the leased high-speed, service-A weather data circuit. The change provides 
for the immediate delivery of urgent weather messages to the FSS supervisor's printer. 
This information is then disseminated by the supervisor to FSS specialists responsible for 
weather briefings. This format change only affects those fiight service stations on the 
leased service-A circuit and does not affech nongovernment users On other medium- and 
high-speed circuits.. The Safety Board believes that, in the Interest of air safety, 
immediat~ delivery of urgent weather messages to all circUits that originate at the WMSC 
at Kansas City is necessary. .. 

'; 

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

Develop and implement a priority message-handling procedure to assure 
the immedia,te delivery of urgent weather messages to all ·weather 
circuits that originate from the Weather Message Switching Center in 
Kansas City,. Missouri. (Class II, Priority Action) (A-81-8) 

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

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

Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

SAFETY RECOMMENDATION{S) 

A~81-9 through -11 

------ -~ --~~----.--_ _, -----------~-,-.----------

On October 8, 1979; a Cessna . 207 A, N6424H, crashed into a hangar at Merrill 
Field, Anchorage, Alaska, moments after lift-oft from runway 33. All four pccupants 
were killed, and the postcrash fire destroyed the hangar. 

1Jlvestigation of the accident revealed that: the fuel system showed evidence of 
extensive water and rust contamination; the underground fuel tanl( at Merrill Field 
where the aircraft was last fueled contained a large quantity of water and rust; the 
undergro®d fuel tank's filtration system was heavily contaminated; and an incorrect 
fuel system dispensing filter, intended for use with diesel fu~, had been installed. 

In 1978, the National Transportation S~fety Board investigated 17 general·aviation 
accidents involving fuel contamination "exclusive" of water as a cause or factor, and 66 
general aviation accidents involving water "in" the ft1el as a cause cr factor. In March 
1980, the Safety Board's Anchorage field office mailed a questionnaire to all known 
commercia1/air taxi operators in the State of Alaska. Of the operators who replied, 
4' percent did not know what type of filtration assemblies. and fUters they used, 
4 percent performed no inspections to determine when the dispensing filters should be 
changed, 30. percent, inspected the dispensing filter daily, and 20 percent. inspected the 
dispensing filter "at least yearly." The remaining operators inspected at intervals 
ranging from "o.nce every 3 days" to "once every 3 years." · 

The Safety Board recognizes that the pilot is responsible for assuring that a 
general aviation ai-rcraft hils uncontaminated fuel. .Pilots of general aviation aircraft · 
procedurally dr~ln a small amount of fuel from the tanks and the fuel strainer and 
check for the presence of water and particulate matter. If. a partially filled tank cools. 
condensation results and settles to the bottom of the tank. This is detectable using 
nbrmal prefiight procedures. 
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However, when fuel contaminated by water is added to an uncontaminated tank, 
considerable time is net!ded for the water to completely settle to the bottom of the tank. 
This creates the opportunity for contaminated fuel to· go undetected. Also, the 
uncontaminated fuel in the lines and fittings must first be drained to detect the_ water
contaminated fueL On some aircraft, more than a quart of fuel must be drained before 
any water appears. Most tiedown areas where prefiights checks are performed belong to 
flight schools or fixed-base operators, most of whom do not encourage pilots to drain a 
quart of. fuel on the asphalt because aircraft fuel tends to. dissolve this particular surface. 
The pilot then, although responsible, is presented with situations in which water detection 
is difficult. 

. . . 
While the B99-rd believes that pilots must conduct an adequate· prefiight check, we 

are concerned that this is not .a total solution to the prOblem of. fue~ contamination. ·In 
addition to the current pilot responsibillty, the ·Board believes that other measures should 
be taken to insure against contamination. For example, fuel dispensing systems could be 
required to be eqwpped with filter/separator units which respond to the presence of free
water by Shutting down. 

The Board is aware that 14 CFR 139 prescribes rules governing the certification of 
land· airports serving air carriers that hold . certificates of public convenience and 
nec~hy .issued by the Civil Aeronautics Board. Part 139.51 states that n; •• · the 
applicant for an airport certificate must show that it (or its tenant), as the fueling agent, 
has a sufficient number of trained personnel and procedures for safely storing, dispensing, 
and .. o.therwise handling fuel, lubricants, and oxygen on the airport (other than articles and 
mater,ials that are, or are intended to be, aircraft cargo) •••• " This is the only rule that 
addresses the subject of storing and dispensing aviation fuel, and in addition, applies solely 
to air carrier airports. In the Board's opinion, 14 CFR 139 is inadequate even for those 
airports it covers because it does not address fuelcontaminati9n. Our a~cident statistics 
do not indicate that fuel contamination has been_ a prOblem to air carrier aircraft. 
However, informal communication with the FAA indicates that control.of contamination 
is considered cklring airport certification via.~- rather. broad interpretation of 14 CPR 
139.51. The. Board_ l;)elieves that the problem ·.o(.fuel contamination should be. specifically 
addressed for both air carrier and general aviation airports. In our judgment, fuel 
contami~tion should be specifically addressed for all segments of aviation rather than 

. only that segment in which there is an apparent current problem. It has been generally 
accepted that standards for air carrier operations must be as stringent as they are for 
general aviation. We believe that the regulations should reflect this consistency. 

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

Expand ~4 CFR 139 to include minimum specifications and design 
criteria for the installation, maintenance, and inspection of 
aviation fuel storage and dispensing systems at airports 
certificated under 14 CFR 139. (Class n, Priority Action) (A-81-9) 

Take necessary action to establish minimum specifications and 
design criteria for aviation fuel storage and dispensing systems at 
public-use airports not certified under 14 CFR 139. In addition to 
the equipment itself, such criteria should address their installation, 
operation, maintenance, and inspection. (Class U, Priority Action) 
(A-81·10) 
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When specifications and criteria are established for aviation fuel 
storage and dispensing systems at public-use airports are not 
certified under 14 CFR 139, establish and implement procedures to 
verify compliance. (Class n, Priority Action) (A-81-11) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN and BURSLEY, 
Members, concurred in these recommendations. 
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ISSUED: February 10, 1981 

SA~ETY. REC.OMMENOATJ ON (S} 

.A-81-12 thrOugh 13 

. The· National Transportation . Safety BQard sent. a U. S. Accredited Representative 
and accompanying advisors to participate ·~n the · lnvestiptlon of the saucn Arabian 
Airllnes LOckheed IrlOll'aecident. at Riyadh, Saudi 'Arabia, ~-August 19, 1980. The 
accident involved _an in;,.fiight fire in the aft ·area of the alrc!raft. Even though the 
aircraft was landed successfully, the fire spread and all 301 occupants died as a result. 
The investigation, conducted in accordance with the provisions of International Civil 
Aviation Organization Annex 13, Js continuing and a report of the investigation wW be 
iss\led by the King4om of Saudi Arabia upon completion. As part of U.S. assistance in the 
investigation, tests arid research were conducted at the Lockheed California Company and 
at the Federal AViation Administration. (FAA) Technical Center, Atlantic_ City, New 
Jersey. . ,, , , · 

The ,.re ig11ltion source an~.exact -.re&.-'"-.;wbieh the;ln~tlicht fire orlg_inated have 
not yet been determined. The aft baggage compartm•t (Cli-J), amq Oth"r'it' where ·bUlk 
baggage is carried beneath the aft cabin fiOor, Is being lnvatiated as a po~~ible 
origination area. Among the tests eondueted to evaluate certain hypotheses regarding 
fire propagation were fire penetration tests of the C-3 compartment Uning materials. 
One test show~ that a 5-lnch diameter, 12-lnch-high propane burner flame (1,800° F) 
plaeed beneath 'the C-3 eompartment ceiling penetrated the oelUng Uner In less than 

!' 1 minute and then penetrated the cabin noor and carpet mat•lalln less than 2 minutes. 
A second test ·Using the same burner showed that a 3- to 4-foot-hlgh flame (1,180° F, fuel 
rich) ~netrated the eeUing liner In 25 seconds, aild then 'the cabin fioor and carpet 
material in 4~5 minutes. · 

Th~ C-3 compartment of the L-1011 is certificated as "Class D" under the 
provisions of 14 CPR 25•85'1(d).. 'lbat rule stateS; ··A Class D cargo or baggage 
compartment Is one In which--

' (1) A fire occurring in it will be' completely eonfined without endangering l.he safety 
ot tbe cdrp]Me or the occupants; 

(2) There are means to exclude hazardous quantities of smoke, fiamM, or other 
noxious gases from any eompartment occupied by the crew 01' passerwers; 
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(3) Ventilation and drafts are controlled .within each compartment so that any fire 
likely to occur in the compartment will n~t progress beyond safe limitS; 

' ' . •' ·. ; . . 

••••• 
(5) Consideration is given to the effect of tJeat within the compartment on adjacent 
critical parts of the airplane. For compartments of 500 cu. ft. or less, an airfiow of 
1,500 cu. r~ per hour is acceptable. 

; 

The Safety Board notes that its predecessor, CivU Air Regulation. 4B.383, "Cargo 
Compartment Classification," contained the following regarding Class D compartments: 
"Note: For compartments having a volume not in excess of 500 cu.ft. an airfi~w of not 
more than 1,500 cu.ft. per hour is acceptable. For larger compartments lesser airflow 
may be applicable." 'Ibis guideline at least suggested more conservative criteria should be 
followed for larger compartments while the existing rule does not address the airfiow 
allowance in compartments larger than ~00 cu.ft., 

1'bEt volume of the C-3 compartment of the L-1011 ii 'IQO cu. ft. Safety Board 
inv.,igators tiave been advised by FAA that the L-1011 C-3 compartment was approved 
as "Class D" by ~extrapolations" from the 500 cu. tt. volume .and 1,500 ou. ft. per hour 
airfle>w guidelines ~l4 CFR 25.857(dX5). However, the. theoreticalconcep~ of·a Qlass D 
compat"trilent ts that a fire within the compartment would be extinguished by oxygen 
depletion, preventing its propagation. This concept apparently has been successfully 
applted in narrow-bodied . aircraft with limited volume compartments. .However, the 
~l'ety Board is concerned that it may not be a valid concept for larger volume 
compartments, iuoh as the L-1011 C-3 compartment, ·because much greater. volumes of 
oxygen ~ available to support combustion prior· to . depletion and "snuffing.".. 'lbe 
additional.air supp~y. can readily support a fire for sufficient time to allow penetration of 
the compartment lining, thereby providing access to an unlimited oxygen supply to support 
propagation of the fire. Jn fact, preliminary tats conducted ·at the FAA Technical 
Cel)ter, Using a 770 cu.ft. simulated Class D compartment, Wustrated that a fire of 
sufficient intensl!:J to penetrate the L-1011 C-3's ceiling .liner In le• than 1 minute. 
burned for more than ·10 minutes after .the compartment airflow was shut ott. · 

The Safety Board tS aware that the type of tiames used In the tests at Lockheed and 
at the FAA Technical Center do not dlplicate the ·type of flame (bunsen burner) used to 
certify'tlammabl~ty characteristics of cargo and baggage compartment Interior mat•ials 
(14 CPR 25.855). However, the Safety Board believes that a small fire in a piece of 
baggage could generate localized intense heat similar to that from the propane burner 
used in the recent tests and that the fire could penetrate the ceiling before the OKyJen 
supply is depleted. 

. The penetration of the L-1011 C~3 compartment 'ceiling carries extremely 
hazardous consequences because numerous major aircraft components are routed between 
the ceiling of the compartment and the noor of the cabin. Among these items are the 
No.2 engine throttle cables, the No.2 ·fuel line, and flight control cables. Fire reaching 
these components could easily endanger the entire aircraft, and therefore, the design does 
not comply with the intent of 14 CFR 25.857(d)(5). Moreover, once such a fire reaches 
the cabin, the ca~in furnishings will become involved, and the fire will be difficult to 
extinguish. 
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The Safety Board is aware of several instances of fire ,in checked baggage from 
ignition of matches and other items. In most of these instances, fires Ignited while the 
aircraft were on the ground and the aircraft were not.damaged. However, the possibility 
of such a fire while in-flight and the questionable capability of the L-1011 C-3 
e~mpartment to contain a fire by "snuffing" it to keep it from spreading suggest that the 
"Class D" c~ificatlon of the C-3 compartment should be reevaluated. 

. Therefore,. tl)e National Transportation Safety Board recommends that the Federal 
Aviation Administration: · · · : : . 

Reevaluate the "Class-D" certification of the L-1011 C-3 cargo 
compartment with a view toward either changing the classification 
to "C," requiring detection and extinguishing equipment, or· 
ch~ the compartment liner material to insure containment of 
• fire Of the types likely in the compartment whUe in-flight. 
(Class I,. Urgent Action) (A-81-12) 

Review the certification of all baggage/cargo compartments (over 
500 cu. ft.) in the "D" classification to insure that the intent of 
14 CPR 25.857(d) is met. (Class n, Priority Action) (A-81-13) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN and BURSLEY, 
Members,concurred in these recommendations. 
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ISSUED: February 24, 1981 

. SAFETY RECOHMENDAT I ON ( S) 

A-81-14. 

On December 28, 1978, United Air Lines Plight 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 th~ 181 passengers and 8 crewmembers 
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 fu~ quantity gages which indica~ed more. fuel than the fuel tanks -~tually 
contained. Although the error was. within the manufacturer's allowable tolerances, it 
contributed to the crew's failure. to declare an eme,rgency fuel sitJJatic:>n earlier in the 
flight. . .. : . . ,. 

The Safety Board is concerned that the pilot-Ill-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 CPR 121 and 14 CFR 135. Moreover, the Board believes .that 
allowances for fuel quantity measuring system tolerances should be considered in 
making a miriimum approach/landing fuel determination. 

The Safety Board has learned informally that United Air Lines, recognizing a need 
for the foregoing guidance, has worked with the Boeing Company and McDonnell 
Douglas Corporation to incorporate into its aircraft flight 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 associated with a lack of guidance on fuel minimums and fuel quantity 
measurement system tolerances can be eliminated by an industrywide implementation 
of procedures similar to the United Air Lines program. · 
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Aceordfngly,, 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 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 possiblity of a miaed approach. (Class D, 
Priority Action) (A-81-14) 

· KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

Mr. Charles B. .Weithoner 
Acting Administrator .. , 
Federal Aviation Administration 
Washington, D.C. 20591 

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

ISSUED: February 24, 1981 

SAFETY RECOMMENDATION(S) 

A-81-15 and -16 

On February 26, 1980, a Cessna Model 172K (XP) crashed during normal takeoff 
from the Eagle Creek airport near Indianapolis, Indiana. The pilot, a commerQial fl~ght 
instructor· and .. the only occupant of the aircraft, was. killed. A~cording to witnesses, 
the aircraft pitched up to a steep nose high attitude, about ;60° or 7'0°, and the sound of 
engine ~ower reduced abruptly from takeoff power to idle. The aircraft then pitched 
down and rotated about 160° to the left before crashing on the edge of the asphalt 
r~way. . , 

- . ' . ' 

Investigation revealed that the pilot's seat wa~ not lock~d. and had slid rearward 
on the seat rails during liftoff. The pilot weighed 105 pounds and was 5 feet 3 inches 
tall. Acqwalntances stated that she fiew -all types of aircr~tft with her seat in &,full
forward position .and required art extra,· Sellt cushion fo enable her to .see. over . 'the 
glareshield of the instrument panel. Because of her relatively short stature, she could 
not r-.ch the throttle or rudder pedals or fully manipulate the control wheel of the 
ab()ve aircraft wl,th her seat in its rearmost position~ CoDJequently, once the seat slid 
aft, she· was not able to maintain control or regain control . when the pitch angle 
increased .abruptly. The pitch up of the aircraft to a steep nose high attitude and the 
reduction in power would be the expected consequences of the pilot's holdirig onto the 
control yoke and the throttle as her seat slid aft. 

If the pil9t had attempted to position and lock her seat in the full forward position 
in the aircraf.t, . the left front corner of the seat would have contacted and wedged 
agains~ tl)f! dqor jamb. This interference, which is typical in this aircraft model, can 

· prevent the *eat locking pins from· reaching the forwardmost locking holes. More 
importan~y, however, the wedging of the seat can lead the pilot to believe· that the 
seat is loeked~ when, in fact, the locking pins are actually positioned between locking 
holes. • Any subsequent forces on the seat, such as those occitrring during takeoff, 
liftoff, or landing~ can cause the seat to release abruptly and slide att. · 

The pilot's operating handbook for the Cessna model 172K (XP) aircraft includes 
the pilot's check of the adjustment and locking of seats, belts, and shoulder harnesses on 

· the "before starting engine" checklist. However, because some pilots may find it 
necessary to readjust the seat before takeoff, the Safety Board belleves that a check to 
ensure that front seats, belts, and harnesses are adjusted and locked also should be 
included· on the "before takeoff" checklist. 
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Between 1970 and 1979, various Cessna aircraft w~re involved in 20 accidents in 
which slippage of the pilot's seat during takeoff or landing was determined to have been a 
causal element.· 

In view of the_ above, the Safety Board recommends that the Federal Aviation 
Administration: · · 

Issue an Airworthiness Directive for Cessna atrcraft in which inter
ference between seats in the full forward position and door jambs 
currently exists requiring that the seat rail stops be positioned to permit 
proper seat looking In all seat positions. ·(Class n, Priority Action) 
(A-81-,15) 

Require the Cessna Aircraft Company to include an adjustment and 
looking check of front seats, belts, and shoulder harnesses on the "before 
takeoff" checklists applicable to all Cessna aircraft. This item should be 
included on new checklists as soon as possible. (Class n, Priority Action) 
(A-81-16) 

KING, Chairman, DRIVER, Vice. Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in these recommendations. 
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ISSUED: February' 24, .1981 

SAFETY RECOMMENDATION(S) 

A-81•18 

.· Abo~iJ4i6 e.~.t. o,rl Pebruary.16, 1980' a Qritish Ited¢oat. AJr~·d~, Ltd.., Bristol 
BritB:J'Uli{J, . 25~~,. crashed in ~ wooded.· area near ..• B.Werl6ii, .. M-.~uietts,. ~!?out 
7 minute$. after takeoff !rom. Le>gan Inter.nat.onal .. Airport ln .Bost()n~ Of· ·the six 
erewmembers and two passengers aboard, only the filg.ttt eJ)glileer surVIved •. · ·· 

Although weight and balance and center of gravity problems did not contribute to · 
the cause of this accident, the National Transportation Safety BO&rd's investigation 
revealed a~ent ~ax practices in determining the weight of lndividUill pieces in bulk 
cargo shipments. These practices appear to .involve manufaoturer/shippers and freight 
forwarders, as well as. air carriers and fiighterews. The Safety Board believes that this · 
laxness is. perpetuated by the absence of regulatory guideline&. · 

Ouring its invest~ation, the Safety Board learned that the· aircraft loadmaster· 
was told that the 168 pieces had a total weight of 35,574 lbl. The investigation · 
revealec;l that the actual weight of the cargo was 32,880 lbs-a 2,'114-lb error~ 
According to the testimony of the freight forwarder's loaders, th•l<Na~aster estimated 
the' weight of .each unit as he selected it for loading. He ·made selections from cargo· 
located on the ramp whUe .he stood on the aircraft. These random· selections involved 
individual cartons, or skids containing a number of cartons, which were not marked with 
individual weighU;, ·Although a scale was readily available, it was not used to determine 
the weight of any e~tons or skids. No attempt was made by the freight forwarder to 
cross-check the declared weight by weighing representative plee-. The loadmaster · 
used the deQlared total weight to compute the weight and balance in aeeordanee with 
company procedures on the form provided. As far as determining the aecu~racy of the 
computed e.g. is concerned, the loadmaster is reported to have cheeked the nose wheel 
strut extension for movement several times. This procedure, although better than 
nothing, cannot be condoned by the Safety Board. 

2951-C 
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During the investigation, the loading of another Britannia was observed at the 
Hopkins International Airport, Cleveland, Ohio. The ioad consisted of shipme11ts from 
several so\Jrces; for most of the shipments only the tQtal weight was provided, .with no 
weights marked on, or attaqhed to, individual pieces or ski~ of varying sizes and 
weights. Because the shipments were about the same welght and volume ,the shipments 
were treated as eq'Ual entities and balanced one against the other. However, a part of 
one shipment consisted of a large, unmarked crate which was not identified on the 
shipper's waybill.. Because of its size, it. h&d to· be ~para~ed from .the rest of the 
shipment. A discussion ensued bet w.een the aircraft loadmaster · and the ... freight 
forwarder supervisor regarding· the placement of the large, unmarked crate in the 
aircraft. When the Safety Board investigator asked that the crate be weighed,. the · 
freight forwarder supervisor stated that he had no scale. When a scale was eventually 
located, the crate was found to weigh 2,195 lbs. After recalculation, the crate was 
placed where the groi.md loader had originally said it should go. The Safety Board is 
aware of the value of experience; however, it is also aware of what oan happen when 
inexperienced personnel operate according to their own inclinations in the absence of 
sound, proven procedures. 

Although, as noted earlier, weight and balance and center of gravity problems did 
not· contribute to the cause of the crash of the Redcoat Air Cargo, Ltd., Bristol 
Britannia, the use of trial and error methods in loading creates a great pOtential for 
error in bulk loaded aircraft. Especially vulnerable at~. thos~ operated by supplemen~al 
air carriers and commercial operators who do not have their .own ground personnel and 
facilities and who, therefore, have to rely on the freight forwarder or shipper for vital 
information. 

Regulation 14 CPR 121.665 holds each certifieate holder respc:;nsible fot the 
preparation and accuracy of a load manifest form before each takeoff. Regulation 14 
CPR 121.693(a) requires that the load manifest contain, among other items, the total 
weight of the cargo aboard. There are no Federal Aviation Regulations that require the 
labeiing of individual items according to weight, and there are no regwations to require 
a freight forward~tr to even have a scale available for use whenever the weight of a 
shipm~t is unknown or questionable. In fact, there appears to be no regulation that 
fixes the respc:;nsibUity of anyone but. the certificate holder, and in his case, it is 
directed to the preparation of a load manifest. In addition, air freight forwarders no 

· longer are required to be certificated by the ~ivil Aeronautics Board. This 
requirement was removed when the airline industry was deregulated. 

Therefore, the Safety Board Is concerned that when a shipment's declared weight is 
inaccurate, whatever the reason, or when individual items are not marked with their 
weight, serious weight and balance problems could result and that there are no means, 
short of refusing the shipment, to compel· a shipper· to furnish this 'information or to 
verify its aceurf:icy. 
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The Safety Board is cognizant of the fact that the FAA does not have jurisdiction over the 
movement of freight by modes other than aviation; however, the Board believes that the 
FAA must take a. more active role in regulating the movement of f.reight by air. In that 
regard, the Safety Board has made the following recommendation to the Department of 
Transportation: · 

Determine which agencies have jur~sdiction over· shippers and freight 
forwarders, and coordinate joint efforts wi~h. those agencies to 
promulgate ~idelines that specify the responsibilities of shippers, 
freight forwarders, and air carrier certificate holders in determining 
unit weights in bulk air cargo shipments so as to facilitate compliance 
with current manifest requirements by air carrier certificate holders. 
(Class U, Priority Action) (A-81-17) 

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

Promulgate regulations to require that unit pieces in bulk load air 
cargoes are labeled as to actual weight. (Class II, Priority Action) 
(A-81-18) 

KING, Chairman, DRIVER, Vice Chairman, and McADAMS and BURSLEY, Members, 
concurred in this recommendation. GOLDMAN, Member, did not participate. 
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SAFETY RECOMHENDATION(S) 

A-81~19 and -20 

On May 8, 1978, near· Pensacola, Florida, a. ·BQeiRg 727 -craShed into the water 
after receiving a terrain closure "pull-up" gro\Uld proximity warllJng. system alert. , The 
company's procedures stated that~ upon receipt of the fJYS.t•m•a Vmual and 'aural terrain 
closure warning, "positive action to alter the flightpath to· st(,p' the warning should be 
initiated immeciiiately." .Despi~e .. these. guidelines,,.the pilot continued his descent while 
. the groupd proximity warning system's terrain clOsure warning continued unabattd''for· 9 
seconds until the flight engineer--on the mistaken belief that he had been ordered to do 
so--turned the system off and silenced the warning. Ttte investigation showed that, 
except fer a aUght decrease in the rate of. descent which OCC!Ilrred 1 seconds aft• the 
warning began, the descending tlfghtpath remained virtually wschallged throughout the 
entire 9-second Interval that the warning was in progress. The Safety BO&rd believes 
that had the pilot ~mPlled in a timely manner with his company's tlightcrew response 

· procedures, the crash would have been avoided. · 

· On Aprll 25, 1980, a Boeing 727, operated by a Unit~ Klftldom .eharter air 
. carrier, crashed into a mountain ridge on the. Island of Tenerife, Grand· Canary lsbulda, 
Spain, 5 seconds ·after the flightcrew recelved a "pull-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 clrectlon 
of the·turn the aircraft was in when the alarm began; however, the pilot faUed to rotate 
his aircraft and, Initiate a climb. Performance data showed that the ridge could have 
been cleared if a best angle climb had been Initiated when the warning began. 

In both accidents, the evidence indieated that the tlightcrews were not In visual 
contact with the. terrain. 

··The Safety Board is .. concerned that the two aeoidents may . be indicative of a 
tendency of pilots to question the reliabUity ot the ground proximity warning system 
and, thus, delay their response to the terrain closure warning, and that some existing 
fiightcrew response procedures do not emphasize either the necessity for an immediate 
response to the warning or the type of response that wW ·insure that timely and 
adequate measures have been taken to forestall ground impact. Our concern over the 
latter area resulted from our examination of the published proCedures of 12 air carriers. 
While 8 of the 12 required their fiightcrews to execute an immediate pullup on receipt 
of the warning, only 5 of these 8 specified the manner In which the maneuver was to 
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. be made with regard to aircraft rotation and thrust application. The published procedures 
of three of the r~maining four air carriers require. their ftightcrews to "immediately". alter 
the aircraft's ftightpath to stop the_ warning •. Fin~y, one alr carrier's procedure states 
that when the "pull-up" warning occurs, an immediate pullup will be made unle• it is 
readily apparent that the warning is due to a malfunction or it is clear that a hazardous 
condition does not exist. · 

Recentiy, the Boeing Commercial Ail~craft CompanY's filghtcrew 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.attrlbutable to tV{o factor$. 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 lin. 
every 10 approaches. Consequently, flightcrews began to verify the warnings by filght 
instrument displays (or visually if in visual meteorological conditions) before applying 
corrective action •. · ., . . .., 

The situation was compounded by the incompatiblUty of the early ground proximity 
warning systems with certain tralning maneuvers, suoh as . back cowse, nonpreciston, 
below-glide~slope approaches to displaced thresholds, and demonstrated approaches that 
intentionally exceeded the ground proximity systems envelopes. The resultant warnings, 
which occurred during these maneuvers, further compromised the system's credibility. 

Secondly, most of the terrain warnings occurred while the alreraft was Operating 
under radar control. Understandably, some time would be required to recover from the· 
mental impact of such a warning under these conditions, esp~cially it doubts concerning 
the system's credibility still lingered. Interestingly, in the accidents cited one airoraft 
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 acoidents 
tend to validate the rationale concerning 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. critleality 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 pre$sely, ~dlt should require the immediate application of the maximum available 
thrust apd 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. 
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Therefore, the Safety Board recommends that the Federal Aviation Administration: 

Instrtict all air carriers to include in their, filghtarew 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 U, 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 flight wherein ground proximity warning system alarms are 
given and fiightcrew response to those warnings system alarms are 
evaluated. (Class U, Priority Action) (A-81-20) 

KING, Chairman; DRIVER, Vice Chairman, and McADAMS, GOLDMAN, and 
BURSLEY, Members, concurred in these recommendations. 
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SAFETY RECOHHEN~ATION(S) 

A-81-21 and -22 

.. : ' . . . . . . ' .1' 
. On. Match 3, 1980, a Beech King Air (65A90), .N30AA1 liU ~ operated as an air 

taxi pas$enger llight and had departed the D.nas/Port WOrth AirPOrt, Texas, at 1200 
e.s.t. en route to Higgins, Texas~ At 1230 e.s,t., the alreratt 'experl.,..d an explosive 
decompression at 11,500 feet m.s.l. When the forward left-band cabin window failed. 
The. pilot rec!ueed power, slowed the alrer•f~; "nd st,art~ an Jmmefjlate .~ent to Love 
Field, Dallas, Texas~ The aircraft was Iande<! without tur~er inaldent. . · · 

. The NatfC»riaJ,. Tr~ortation Safety ·Board'i ln~lgatl.~ of the Incident and its 
review of pertinent Service Difficulty Reports indieat• that . corrective action . is 
necessary to reduce the potential for simUar occurrences. 

Pieces ot the failed east acrylic window, P/N 50-420013~19l; and alike window 
from the aircraft cabin, w}1leh sho.wed evidence of a str., craze of less than 3/8-inch 
in length, were examined at the ·Beech Aircraft faeW~ fn .. Wichita, Kansas. The 
examination revealed indications of failure modes similar; to ·.thole that oeeurred ln 
other failures of cast acrylic cabin windows from King Air aircraft. 

A survey of the P AA Maintenance Analysis Center reeordt on the Beech Kfnl Air · 
indicated that 70 cockpit and cabin window discrepancies have been reported over the 
last 8 years. Three of the discrepancies involved failure ot cabin window P /N 
50-420013-191 at altitude. In one clhle, the aircraft was at 20,000 feet and the window 

· that failed had been inSpected 20 flight-hours before. 

According to ·AD 77-23-07 and the manuf.aoturer's ~I ~andatory compliance 
Service Instruction, No. 0711-110, Revision U, replaoemerit of oookpit side windows, 
cabin windows, and baggage compartment windows is predicated upon the finding of a 
stress oraze or crack 3l8 inch or longer. If a 3/8-inah or longer str .. craze or crack is 
discovered during any inspection, the window is to ~ replaced with a new stretched 
acrylic window (P/N 50-430013-1053) before the next flight or the aircraft must be 
placar<Jed and left unpressurized until a new window is installed. If a craze or crack 
less than 3/8 inch is discovered, the window must be reinspected each 100 flight-hours. 
Otherwise, the windows need orily be inspected at 500-hour intervals. The fact that one 
cast acrylic window failed . about 20 hours after an Inspection indicates that the 
inspection intervals and criteria may not be adequate. 
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The safety Board was informed by the aircraft manufacturer, during a recent 
12-month period,. that 21 cast acrylic windows have failed, 9 of which were cabin 
windows. Additionally,. a review of the manufacturer's data indicated that there were no 
stretched acrylic window, P/N 50-430013-1053, failures reported dUring that 12-month 
·~~· . 

In view of the potential catastrophic results of aircraft window failures at high 
altitude, the National Transportation Safety Board recommends that the Pederal Aviation 
Administration: 

Amend Airworthiness Directive 77-23-07 to require more frequent 
inspections of cast acrylic windows and consider· reducing the length of 
the crack or craze at which the windows must be replaced. (Class U, 
Priority Action) (A-80-21) 

Advise pwners/operators of affected Beech aircraft of the hazards of 
operatirig their aircraft with crazed or cracked cast· acrylic windows, and 
recommend that cast windows be replaced with stretched acrylic 
windows at the earliest opportunity. (Class n, Priority Action) (A-80-22) 

KING, Chairman, DRIVER,. VIce Chairman, and McADAMS, GOLDMAN, and 
BURSLEY, Members, concurred in these recommendations .. 
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SAFETY RECOMHENDATION(S) 

A-81-23 

----~----.. -- .. -_.,..------.------------.------
About 1546 c.d.t., on June ,!2, 1980, ·a~. Air: Wisconsin~ ·Inc., .Swearingen SA-226 

Metro operating as Flight 965 crashed near V8ney, Nebraska. Flig'ht 965 encountered 
an area of severe thunderstoJ,"ms while at an altitude of less than 6,000 feet and. 
experienced a· simultaneous loss of power to both engines because of massive water 
ingestion. The aircraft crashed in a field and was destroyed. Of the 15 persons aboard 
the aircraft, 13 were killed and 2 were injured seriously.l/ 

. -
Dtiring the investigation, an examination of Air Traffic Gontrol. (ATC) H~dbook 

7110.65,8 revealed that procedures for handling Center Weather Advisories (CWAs) are 
not contained in the Handbook. CWAs are prepared by meteorologists ln the Alr Route 
Traffic Control· Centers (ARTCC) and are issued as an update to reflect changing 
conditions . in ctirrent hourly Convective SIGMETS, 2/ as well as when meteorological 
conditions . meet SIGMET 3/ criteria. CWAs are disseminated by the weather 
coordinator/tlow c6ntroller1n the ARTCC to the ~ffect~cts~t~ &!ld F~ral Aviation 
Administration facilities. · 

Ctirrently,_procedures for handling Convective SIGMETS and SIGMBTS are contained 
in paragraph 41 of ATC Handbook 7110.658. However, because of the nature and 
importance of CWAs to the safety of all aircraft, the Safety Board believes that 
procedures for handling CWAs should also be included in the Handbook. 

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

1/ For more detailed information, read "Aircraft .Accident Repol"t-Air Wisconsin, Inc., 
Swearingen SA-226 Metro, N650S, Valley, Nebraska, June 12, 1980" 
(NTSB-AAR-80-15). 
2/ A weather advisory-issued by the National Sev~re Storms Forecast Center in Kansas 
City, Missouri, concerning convective weather signiftc~t to the -.fety of all aircraft. 
3/ A weather advisory issued by the National Weather Service concerning weather 
significant to the safety of all aircraft. A SIGMET Is issued for severe and extreme 
turbulence, severe icing, and widespread duststorms/sandstorms lowering visibilities to 
below 3 miles. 
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Publish procedures in Air Traffic Control Handbook 7110.658 covering the 
handling of Center Weather Advisories. (Class D, Priority Action) (A-81-!3) 

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

-
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A second similar accident occurred on March 21, 1980, when an Eagle Commuter 
Airlines, Inc.~ Piper PA-31-350, crashed after the takeoff. The accident· ocC!Ul'red 
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. ·From 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 slngle•$ngine flight, although he. did not 
raise the wing fiaps cr feather the propeller. As a resUlt~ he lost eontrol of the aircraft, 
and it crashed 90° off the runway heading. · 

. The foregoing accidents involved a critical emergency. in these tft,es of ~roraft of a 
partial power loss at low altitude resulting in an, extremely short period of tirrie .in' which a 
pilot must decide whether or not to feather the propeller of the malfunctioning engine.and 
take other Immediate corrective actions. · Pil9ts 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 caireraft, have lost 
cc:>ntrol of the aircraft when the only realistic $l,ternative. was a contrOlled, straight-ahead· 
emergency landing. The· Safety Board believes that these pilots have responded 
improperly to single-engine emergeneles because they ·have not prepared themselves for a 
power loss on takeoff. Inpart, this is because the performance ~ta upon which a decision 
to continue the takeoff or make an emergene!1 landing must be: made bee not bee~ 
adequately , defirM!d or adequately understood by pilots. · Additionally, some pilots 
apparently have not understood the necemity of establishing a zero.sldeslip attitude, and 
have. exhibited difficulty controlling the yaw and roll usoclated with a sudden power loss. 

The Stfety Board beUeves that critical informatiem ·reJ.a,~ing to a power loss em 
takeoff in light, twin-engine aircraft. is not s~eaed sufficiently in aircraft flight manuals 
or in_pllot training programs. These manuals $11¢1 programs should. emphasize that a lilbt, 
twin ... engine· !1frcraft ·which loses power on an engine shortly after .taJceotf• Will ·not have 
the capability to eontinue tl'le takepff climb unless the pUot analyzes. the ·emergency 
correctly. and responds immediately~ The pilot must also be prepared to accept the 
possibility that cdntinued single-engine flight 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 qufekly . whether the 
aircraft has the Mpablllty to continue a single-engine climb or whether a controlled 
emergency landing ~s t~e safest option. 

The safety BOard believes that emergency training must stres that most light, 
twin-e~glne aircraft, even when properly configured for a single-engine climb, have a 
marginal capabUlty to maintain level flight at Speeds below Vyse and very limited 
capability to climb even at airapeeds of Vyse. A pilot whose aircraft loses power on 
takeoff must raise the landing gear and flaps, Identity 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 wm probably have to lowet 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. · 

106 

·-



-3-

Realistically, a pilot needs 3 to 8 seconds to deterliliQe anc::t accomplish the proper 
emergency response, during which time the aircraft 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 opp()l'tunlty t~ configure the aircraft 
properly and still maintain Vyse. The FAA, in Advisory CirCular 81-21A, "Flight Training 
Handbook," recOgnizes the need for the postt&k:eoff attainme~t .of an airspeed above :Vyse 
and coricl.udes t~t, "· •• the initial climb speed for a notmal takeoff with both engines 
operating should permit the attainment of a safe single~engfne 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 resuit of the. Safety Board's accident investiga,tion experience and the special 
study on commuter airlines, we believe that the current training programs for 14 CPR 135 
certificate holders do not discuss adequately the issue of emergency response to an engine 
loss on takeoff, or the marginal single-engtne performance of light twin-engine aircraft. 
Furthermore, the training programs do not address adequately the apeclfic capabilities of 
the aircraft used by the individual airlines. Finally, .the $afety Board believes that most 
training programs and aircraft flight manuals do not .contain sufficient data t() inform the 
pilot of the .marginal capability of many light twin-engine .. airc~aft to maintain level 
flight, in a singl"..,engi.ne 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 concer~ing how 
to manage engine failures in. light twin-engine aircraft. Although the P'.f,.A responded by 
publishing three articles on light twin-engine operational safety, and .accident prevention 
coordinatqrs 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 dissemimtte 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 tak-eoff regime, are not the ultimate solution to the prevention of 
these acci~nts. Therefore, the . Board intends to conduct a more comprehensive 
investigation during which manufacturers, operators, and pilots wW be solicited to assist 
the Board .in identifying other possible and feasible corrective measures. Such measures 
coul<:l include standardized tratning, making more explicit performance data available to 
the pilot, and .modifications of werational procedures. . 

As an interim measure the National Transportation Safety Board recommends that 
the Federal Aviation Administration: · 
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Require that pilot training programs for 14 CFR 135 certificate holders 
which operate light twin-engine aircraft include specific ground and 
flight :.training in: (1) the factors relat~ to achieving and maintaining 
Vyse;, (2) the capability of company· aircraft to maintain level fiight at 
airspeeds below Vyse while in. a single-engine conf'lguraUon; (3) the 
eapabWty 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-atlead emergency landing is the safest or only 
option •vallable. (Class n,. Priority Action) (A-8h·24) 

Require that aircraft fiight. manuals for light twin-engine aircraft tiled 
in 14 CFR 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 fiight. 
(Class n, Priority Action) (A-81-25) 

KING, Chairman, DR1VER, Vice Chairman, McADAMS and BURSLEY, Members, 
concurred in these recommendations. GOLDMAN, Member, did not participate. 
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ISSUED; March 20, 1981 

SAFETY RECOMMENDATION(S) 
. ~ . ,. 

A-81'-#§ through -28 

On June 4, 1977, ·a. Piper PA-28-140 Cherokee· cr~shed near Lavina, Montana, 
while attempting' to take off from a. narrow unpaved country road. The aircraft 
depart~d the. road at a bend and struck an embankment. Family ·members and local 
residents who were watching the takeoff arrived moments after the accident. They 
obServed at leat;t one occupant alive.. She was unable to . extricate herself and WllS 
astdng for ·assistance. Repeated attempts were made to open the cabin door and break 
out ·the windows. SJ:lorUy thereafter, a small fire erupted and Quickly· spread to the 
cal;)in,. . Efforts to contain the fire with a portabl4! .chemical fire e~inguisher were 
unsuccessful, and the .occupants died in the fire. ·. · · · 

·. The National Transportation Safety Board's invf!stigatlon of the accident 'c:bclosed 
aircra(t deSigD features which can seriously compromlse occupant lurvlval and rescue. 
Safety Board accident records from 1975 through 1978 revealed five other Cherokee 
accidents in . which emergency egress difficulties were experienced. These five 
accidents accounted for 2 fatalities and 13 injuries. Summaries of these five accidents 
are as foDows: . . 

On July 5, 1975, a Piper PA-28-160 experienced aniengine failure while fiying . 
along a beach area near Ruskin, Florida. Since there were people on the beach the pilot 
ditched the aircraft In the water. The aircraft immediately took on water and sank. 
The pilot stated that the door was jammed. Fortunately, the three occupants were able 
to swim out of the irlrcraft through the windshield which had broken on impact. · 

. On August 26, 1975, near Whittier, Alaska, the right wingtip of a PA-28-180 
struck· a tree 8hortly after takeoff. The aircraft rolled to the .right and impacted 
inverted. A fire erupted immecUately. The two passengers In the ~ear- of the cabin 
escaped by kicking out a window. Once outside the aircraft they beard a cry for help 
from within. Rescuers.·. arrived shortly thereafter· and contained ·the fire sufficiently 
with a handheld fire extinguisher so that they could remove the right front seat 
Occupant~ The ~ilot was not rescued. The survivors sustained burn injuries. 
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. A similar egress was made by the pUot of a PA-28-140 which crashed while 
attempting a crosswind landing on July 1, 1976, near Memphis, Tennessee. . The pilot 

· stalled the aircraft during an attempted go-around and struck power lines and trees. The 
aircraft impacted Inverted and caught fire immediately. The pilot, unable to open the 
door, kicked out the window and escaped. He received second- and third-degree burns. · 

. . . . ' 

On August 7, 1978, a P A-28R-200, while executing a tight turn on final approach at 
Oshkosh, Wisconsin, developed a high sink rate and touched down .-lmcst simultaneoUSly on 
the aircraft's right main gear, nose gear, and right wingtip. The aircraft bounced and the 
gear collapsed on the second touchdown. The. aircraft skidded, fiipt>ed over, caught fire, 
and burned. The two front seat occupants escf1,ped by ldcking out a back window. The 
third occupant died in the fire. · ·· 

The fifth accident involved a PA-28-151 which crashed on July 30, 1977, 1/2 mile 
short of runway 24 while attempting to land in marginal weather conditions at Martha's 
Vineyard Airport. . The aircraft clipped· the tops of. the trees and. impacted the ground 
inverted. A fire erupted immediately. The passenger door was either jammed or blocked 
by a fallen tree. Nevertheless, all four persons aboard, although severely burned, escaped 
from the burning aircraft through a broken window on the right side of the cabin. 

· The cabin door on the Cherokee, like several other single-engine aircraft designed 
for five or less persons, is the only available exit. Therefore, when. the cabin door 
becomes jammed, blocked, or otherwise unusable during an accident, there are no 
alternate means of wress. Furthermore, the Cherokee door is designed with two separate 
latches: a locking latch located on the rearward side of the door, and a safety latch at the 
center top of .the door which should be latched prior to fiight to provide a proper seal . 
around the door. The prompt location and operation of the top safety latch can be 

· difficult for occup~ts and. rescuers alike. If the occupants have not been briefed ori the 
operation of the Cherokee door and/~ their experience I'Jas been with doors with only one 
latch or handle, they could easily overlook the top latch.· ·Also,· rescue. personnel unfamiliar 

·with the Cherokee door may not be aware of the additional latch at the top of the door. 
This latch is not clearly marked and, to those who· are not famUiar with It, may go 
umoticed in an emergency. 

It is not the safety Board's purpose to single out the Piper Cherokee as presenting a 
..singular problem; other single-engine aircraft have just one exit. The Cherokee was 
identified for .study as a result of its recent accident history. These accidents alerted the 
Safety Bf)atd to the unique Cherokee door ·design and the hazarcla asaociated with all 
single-exit aircraft in a postcrash environment, particularly one involving fire or water. 

•, . 

An entry door meeting the requirements of CAR 3.389 or 14 CPR 23.783 is the only 
. required emergency exit for this class of aircraft as specified in CAR 3.387 or 14 CPR 

23.807; i.e., on a Jingle-engine aircraft with a seating capacity of five or less, no 
additiona,J. emergency exits are required. The Safety Board believes that additional 
emfteney exits on small, single-engine aircraft are necessary and feasible, and In the 
case of. ~he PA-28, could be easily provided. . Discussions with Piper engineers have 
indicated! that a r!!ar window opposite the cabin door could readUy be converted to an 
emergency exit window without airframe structural· modifications. Windows on other 
aircraft models also could be readily ·converted to emergency exits without extensive 
alterations. 

I 
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. The Safety Board further believes that the airworthiness and operating regulations 
for general aviation aircraft specified in 14 CFR 23 and 14 CFR 91 should require exits to 
be easily c)perated with a single handle, be clearly marked as to their, use, and be operable 
from outside the aircraft. The Board also believes th&t ,pilots should. be encouraged tQ 
p~erly brief pasSengers on the emergency exits reprdle• of aircraft size .or. passenger 

. capacity. 
. . . . 

Small, single-engine aircraft represent a large portion of the seneral aviation fieet. 
Currently, there are over 19,000 active Cherokees in a fieet of ·over 198,000 single-engine 
aircraft. The .Safety B~d believes that an important increase il) the level. of protection 

. offered to the general aviation flying public as a whole can be. achieved by measures to 
improve egress from .small, single-engine aircraft _in an emeJ."gen:cy • 

Therefore, the National Transportation Satety Board recommends that the Federal 
Aviation AdministrAtion: 

Amend 14 CPR 23.783 to require that each external door on,all aircraft 
manufacture~ after a specified date can be opened using only one 
handle or latching mech~ism and that the means of operation be 
simple and apparent. (ClaSs n, Priority Action) (A-81-26) 

\ 

Amend 14 CPR 23.807(a)(1) to require all aircraft . with a seating 
capacity · of two or more, excluding aircraft with canopies, 
manufactured after a specified date to have at least Olle· emergency 
exit located on the opposite side of the cabin from the main door and to 
require that each emergency exit can be opened from both the inside 
and the outside of the aircraft. (Class n, Priority Action) (A-Il-27) 

Amend 14 CFR 23.783, 14 CPR 23.807(b)(3), and 14 CPR. Part 91 to 
require external doors and emergency exits of- aircraft to be 
conspicuously marked on. the outside with directions for opening the 
door. (Class U, Priority Action) (A-81-28) 

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

SAFETY RECOMMENDATION(S) 

A-81-29 

Op July 8, 1980, N36S91, a Cessna 414A aircraft, was being operated on a Part 135 
charter flight from Sacramento, .California,. to Fresno, Qal.fforqi&;.' ·About 15 ··minutes 
before landing ._t Fresno, the pilot attempted to press tJ'l,e radlaleentering knob on the 
Omni bearing indicator to establish a bearing to the station, H~wever, when he pressed 

. the knob, the instrument dropped partially inside the instrument panel and jammed the 
elevator contr()). which restricted -lhe .aft mo.v~tpent of the elevat~ ec>ntrol to. a positio.n. 
slightly aft Of the neutral position. . The aircraft WaS successlully. landed at. Fresno;. 
Calif ornla. . 

Inv.estigation disclosed that the Marion Screw Products' ·mounting clamp, part 
number MSP9963, had loosf;med be.cause one of the four rivets which maintains .the 
clamp retaining .capablllty was missing. When the (!ondition wu duplicated, it was 
found that with the loss of any rivet the instrument could be freed in its clamp and 
could create the difficulty experienced by the pilot. 

Other Instruments on the aircraft's instrument panel are mounted with the same 
type of' clamp. Examination of two other clamps revealed a missing rivet from one and 
a loose rivet that could be moved by hand in the other. 

A· -review of Service Difficulty Reports indicates that other Cessna 400 series 
aircraft have experienced this problem and, based on information received from the 
Federal Aviation Administration's Engineering and Manufacturing District Office in 
Wichita, Ka~Ufas, the problem could exist on other aircraft models. ' . 

The Ce~na Aircraft Coml>anY is aware of the instrument mounting clamp 
problem; however, Cessna does not know whether tbe problem is caused by excessive 
torque being_ applied to. the clamp adjusting screw or by a manufacturing defect. 
Cessrt41 indicated that Service Letter AV79-17 which was issued on· May 4, 1979, 
requir~ the installat~on of a strap on the instrument mounting clamp to prevent the 
instrument from moving forward in the event of clamp failure. Service Letter AV79-17 
was directed to certain Cessna series 300 and 400 aircraft where the Omni indicators 
were installed in the lowest position o.f the pilot's instrument panel, above or adjacent 
to the control column. Service Letter AV79-17 had not been complied with on the 
incident aircraft. Cessna also indicated that they plan to release another service letter 
on the instrument mounting clamps after its investigation is completed. 
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Although the aircraft was landed successfully, the Safety Board is concerned that 
this potentially dangerous situation is likely to recur and coul;~ contribute to or cause an 
accident •. Therefore, the National Transportation Safety Board recommend~ that the 
Federal Aviation Administration: ' 

' . ! ' i 

Take' action to notify all owners/operators
1 
of those Cessna. model aircraft 

identified in Service Letter AV79-17 of the possible elevator control difficul
ties which can be encountered as a result of the Omni bearing indicator 
mounting clamp failure. (Class n, Priority Action) (A-81-29) 

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

'" 
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·a.S,SUEO; *r~h 2.6 • 198.L 

SAFETY RECOMMENDATION($) 

A•81-3G and •31 

: . _:_ .. ·. 0p J~_··.·r. r y.l8,l9BO, a· Pip~ PA_ -22..;150 .Tr. 1-Pa~eJ; alrc_.~.tt,:cr~hed i.n.: rural 
'.~a. ~~l"··P ·. .. , Sprhtg,. Maryland. Witn~ss-.. ~ved -~~ alr~aft in erratic fliJh~ and 
· saw U ~nter. Into ·a steep right bank before eraihing Into tree1. The pUot died of acute 
ca~bon m()il~~.lftt~lcation.and multiple injuries~ . . · .. . ·' . . .. . . :r -~·:: _· ... ·~_:.>i··, · .. ;.:. . .. _ - ·. - ·. .! •. · ·~· ~ . "-~_~· . ~ .. ~:. · .•. ·_ .· •. --·~ ··- .• :- . .-..~ 'j .• : · .• ~ 

· .· ~Sa(-~.~~ investigati9n of tbeJ.accidentc:Jd. not .. dlsetoee«Dy evidence of a 
· .. , ·.struc1't,~t~~~9l_d_ .. cl'·.en~ne,malf.uriction..·. How_ever,.two/er•cq !'~.· .• .. foUnd l_n the 

.. ~~~~:.to, .. 'l:~~bly, one of which wu ~~~ .-c.a wet~ team •. The seam 
· cr,~ili: ' .. r :· .. ,,, US,~s to impinge_upon aad,~l\ .. ~.~ .. ~,_-. ~ u.e·muffler ·. 

' .. I!Jf.n"aud,·••iK . . ·8ftd .._pe .from the cQnflnes of the exhault tylttrn: 'Mle path which 

. ' 
· !\: ':. _., ·. -·~=~!:':e!~:~:t:!!n~:;:.:::"u-::\~~te~ I!rt': 
c~kck •. tn .. .e,:q!·~he other exhaust stacks.· Tbe exJteustim~fler~-.•olcs would have 
~owed' .. li_11 ng .. ex-.t._cas. to· enter the cabin ·Ulrough open air. ·Y.altl ~d cause the 
ptlot to .~~CC?~ iqc•paeltated. . . 

· ~·''.-''';j-~~-- .-g · · . ~ ·• . ' . _: ·. r d .. ~ 

· Ai~w<--tbtness': p•rec~~ve (AI)) 88-05-01, etfeetlv~ M.rch 31, 1181, ~ reYised 
M_.ch;:$~"19'89, lolfl~l1!a that exhaQSt muffie~ on certal" Plper;alrerattmodels wit~ less 

. :thin f.50· ;ho~; fim• in service be inspected f(Jr oraekl · end ·e>tbe deflcleneies. at 
int«v~ fto.t'_.;1lf~.-~ee? 1_. 0~ hours ·unti~ reachint 950 hou.. . ~'~. ti~e In _servlee. At and 

, beyond 9.50 ,lle)~ .. the ,repet1tlve inspect1ons are tQ. be eondl1eted at &8-ho\ll intervals. 
·i L. '' ... · ,• I i : • • • • 

'l.'b~ a~otd«!n.t '.Jtcraft's records indicated . that the exhaust m~ner assembly had 
been i·~~i~ng~Jbne 1987 ~ the muffler· had been laSt inspeet~ in accordance with 

•. the prjWJ~~·.t;?t;~~:~~-os..:o1 during October 1171, and the aircraft had been operated 
·fct ;2f19' ih~'::;6etw•n June 1967 and October 1171. The aircraft was operated an· 
addlti~nat 1:59 hOu1's between October 1971 and Oc!tober 1971. 'nle. maintenance lop of 
the airc~aft ~sd ')ndlc$ted that its exhaust system had been "cheeked" durinc several 
annual inspee~ons, i.noluding the last annual inspection conducted 10 hours before the 

· ·. acc_ident; h9pver ,.the exhaust system crae~ were not deteeted. · 
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.Th~ Safety Board recognizes that the operator of the accident aircraft did not 
maintain·'the aircraft in accordance with AD 88-Q5-01. However, we believe that this 
acciden·t :poil\lf} ~~.~ parti~ar problem to which aircraft with low utilization rates are 
pro~e, and w.~., .. :~:~. addr~. ssed by the AD. Although the appa.· r.ent int~n~ of the AD is 
to U$ure roafje .. jirt.U,ed mspections of the ,exhaust ~stemlb th~ ~wrement for a 
detaiied.i.ftspeetftm l~ aircraft with utilization rate& ¥low as that c)f the accident aircraft 
could be ,triggs:•d 'only ()llce in 5 years. The .muffier asiembly hlld ~n in service for 13 
years and had·•38. hours of dperation when the accident occurred. . · . "" . '• .. . 

".AD~'88-0~-0l: Js based on houN of ~peratio~ •. However, corrosion (one of the key 
factors m··mur.n-. '.~ladation) occurs .continuously, even when the aircraft is not being 
opera~ed~ . In f~ct,.'ttmufflers that are used. only occasionally tend to CQlTode more rapidly 
than th0$e wltt\ :~.tler utilization rates. : It. does not appear that thi~ fact was fully 
consider~ duriJiii.the preparation of AD 88'-05-01. 

,· _·j:; ' ',.1_··...:·: . i . 

·If the ~~~etion requirements in An 88-05-01. were .extended. to require also 
inspecti~ at.' .:pt-escribed ~calendar interv81, such as during the aircraft's ~nnual 
'inspectioj,s,. · •J}ilpst- ~uffier assembly· cracks would be more likely to be detected, 
particularly on ~t.c,traft with low utilization rates. 

• . !. : 

Ther~fQre, the, National Transportation Safety Board recommends that the Federal 
Aviation ;Admil)lsttation: 

,. 
; i 

. .. .. 

Am~d_.~rworthiness Directive (AD) 68-05:01 tb' require that an 
lnspe,ptidft' of the muffler .. and exhaust systems ·meeting . the 
requi~•ments of the AD be performed d1,arlng the aircraft's annual . 
insp~~t{on ·if a detailed inspection.of .the system Jtas not been made · 
.dur·t;c. ·~· preceding year on the basis of th~ time-in-service 

· ·reqtltr~rnents of the AD. (Class n, Priority Action) (A-81-30) · 
•• ,1 f• • ! 

Peri~-~~tnendment of Airworthlness Direqtive .(AD) 68-05-01, Ill 
an ;j,int-im measure, issue an Airworthihefs Alert to aU 
·owners/,perators of Piper aircraft Usted in ·the AD describing the 
~ircumatances of the failure of the muffier which caused this 

;· acc~~em. (Class n, Priority Action) (A-81-31) 
·-~ ··:,. ~ . ' - ' . 

. KUJO, Cl$i~"'an, DRIVER, Vice Chairman, and McADAMS/ GOLDMAN, and 
BURSLEJ., Members, concurred in these recommendations. 
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WASHINGTON, D.C. 
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Mr. Charles E. Weithoner 
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.Federal ~vfation Administration 
Wa8hington, D,C. 20591 . 
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ISSUED: Marc:h.26, 1981 

SAFETY. • RECOMMENOAT I ON ( S) 

A-81 .. _32.~· -83 

· At .i548:35 c.s.t., .on Jan't,Ulry. 30, 198.0, M .Avloos Maroel DassaUI.( '8r~et 
Falcon ~o,, N253K, ora.she9 :Into Lake Michigan shortJ,y after an attempted.tilkeoff from 
runway 18 at Meigs Flel~, Chicago~· illinois. The .Urcratf oanie to r~st in 25 feet of 
.water· about. 300 feet from the departure end of the r\Ulway. Of the four p8ssqers and 

· two cre~members •board, one passenger _and one crewmember wer~ kW.ed, and four 
per~ons ~.,e· _ln~red seriously. The aircraft was -destroyed. The pilot stated that 
although: the aircraft had accelerated to rotation speed during the takeoff roll, it did 
t-,~t)~t ~11 the runway when he rotated for fiight, _and he ~f!cted to continue the 
t~keoff ~ecause there was Insufficient runway ~en;taining ,to stop the airoraft. . 

~ - ~ ' ' 

·. , Alt~h~\lgh l~fie &itety Soard's investigatiol-i'of the acct4ent 'taas not been·co~pleted; 
· eVidenc~ indi:~ates that certain pr~autionary actions should. be lriltlated to prevent a 
similar ~ccurr4!n~~· Metallurgical examination of the emergency/par~ ~alee lever and 
q._dr~fs~wed, tbat the lever was in the "park" PQSltfon during·the takeoff roll •. With 
thiS'leva:)n the ~"£jatk" pOSition, the Falcon 10 can be set in motion with relative ease 

· · )Vf.*.i•thrll$t is ·appUed :fer taxi. In· order to prevent this ~urrence, the manufacturer 
· . · · · • fll$t$]l.ed .·a, .red waftning" ligh~ on the lower right corner Qf the pilot's Instrument panel 

whte!h wPI:.Uluminate when the lever is in either the "park" or the "emergency" position. 
However, ~he $$fJtty Board is concerned about the location of this brake warning light. 
With both pllots.lieated nor many, the light can be ·hidden partlaUy from 'the pilot by his 
iig))t knee and fr.om the copilot by. the emergency/park brake lever. Additionally, the 
light is no\ 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 an Jnternal and external light 
conditions. 

· Conipar-on · Qf :the manufacturer's suggested checklist for the Falcon 10 with the 
compan~ eh~kij~~ approved by the Federal Aviation Administration and used by the 
fiightcrew ot. :N253K indicated that the manufacturer's. suggested checklist 

, r~mmei'\(Jed ttiat the status of the brake light be ·checked on three separate occasions 
'bef~e. the itart of the takeoff roll. However, none of the oheckl appeared on the 
:COnt~ny· ~heckUst. The Safety Board believes that, had these checks appeared on the 
checklist Used by the fiightcrew of N253K, the pos8ibllity of an attempted takeoff with 
the parking brake set would. have decreased considerably. 
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Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: · 

'lssue an &ti-worthiness directive to move the emergency/park brake light 
on.aJJ, f'al~on 10 aircraft from its present location to a location on the 
puot's lristfument panel where it can be monitored more readily by both 
pilots'~when seated normally in the cockpit. (Class n, Priority Action) 
(A-81 ... 32) 

keV;iew the checklists of all Falcon 10 operators to insure that they 
.include·. · cheeks that the parking brake is released an·d the 
~mergeqey/park brake light is "out" before taxi and befere takeoff. 
(Class ·n, Priority Action) (A-81-33) 

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

.· 
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Acting Administrator 

March 30, 1981 

Federal Aviation Administration 
Washington, D.c. 20591 

SAFETY RECOHMENDATION(S) . 

A-81...,39 thru -42 

; 

----------------------~------------~-----
. . On Jru;tUary .. 20, 1981, at 1127 p.s. t., a Beech B-99, N390CA, operated by Cueade 
Airways,In~.,.·ai'Plight 201,, crashed about 4.5 inlles solitl)west Qf Spokane International 
Airpcrt,. 'Sp*an~, . Washington. The accjdent occurred whlle the pilot was attempting a 
10(!8lizer approachto.r~way 3 (LOC Rwy 3) at _Spokan~ International Altpott.· The two 
pll?ts and fi"e .. pa~engers died in the accident; two 'passengers survived with serious 
injuries •. The'air;eraft was destroyed by impact and postcrash fire. 

the sPot<arie VtlRTAC (115.5, GEG, Channell02) w_;. ~·for'th~ iDbound routing 
of Fli~t ·210 and is. used for the distance measuring equipment (DME) arc for a LOC 
RWY. 3 approach~ _V,po~ arrival in the Spokan_e_ area, tile filght. was v~tored for an 
instrurpent 1~ s,-tem (ILS) approacl) to runway 21. , However, before the fiight 
began :the .aR)toach to ·runway. 21, the tower changed the. active runway to runway 3 and 
vedt~ed'· Fllgtlt 201 for the LOC Rwy 3 approach. This approach utilizes the IOLJ 

, ~~~er (1,9.49) and collocated DME (Channel38), both of which are located on the 
atrport. : . . · 

. i . . 
~ 'I: , ' ' . . ' 

, ,,; .WllAe ~t. 201 was initlaJ1y. being vectored for the LOC Rwy 3 approach, the 
. : lOL·Jlocal~~l'··Bn:d lt• associated DME were not operational because the Rwy 21ILS was 
.. s~ill bP,~ilg U¥ .by. otller arriving aircraft. An ·interlock switch In the tower prevents 
· ~mul~eo~QPeration of these two facilities. The IOLJ locallzer/DME were turned on 
al,lout~;L24:1t$~. 4bout this same time, Flight 201 was advised that the aircraft was "6 
rqlles f~m :0!t~KB intersection, cleared tor.the approach." Shortly thereafter, Flight 
201 w~ aPVl!~ to contact the tower and Flight 201 acknowledged. No other calls were 
receiv~d ·t~-:~'he .. aireraft. · · 

. . ~ .. . . . . . ' .· :,~ . 

· . . +~· ll()iinat pr~dure for the LOC Rwy 3 approach ·allows· C!e~ent to minimum 
~e~ ~tJ.ttafe~1'4J)A) {2,780 ft) af-ter passing OLAKE intersection, which is 4.2 mlles 
·from, ~iLJ. · .· .. JVithQu_t the ai~port environment in sight, a missed approach would be. 
exec~~~ at Q.2· DME before· reaching IOLJ. ·Although the Investigation of the Cascade 
A~~wats acei~t is continuing, one theory being examined is that Flight 201 may have 
mistakenly lnltfated an approach and let down prematurely using DME mileage from the 
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Spokane (GEG) faclllty rather than the mileage from the localizer facility depicted on the 
LOC Rwy 3 ap)?r'~ch · c.hart. Investigators conducting t~ Safety Board's ~ontfnuing 
investigation ha\le ~ntei'vJewed fiv~ pilots, including airline and military crews, who have 
mistakenly c~·enoec2 the LOC Rwy 3 approach using distance Information from ·the 

· Spol,<ane. :p:M~J.nlt~ad .of the IOLJ D ME. · If an approa,ch was cOI)tlnue<t using. tbe wrong 
P~B (~ .• VOR,TAC), the aircraft would descend. JR"ematurely _to MDA ~ could 
strxke ttte te.,.&lo . near the Sp.okane VORTAC,. which ·ii ~t aappr<*fmately the same 
elevati~ as.:ft1D~. · Fiight 201 's initial impacfpoint w~ abOut '1,30' ft eoutb-southeasf of 
the Spoka:n~. V~ltT AC. . . · . · · 

The S_,e~. Board is aware that similar awroach configut"atlons. exist at other 
airpol'ts l·hrouP,lc)Ut; the United States where there are two DMB .facnttles located near the 
lQcaUzer.. ~i.W$e, lnc!reasing the possiblll ty that a tuning error cOUld result In Improper · 
descent to teft'aiA- . lnci~ent . reports have been · received from t~e NASA-sponsored 
'A: viatton sat ety a.;porUng. System Office describing simUar occ'-'rrences. where. confusion 
existed at olher airports with respec~ to proper dlstanees from approacb-navlgatlonal aids. 

The Satet~; irO&t"d has learned that the United States Air Force II cQDildering the 
· addition.of a pr~autioaary note in its inslJ'ument training manual (APM-51-37) as well as 

publlshing>an ~. Qommand Safety Corririlunication (ALSAPCOM) alerting pilots to the. 
hazard ~ VanM,tl• to an approach ~lng 00e. DM~ while. another .DME ls associated with 
the final appr~W ,ourae.. 

-~ ./·? 1 

· . . T~ Safet1' $~d believ~ · this type. of naVtgatl~ aid configuration constitutes a 
hazard ~httf -m~ be. corrected immediately. Therefore, the National Transportation 
Safety Board .reeornmends that the. Federal Avla~~lon Admin~~atlon: .. · . . . ·. 

,, '. -

· Pu~~h, _a Notiee to Airman p~t&i~tng to the··~~- appro&eh···td 
runwiU'· · 3 at Spokane Intemational Airport, Spokane, Washington, 
·e~sizing the need. to use the Ici>LJ · dlst$Dce measuring equtcn,:nt 
once -eetabij.shed on the final apProach course to runway 3. (C I, 
Urgent Actic:>n) (A-81-39) 

; . 
Add &.~precautionary note in the plan view :section ot the chart for a 
loc$llzet approach to runway 3 at Spokane lpternational Airport, 
Spok~e, Washington, such as: 

CAUTION l ' 

' Use 109.9 IOLJ DMB (Chanriel36) 
For Final Approach Pourse 

Distance Information . 
(Class 1, Urgent Actlon)(A-81-40) 

ReView all approach pl"()cedUres and identify, thole airports that ·have a 
locallzer at instrument landing system appr.ch with dlstuae measuring 
equipment facilities at two points along tbe fl~ approach course, 
lea~ng to the possiblll ty of erroneous tuning, and add a precautionary . 
note· on the pertinent approach chart. (Class D, Prierlty 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 D, PriOl"ity 
Action) (A-81•42) 

KIN.G; .·Chairman, DRIVER, Vice Chairman, and McADAMS, GOLDMAN, and 
BURSLEY • Members, concurred in these recommendations. 

. •· .. ) 
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NTSB Rec.No. 

A-72-50 

A-75-.35 thru .37 

A-76-82 & 8.3 

A-76-110 & 11.3 

A-77-48 

A-77-58 

A-77-6.3 

A-78-48 

A-79-21, 22, 
&24 

A-80-.31 

A-80-.35 

FOLLOWUP FAA RESPONSES 

Sub.ject Fag•;: 

NTSB investigation of accidents and 12:5 
incidents involving inability to extend 
landing @ear on Beech aircraft 

Midair collision between Cessna 150H and 1313 
USAF T-29D at Newport News, Virginia 
January 9, 1975 

Beech Model D95A craft after takeoff 15'7 
into Padilla Bay near Anacortes, 
washington July 11, 1974 

NTSB Special Safety Study "General 167 
Aviation Accidents Involving Aerobatics, 
1972 - 1974" 

Twin engine airplane. presumabzy crashed 179 
near Mt. Iliamna, Alaska February 10,1977 

Piper Aztec PA-2.3 enroute from Boz.eman, 18'7 
Montana to Salt Lake City, Utah, oxygen 
mask diluter valve filter problem 
August .3, 1977 

Southern Airways, Inc., DC-9-.31 crash at 199 
New Hope, Georgia April 4, 1977 

Cessna 421A crash in mountains north of 2Zl 
Nogales, Arizona January 22, 1977 

Douglas DC-7BF crash after takeoff from 23'3 
Yakutat, Alaska September 12, 1977 

Aero Commander 560E crash near Queen, 243 
Pennsylvania November 17, 1977 

Learjet Model 24B enroute from Greensboro, 25.5 
North Carolina, to Nashville, Tennessee, 
longitudinal control problems 
March 9, 1979 

Bell 47G helicopter crash during crop 275 
dusting operation in Brentwood, California 
March 8, 1900 

Piper Model PA-.31-.350 incident at 287 
Washington National Airport, Washington, 
D.C. September 19, 1978 
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Hr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

National Transportation Safety Board 
Washington, D.C. 20594 

··- r , .. 

Reference is made to the Federal Aviation Administration (F~ 
letter of March 17, 1981, further responding to Safety Recommenda~on 
A-72-50 issued May 9, 1972, and supplementing FAA letters of May 17, 
1972, and February 3, 1978. This recommendation stemmed from the 
National Transportation Safety Board's investigation of several acci
dents and incidents involving the inability to extend the landing gear 
in various models of Beech aircraft. The Safety Board recommended that 
the FAA '~dify FAR 23.729(c) to require an independent means for the 
emergency extension of the landing gears comparable to the wording of 
FAR 25.729(c)." 

We have referred to the Federal Register of Thursday, September 11, 
1980. The revision to FAR Section 23.729(c) on page 60171 meets the 
intent of A-72-50 which we now classify in a "Closed--Acceptable Action" 
status. 

Sincerely yours, 

125 



.. 
: 

"· 

• i 

.... 

DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

f-1arch 17, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF 
THio ADMINISTRATOR 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

This is in further response to NTSB Safety Recommendation A-72-50 
issued May 9, 1972, and supplements our letters of May 17, 1972, and 
February 3, 1978. This also responds to your letter of August 25, 
1980, in which you requested a progress report. 

A-72-50. Modify FAR 23.729(c) to require an independent means for 
the emergency extension of the landing gears comparable to the wording 
of FAR 25.729(c) • 

FAA Comment. In our letter of February 3, 1978, we advised the Board 
that a proposal to revise FAR Section 23.729(c) was in the normal 
regulatory process. This process is now completed and Airworthiness 
Review, Amendment No. SA: Aircraft, Engine and Propeller Airworthiness, 
and Procedural Amendments dated August 27, 1980, has been published 
in the Federal Register, September 11, 1980. A copy of this document 
is enclosed. 

The Federal Aviation Administration considers action completed on 
Safety Recommendation A-72-50. 

Sincerely, 

Enclosure 
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Chairman 

,. 

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

Dear Mr • Bond: 

National Transportation 
Safety Board 
washington, 0 c. 20594 

August 25, 1980 

Reference is made to National Transportation Safety Board Safety 
Recommendation A-72-50 issued Hay 9, 1972. This is one of a group of 
four recommendations concerning failures of Beechcraft landing gear 
actuators. Safety Recommendations A-72-47, 48, and 49 have been resolved 
and are in a closed status. Safety Recommendation A-72-50, however, is 
still maintained in an "Open--Acceptable Action" status. 

In A-72-50 we recommended that the Federal Aviation Administration 
(FAA) "Modify FAR 23.729(c) to require an independent means for the 
emergency extension of the landing gears comparable to the wording of 
FAR 25. 729(c)." The FAA's response of February 3, 1978, stated, 11N4:>tice 
of Proposed Rule Making 75-31, issued July 1975, proposes to revise 
FAR 23.729(c). This proposal is in the ndrmal regulatory process." In 
order to evaluate the status of this recommendation and update the 
public docket, we would appreciate a progress report. 

AOA'*: -················ .. ···.s-£.·····:-
CTlO FORMATION: •• _A. .............. l. ............... . 

DUE DATE(S);..._Jif •• -:-••• l .. ::-7..Q .. :·1· ................... . FOR SIGNATURE OF: .... B-.0/.t':.... ····-··--···-···· 
COORDINATION WITH(THRU: ...... ;z'fli·· ... ~~---t. 
lNFo;:t_:nON. bP.Y~"i4t2L'l.~ +:; ·· _ r] 
-,~_-- "t. . . "Ji!l ~-:s.::.~ ····· . .... .:... ········· ' F- ....... ,.~ .. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

February 3, 1978 

WASHINGTON, D.C. 20591 

OFFICE OF Honorable Kay Bailey 
Acting Chairman THE ADMINISTRATOR 

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

Dear Hiss Bailey: 

This is to advise the status of our actions with respect to NTSB Safety 
Recommendations A-72-47 through 50. 

A-72-47. Forward a notice to all owners, operators, and repair facilities, 
describing the lubrication and overhaul problems of the model aircraft 
mentioned above. This should include the necessary corrective procedures 
to improve the reliability of the landing gear actuators. 

A-72-48. Issue an Airworthiness Directive requiring a one-time inspection 
of all landing gear actuators on applicable type aircraft to ensure 
proper configuration and lubrication. 

A-72-49. Reduce the time interval between the recommended service periods, 
as indicated in the service manual, to preclude future failures caused 
by corrosion, lack of lubrication, and service wear. 

A-72-50. Modify FAR 23.729(c} to require an independent means for the 
emergency extension of the landing gears comparable to the wording e>f 
FAR 25.729(c). 

Airworthiness Directive (AD) 72-10-4 which applies to Beech Hodel 99 
airplanes was issued. The maintenance and overhaul procedures for the 
Beech Model 65 airplanes were reviewed and found satisfactory. 

A-72-47 Comment. The AD action on the Beech Model 99 serves as a notice 
to all responsible parties. Since the maintenance and overhaul procedures 
for the Beech Model 65 were found satisfactory, notification to responsible 
parties was not required. 

A-72-48 & 49 Comment. The AD on the Beech Model 99 and the negatiVl! 
findings on the Beech Model 65 maintenance and overhaul procedures 
satisfy these recommendations. 
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Since we have no evidence of further problems in this area, we consider 
the actions on the above recommendations complete. 

A-:72-50 Corn .. nent. Notice of Proposed Rule i"laklng 75-31, issued July 197::, 
proposes to revise FAR 23.729 (c). This proposal is in the normal 
regulatory process. 

Sincerely, 

Enclosure: 
Beech Amendment 39-1440 
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1 i' r~1AY 1972 

Booorabto John H. need 
Cha.i Ta:.:u~. ha.tlonal 'l'ran:.portatton So.Cety lloard 
Department oi. 'fran.sr;ortl>.tion 
Wtt.shlngton, D. C. 2.0:.91 

Tbis r~plht• to your Sa!ety Hecommenda.t.lona A .. 71.-47 thr11 -'0 \csuud 
9 l•:ay 191a whlcb included reco~monciatlons re!hlltln~ from reponed 
bu1.jlng gear £alhU"eU involving l>eechcra!t 13·99 a:1d t;-6$ alrpl.anea. 

fs-,rz-

~ r 

We "'i&b to advtae yO\l that ma.t&datory ac:ttea baa been taken cover!.u3 
S.tr.•proved. n..ai.Ah:n.ance an~ ovcrl"-..aul of li'\e .U ·99 lt\.(!dLil3 gc:1r retraction 
&y;~t~~"ll. .An ai:-wort.hil\ena dir.ecttve v:as b.suecl oO'l ~. Jnnaar',"' l"J7Z. ·~~::ter 
Ar..lendr.:.en.t »·1368 which p-rovid.ecl a mandatory in~tpecUou. r~lac.er.tent. 
lu.brlcatton and -re-rlg~t11; requirement ln acc:CJrda.z:tee •itb J:$eech 99 
.Alrlir.er 6hop l'.ianual 9-(~-~900l~B. This clirecuvc "i'iaa receotly •llperncded 
by a new revl&ion which becom.ea e£i~ctlves oo lZ l!.;Ay 197Z. ·rhl8 
rc-vif}lon Wlder Amcndmenl 39-H4S rt:qulrea repetitive lnspecUcoo for 
all l~ ·99 air,t.anos and •peci.liea n~ed overbaal timos lor cert:tiu lz.nclin~ 
scar compon~nta. 1t abo refers to the ~nu!ac:turer'u revised L:.oecb ")9 
AlrUner Shop Manual which provides • more co:"r~ilroi\e:)sive hustru.c:tion. 
lor rAal.ntalmna, tho norn1a.l and Chlorgency la.n~ln~ seal' syetcsn. 

The need for Improved maintenance and overhaul procedarea for the 
"" B-6:· landing gear eylltem wa• reviewed a!tol" the ret)Ol:'tc<llalldi:u" gear 
1 v C) ac:taatol" maU;.t,net$on in l<"...ansa• City, :":icao~i. ou L· .Septe:uber l;lil. 
~}) Such proced~reo a.nd Instruction• were foa~d to bo a.a.tlafactory. I ~owa .. ~er. 
'J 'ftnl a wecha.nic 'a error in not !olluwln:.t the nct,J&tor in:nalla.tlon proccd•J.re-3 
~' p:ro?Cl'ly was con9idered the c.ause of f~llure. Ct>rrecti.vo action .. Raa 
~ subru~::ueutly ttli-~en. ·.le understand "t1at \ac cited o;:cur:reace wat'l classified 
'• ~ /"..8 an lraci'~~nt 'incc the a.tl"plane 5ucceo,fl.1lly lfl.nd~d ~:rou~b t® use of 
~~ Us c~._e-rg''HlCY landing ,5c.:1r cxten:~lon cs1atem. 



/ 

Conc(,rni.ng your recommen:lcd chC'.uges to FlHt Z3. 729{c), the FAA {B 

.presently considering the nc~ed to requi"o f:G cw.~~:.::;~:1cy g'C":tl' e;deu'lion 
tsy&tcm to l>e capable oi prop2:rly h:..ncHo!:in; aft,?r s. likely ft:.i.l.uro in 
the norm,;."\.1 s·y st~m. 

Sillccrcly, 

.: . : ~- ~ · . ·:. s:~.·~ BY 
.... . ~-i, f'~·:.::rFER 

;_r:.~::;:;: ~1:-:J .. TCR 

( cc: 

·, 

( 

TSA ··1, NA-81, OP··l, FS-50, FS .. J., FS-100, S-80, PA-l, FS ... 4, FS·-120, 
FS-102, OA-1, and FS-123, ('.r- :;/:2.. 
JOHNSON:sl·:FS-123:X68382:4 May 1972 
REW per FS-120:8 May 1972 

FS-9 1628 
OA # 831 
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I SSU~D: May 9, 1972 
. . . . . . . . 

· ·Adopt0d by 'the NATJOUAL TRAt;SPO!\TATIO!i·SAfETY 80 • .RP. 
. . at tts office In W~shlngton, o. C..... · .,. , · · 

on tha 19th . dey. ?f Ap:d1 1972 · 

----·---~-------.. -... ,.. .. _. ______ .. ~----.-~ .... --
FORWARDED ·TO: 

I . . 

Honor111ble John H. Shatter 
Admintstrator · 
Federal•Aviation Administration 
\ol ash1ngton 1 D. C • 20591 
--~ ~~--------.-~·----------~-------- .. --

·' r !AfETY RECOMIIENOJ.T_IOiiS A-72-47 tllru 50 

' ~e lfe.ticmal !ransports.tion Safety :a~a.rj, •.s !rrv·estle;a~";ion ·ot sever&l 
accidents :and incidents involvins the i!,a.b=:.~.~~Y: to exter.d the lanQ.U1g 
gear in various models o"t J3eechc1•a;ft ai!1,>lc.r~cHl lt&.3 revealed ·a n~ber of 
inten'lal failures in .the iear &ctuato!' a.sse.~bl~es. n.e go&T o.ctua:to:-s 
on ttFJ.ny di:tt-erent c~els .of Baechcraf't c:.:!·~-,::.~:-:~s·. t:.re -~J.:!.a.r in· dec:!.gn 
(Mode+.•. A-6;~ ~~~5-Tp,,,~_; .. ao, ~~). -_ .. ·· · . . . .. . . . · . 

.. -. I ,. .. -·.· , , 

Examination of the .subject actuatccs hj£!i ir:.d:!.ca.ted that imp:ooper 
lubripation, rigging, and 0\rerhaul pro~oCiut•as -.. ooel~ the pl•il.lary causes tor 
the qperat:1onal failures or these ac~,'J.a.tors. 1-~reovcr; a failare .in ona 
ot t"le sear. aetu•tors nullifiea the opero.tion ot both the nor:!l&l ar.d. the 
emergency gear extension s~rsteaa •. 

~e Safety Beard btlieves tr..at the act;;at"r tP.ilurea can be attributed 
to inadequacies. in the :seech aaintena.nce a,.;a o\rerhaul Jr.&nual.e. Th~ae 
m$nuals_do ~ot contain sufficient intormatio~ re&~ lubrication, se~ 

· vieing1 . and overhaul 'of tlie actuators. 
• 

There are r.o grease fittings on the actuator• to service them. 
e).-terni#.ll!, on the .• aircre.:f't; thus, when req,ui:::-f!CL1 _the)' D1Ust be rao~ed., 
dis~ssembled, senq.ced with gree.ae., rei:~.ste.lled.1 and. rerig&t~d •. · 

. · Evide~tce in t})ree of the accident~ indicated bproper overhal'!.l prp .. 
cedares. In two ot the a.ccider..ts (Be(·Ch 65-::0, :tr..&..1'\~as (!i ty_. J.f:!.ssour~. 1 
September 151 19711 and Beech 991 Ho:.1ston1 .Tr::.Xf.s1 Dec~ber 171 1971) 1 the 
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pinicn be?..:rir.ss :.r. the u.::ta:::.tor f.::Jl!'arcr..:·.ly .,,~re installc!d ir:ip!'op~;dy e.t 
o·;;·::::rhe.ul. !n the t:nil·o. e.cc::ct~nt (H~'.och 991 ?;ew YP::."k Ch~y 1 U~·,r Yor:t> 
t;:::pt~r.-:":;e:;.~ 30, !c9'i'l), th~ro ·,.;.;.;:) aw9.re:yt;ly nQ, greuuc ser:.,ric:ing. of "~he· 
e.ctt;e:t;.,r e.t ov~:d;r~nl. T".r.e E:l:J.~J. bclicvt;p that the oveJ,"l"..c.ul ma~ue.ls do 
not cle<?.rly ir.Ci:ic9."b<:! tr.;.c p!'cY.:,">ei' :pr;: ~;,;!;~.u~·!,;,; 'tOl' the in~ts.llutior. Of the 
J.>i.r .. io.'~. "b~.~-z:ri:-.r.:; :1or d.c) (;!""~!"!:{ st~:l:'-~ t!i~~·t; d:!.£;..:.:.r;s.:..~r:·olj• is :-e;:q_uircd f•or lubri
ca:~;;i.G:J. {:.u·:i.ng OY(n:·h&.ul. 

In t.he ccses cite.:' .. '=..b(;·w, tte r::.i:::-.::~·~~:rt '.{-:!rc extensively d•.!!llagcd. o.a e. 
result of landir.g ge:ar-up. :.~o p!'cv~r~t r.:::~un:·enc.:: cf such incidents e.nd 
::tcciC:.en:iis •• we belieye teat 1'::..1·~ 23 of ·::;::.c FcC..~l·al b·:i.a.ti.on !-!!!&~~lations 
(l·'!;.R) s!i.ould be cCl!lpe.:-a.blc to Pc.rt. 25, if, that an j.ndeper.dent e~ersency 
:1e~ns for erle!:.t'dng the lEtr&~ng (:l!r.:- sto~J.d be req,uil·ed upon any reasona.bj.e 
t&ilur~ in the no:qr:.~..l syst-~=. ~ · 

l:..cco·- .. a·~.r ... g'J .. y 1 tne Su.fe:.:~:t Bc.'~~:-d. l~t1<.~c:.:r.-:-s:t1ds t!:.at the Fe.:l..cr~J. Avit-!.ticn 
Ad .. "1~.'!.1ist:r-ation: 

1. Forwr.rd a no~ice .to all 6~mersJ o~eratcrsJ !r~d repair 
facilities) (.ascribing t:.e lubricatio:L e.1~d. overhaul proble:r.~; 
of the model a,j.::!.·craZt :mer.ticned. above. - T:"lis should includ~ 
the necess~!';;· correc·\:ii ye p::.•c:cedures to i.'r:prove the 
reliability cf the :l.e.nC:.tr•g geo.:- o.ct".le.to::.·s. 

2. _,J.:ssue a."'l Air.·ro:..~th:i.r.eso Directive rcqu:!.ring e. one-t~.me 

A ..-7)-_,l[ O :nspect'-6. n cf e.JJ. '!en6.ir.2: ges.:- o.ct\:e.to:-s on c.ppl.ice.bl~ 
"' T t:r,pe f'.irc:·e.tt to er~sure pr0}.'9r confi{;!;.r£> .. tion and 

lubrication. · · 

3. Reduce the tirr.e inter'!al bet-ween tl'~e recora11:ended service 
periods) as indicate~ in the service manual, to-preclude 
future failures caused by corrosion, la.clt ot lubrication, 
and service wear. 

U 
4. Modify FAR 23.729 (c) to require en independent .~_ans fo1· 

("'~ · \Jt-· the ettergen~y extension of the le.ndine gears c~plrh,ble to 
~~ ~he wording of F/JR 25.729 (c). 

~~~·~::c~=~cal.starf is availa~le for any further. assistance or 
~nfo~,~~lon you may desire. 

T'cese rcc·:i~endatio!'ls \dll be rcl~r..sed to the public on the isema 
d~1t o! Sho· •. ~l a'covc. l~O pu'olic d.:i.SGC'Jl'.il1~.tio:r~ Of the CO:::lten·~ Of this 
::.0:L',:d;nt should be made l':dor to tna.t cl;lte. 
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Hcm..:>ra.blc J ohr• H. Shaffer 3 

R·~ed, Chd.man.; Laurel, McAct:~ms 1 Tr,.:!.ycr ancJ. lbrt;esc;, l~embers 1 
corJcurred in t:-.e abova re:co.r~1tendatior.a. 

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

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

April 22, 1981 

Reference is made to the Federal Aviation Administration (FAA) letter of 
March 11, 1981, further responding to National Transportation Safety Board 
Safety Recommendations A-75-35 through A-75-37 issued April 25, 1975. These 
recommendations stemmed from the midair collision between a Cessna !SOH and a 
USAF T-29D at Newport News, Virginia, on January 9, 1975. 

In response to A-75-35, we note that the Norfolk Terminal Radar Service 
Area (TRSA) was expanded on December 5, 1976, to include Langley Air Force 
!ase, and that the remaining airports are projected to be included in the 
Norfolk TRSA in 1981. Pending the completion of such action, this recommen
dation is classified as "Open--Acceptable Action." 

In A-75-36 we asked the FM to extend the
1
rapproach gates to runways 7-25 

at Langley Air Force Base to a distance of 12 nmi. We note that the distance 
of the protected airspace has been extended to encompass an area up to 14 miles 
from the ends of runways 7-25, providing protected airspace beyond the 12 miles 
stipulated by the Safety Board. This action adequately satisfies the intent of 
the recommendation which we now classify in a "Closed--Acceptable Alternate 
Action" status. 

In A-75-37 we requested the FAA to determine which other military bases or 
areas require the establishment of either a Terminal Control Area or TRSA and 
establish them. We are pleased to learn that TRSA's have been established at 
Webb Air Force Base, Big Springs, Texas; Patrick Air Force Base, Cocoa Beach, 
Florida; Columbus Air Force Base, Columbus, Mississippi; Laughlin Air Force 
Base, Del Rio, Texas; Pope Air Force Base, Fayetteville, North Carolina; and 
Shaw Air Force Base, Sumter, South Carolina. This recommendation is now 
classified "Closed--Acceptable Action." 

We thank the FAA for actions taken and we appreciate the offer to keep us 
informed on the progress of A-75-35. 

Sincerely yours, 

~· 
( 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 11, 1981 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, s. w. 
Washington, D. c. 20594 

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in further response to NTSB Safety Recommendations 
A-75-35. through A-75-37 issued April 25, 1975, and supplements 
our letter of September 21, 1978. 

A-75-35. Establish a Group II traffic control area to encom
pass the following airports in the Tidewater atea: Oceana 
Naval Air Station, Norfolk Naval Air Station, Norfolk Regional 
Airport, Langley Air Force Base, Patrick Henry Airport, and 
Felker Army Airfield. Should this prove impractical, we 
recommend that the FAA and Department of Defense (DOD) Joint 
Review Group coordinate and establish a Terminal Radar Service 
Area (TRSA}, similar to the one in Sacramento Valley, 

~ California, which will encompass the Tidewater area. 

FAA Comment. The Norfolk TRSA \-7as expanded on December 5, 
1976, to include Langley Air Force Base. The remaining air
ports are projected to be included in the Norfolk TRSA in 1981. 

Brite equipment is expected to be commissioned at Patrick Henry 
International Airport in May 1981. Langley Air Force Base 
radar is projected to be remoted to Norfolk Tower in 1981, 
which will facilitate the expansion of the Norfolk TRSA. 

A-75-36. Extend the approach gates to runways 7-25 at Langley 
Air Force Base to a distance of 12 nmi. 

FAA Comment. On December 5, 1976, the Norfolk TRSA was 
expanded to include Langley Air Force Base. This expansion 
encompassed an area up to 14 miles from the ends of run-
ways 7-25 with the.resultant effect of providing protected 
airspace beyond the 12 miles the Board originally had in mind. 
That change has proven satisfactory in providing the necessary 
protection to aircraft. 

A-75-37. Determine which other military bases or areas require 
the establishment of either a terminal control area or terminal 
radar service area and establish them. 
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FAA Comment. He believe our action in response to A-7S-38 
(TRSA's at military locations) described in our letter of 
September 21, 1978, also satisfies this recommendation. This 
response appears below. 

A-75-38. Initiate action to enable DOD to establish and main
tain Group I type terminal control areas around selected 
military facilities. 

FAA Comment. D~ring the past 3 years, FAA/DOD established 
TRSA's at selected military locations. These locations include 
military airfi~lds at Webb Air Force Base, Big Springs, Texas; 
Patrick Air Force Base, Cocoa Beach, Florida; Columbus Air 
Force Base, Mississippi; Laughlin Air Force Base, Del Rio, 
Texas; Pope Air Force Base, Fayetteville, North Carolina; and 
Shaw Air Force Base, Sumter, south Carolina. 

In summary, the Federal Aviation Administration considers 
action completed on Safety Recommendations A-75-36, A-75-37, 
and A-75-38. We will keep you informed of our progress in com
pleting action on Safety Recommendation A-75-35. 
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Acting Administrator 
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· PEP/\f~TMENT or: TBi\t!Sf'ORT/\T!ON 
J-:t:DE1tt.t. f.VIJ\IlOI': ADr:i!Ni3 THI\'i'IOi·! 

VlASHit;uTm&, D.C. 20591 

OFF!CC: OF • 
TH! AOI'I.IN!STr.ATOR 

Loll.O!:"t·::~J.~ Ja.·~:~~ :~ .. l":i.n::: 
CHt:l. t":.:.-:~1, '.::Jti.o:<t..!l 7ra:1;;lJ;:~1.·tntion Sa:ccty Board 
SOU I-;_·,:.~e:pe:.--..;}er~cf! 1\v c~t'·~, ~. ~J. 

l!~~s~1ln~ton, D.c. 20594 

TI1e follc•·:·in_:; infoJ.:-.:.:atio:a updates the Federal Aviation Admini.~;trat:l.oo' s 
{-;;1.Vs.) 1J'"!~ .. y~ Safet)T !!.ec.c~:::-.! ... ~7\d~tions. 

R~~o'-~::~n~~·::.:5~on A-74-97. ·.r~!\.c positive cct:!.on to esr.urc th<!t lo>·7-le'n~l. 
t.~J.:i.it:.:!.L:J' i!1terc~pt t rr~ir..:;.u8 operation3 are conflncd to dosinns.i:P.d 
~estricte~ ~~~s?acc. 

_9o-:-::r~::n:. 0•~ Jul'y 1, 1s;75, 'F/ .. A inserted a ncu part~.g:r:a;?h in Fl.J. !~:mcb.->o~;. 

/DlO. 1,•-:., "'s follo~;s: 'Inte':ceptor training opcrat:i.Ol'.S ~haU. be COil,;'~uctt.:!:i 
ia ci:.:he~~ A'i'G ar.signer! nlrapa.ce or .,;-r.Lthin currently c'!esign:-.!:eci restrict ecl./ 
>:::.•::i.lii~S arc~;; e'l,lring c:::!.:;til.1J published hour:> of operation. '£o the 
extent f~us:!.ole, first preference shall be given to the \lse of rE!s.trict.ctV 
x..rn.rain.:; area3. \i:1ile con:iucting interceptor trainlnz tiith.i.t1 ai~ traff:!.c 
control (A~'C) essigi'.ed e:t:rspat!e, the a:l.rcr~t shall be un(1e:;: radar 
survcill<:nce at all tim.~s by the appropriate Dilit<J.r.>• f acilit)•. 

_!!cc:o:~·~end::J.tion A-75-J.l. r.evieH the locations of all nilitary aerial 
rcfl..l;:!lin.:; tracks and vct"ify their accuracy ns describe:l in the A:i.l·~.:~~'~; 
Info::n::t'.:ion lta.nual~ (AI:.L), !'art 4. 

Co•·~~'1':!1~t ~ /. rcvic;r of the locations of all nilitary aerial refuel:i.:\:; 
t1.·c.:cb> t.:> :-'~'S'.1re their <.l.C'.C.uracy ".:1s coi:1i>letcc! on June 2'•, 1975 • 

)'.c~0a.~c,}tj2t ior! l•-7 S-]. 2. 
in the! Ar•:. 

.... .,. 
'• 

_C~F::.-:~!_!:t. l~ct·lal rc(t!C!lin~~ tntcl:s, c<Jtabl:i.~;~H~<i o:tts:td~ o~ po:;idvr:: co,.,_,:·ol 
rt:i.i::::pi:~cr!, 3rc d2~"J:i.cted in tl1e AI!i. ~file for!~:1!.: i~ ir.. ~1rn~Jl1ic f.ori·: c.11c1 ::.:; 
c1c.:·.:-i'Jc>:1 fro:• the tr..::..:t\.!;:1. d('st:ription of the r0ute: as pui:>lishcC. in the 
llr::1<H"til:.~nc-. of Dcfc.:.13!..! (D::m) Flip nt 1 it<l!.',!' t rnicin3 :-out es (cc~:-' cnclos :::::) • 
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L::!C:!!~~~~·iJ<'-~'i.on. 1.-75-1.~. l~:roodc.:l.;t: appl'O,)r'L<•te. c>lert.tn3 J.n:orr<'-tfon 
pCl'illi.~ lCC'1ly Cl1 t'hr· VQ;-:_ VOJ.ce f re\jUCncy, \:~1cn O~(~:':ttionS arc bd T1'.~ 
co;.1~lectc(~ \·::it1:in nJ.l:i.t.:'!r)' .:-erial refuelinG trc>.d:s. 

f.C2.:.}: . .'·~nt.. On J:;ly 1, 1975, the rM~ inGe::rt~d a ne.1 pO.l";l.,1X'Cph i!1 ~cj'./. 
-l,nnd}•c•o:~ 7610.l:G, ,::1ich rcq•Jircs the L'."i."C route traffi(: control u~ntcrs 
(A~'[(:C) to nptify the c-pproprintc tie-in flir;ht scrvlce 6tnt:l.on (:r.~S) 

at lr~.:-.s:: 2 hours in ~:.!vance \·1l1cn em cstc-.bJ:i~,;~ed acrl<'l refuelin6 tracl~ 
1.·.~.L 1. ;._ .. :;_c~~:..·\·~-=~~~·-~- _:; ;· 1 .~- nr r··~ . .-c:·. c~-~ t1,_:..: ~~~t:-i. ... •·i_t:~- '.~t-i .,_ t::t1.:e y,J:-~ce n·_1ts:~~~c~ 

J: ... .. · r ,. : c .. r . , ' /' • :.J .... ·- • ~ •• , · ~ · .., · • c · · t · ' c ' 1 OJ .A.~~o.-:•~ ...... l.-Ll · .• ~;<.a.U.a.l_, .l~C·-" Jl pOt;.L_J...I·~~ O!~~ro ':~l![-!.r 

Tiw ti(!-:.'!:1 rss ~:.i.ll th(?:-J. transuit an all c:trcuit ner;~e.:_l.e to .:'\11 FSSs v7ithiP. 
200 n.;:.~.;.:icill niles of t1le track centerline. 'fi·ds :i.nfornation :is then 
provL~~d to pilots upo:t request during irtf light/pre: li:;;bt bricfi ngs. 
(E~ccr~ion - nandatory hriefing iten in Southerc Region._) 

Rccowr.~<:nd:::Ltion A-75-35. ::.:sta01ish a Gro~p II traffic co:.1trol are.:: ('.f'CA) 
to cnce:::-.:~-'ss the fol!o:;ins airports in the Tide';iater area: Oce;.l.na Paval 
J..ir Stnt :1., rorfolk Kaval Air Station, J':iorfolk Rezional Airporl::, Lu.nr,lcy 
A~.r I'otc ;3ase, Patrick r.knry Airport, e.nd Fell~er Arny Airfielcl. Shou.L:l 
th:ts r·ro·..! i1.1!'i:'Cictic.::l, ~:e rc.co::rr:~ncl that FAJ. an<1 DOD Joint RevieH Group 
coo:;:-,~'-~::-.·:-~ and establis!-1 a Tcrninal P.r,r!a-:: Service Are.::t (TP.SA), sinila:c to 
the ~H'a i~ Sz.cra:.H;:nto Valley, California, \7hich \:ill enCO'il;"~aS!:i tbe 'I'i.:lc\tater 

Cor::::'::y.t. Tnc CX.t??.nsicn of the l:orfolk T:2.SA is 'bc:i.n:; ir.1plt!nented in t\Jo 
ph-3!;•Js. 0:1. D::cer:>bc;: 5, 1976, the Tr~SA \7as C'h'";1ar.dcci to inclt•.de Langley 
AI'I>. l~quipn?-::-.~ n~cded to further cxp<:1nd the TP.S.\ to include bot'' Patricl: 
Henry Internatio:lal Ai.rj)O:'t and rell:er Army Airfield uas includec in the 
FY 1978 bucl[;.et. On co~::pletion of the 'Norfolk Tm1e:r mo~ificatJon, the Tf.SA 
\~ill bt: t:!~-c!la~:\!~d to incl\.\de the rel!'Laining airports. 

Reco:-,~e:::-.dntion A-75-35. E:r.tencl the approach gates to runw;:ty 7·-7.5 at 
Lan3lcy 1-.ir Force Bo:se to a distance of 12 t'liles. 

Co!i'r:ent. Ac; stnted in Hr. Dm~'~ letter dated June 19, 1975, to th~ 
Chairr.<>.n of the l!fSB, the expansion of TI:.SA \1oulcl provir1e for addi t.to·,18 1 

control zone protection. 

Reco":'-"'1erdntion A-75-37. Determine '\Jhich other mil it C\ry arc<'s rcqt!5 re 
the est;:blishnent of c.-tther a terr:'.inal control <Lrcc> or t:cr~~linl ~:<:~~r 
service nrca and estnbJish thctil• 

Con~'\'!~nt. The DOD letter dntccl Septenber 15, 197S, ~;t cted th;1t the 1'::~., 

acccptc(1. the FAA condusion that St.:>.~~c III service off~r::; a prc-.cti~ahl.v 
alternative to TCI'.s. J~ a re3ult, they pl~n to ir;>J.e,'"'lent St<"1ge Jl( 

.-4:· service at sclC'ctcrl r~ilitnry nirficlc~s. 
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r..~_l;_~~~:'~~l<!.~:?-on /l.-75-3n. ln:i.t.i.ate actton to cn~hl0 DOD to c~t2b~.:i.sh ar::' 
uaintain Grnup 1 typC' term:innl control arc[! nrn . .ln'l r.ilitary · f.Jc:tlit:.i:.c!; c 

Co..!J:q~~'!. Durinr; the p.!\St 3 yenn;, fAA/DOD e::~:ta1, lish~d T!~SAs C!t sclcctul 
1nilitn:~:y locations. These locations include :1ilitary ;d.rfiFld aJ. 1/cbb 
ki.r -=orcc Base:~, Bis Spr.tnzs, 'fcxns; PC!t:.i.ck /;.ir Foree P.n!;e, Cocoa ~cal' 1 ,, 
Florirl~; Columlms ldr Force Ease, lUssisr;ippi; Lm:thl i.n Air Force l~ns~, 

-Del r.io, Tm~as; Pcpc Air Force :Bnse, }.'nycttevil1.c, Nor.t~1 r:2.rolin<1, <tnd 
Sl1.~H /,-tr .. I~orce Base, Sur~t .. ~r, South C;u:olin;.t. 

!~ ... ~ ~:-:·· ... :: --~ :ia t io•"! F .. - 7 :..,- ~· .. ; . Inc lt•,·1 '! n 1.1. o£ the \' ~ :.:1 \, l\ ~ 'L~ \1 rLL:."'-~ ~ ~. u -~- t h .. ~ \:tJ .,. , · 

1'Be·;:-..::-:1"-:i~ n re·.>iGio-:1. to the Pilot/Controller Glossary. 

Co::_QS!;~t. FA .. \ has incJ.ude:l the various 1'!lcanin3s of the \7ord 11Ileaconr' :L 1 

the Pilot/Controll-.:= Glo<>sary. They appeared in Ilandboo~ts 7110.65, 
Chanzc 4 and 7110.10.!), dllted January 1977, and in the AIH cfft~ctiv'" 
Februa~y J977 (copr ccclosc~). 

'l."he FA.\ con.side-rs octioa completed on the above recD!!II!lendatioas and unlc!;s 
you let. us l::.no··.·: othcn1ise, ,.1e l'lill not report further on these. 

S
. ...,._, 
z~~ ....... · ... y, 

·~~ ./ ·' <' ,) .,,... , • .__ "' 
-"···.·-, w,•..S.'- _;- , •. it' ~-i.t .... , ' 

,,.,.~ La·~.,(iorna 'Bono 
Aclnir.is t.rator 

Enclosures 
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Office or 
Chairman 

Ho~orable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D. C. 20591 

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washington.D C. 20594 

2 2 DEC 1978 

~--------·------------------------ItO~:: ________ ~, --· 

A~O't1'iJif;i~)' 0 T<l'i/t4: ___ L!J.5 __ '_ -~- ·" v••• . ~ 

DUE.. DAJ'SlSlL-----,-----
FCilR': ~~ .. -.:r;~>K 01:~-----·--
COOROINATION WITHJTHft\1:.----1-zr,
INFO'Y?TION COPY:.-L/." /9.-11 b_];}./i.:J 
19~-1 : = .• 

~ I 

Reference is made to the Federal Aviation Administration1 s (F'.AA) 
letter o! September Zl, 1978, responding to nine recommendations 1nade 
by the National Transportation Safety Board. The Board's action o:n 

these responses is as follows: 

Recommendation A-74-97. The Safety Board is pleased to 11ot~; 
that the FAA has inserted a new paragraph in the FAA Handbook 
7610. 4C to require intercept training exercises to be carried out in 
designated restricted/warning areas or under radar surveillance in 
air traffic control assigned airspace. The status of this recor:nmenda·· 
tion has been classified.as "Closed -Acceptable Action.'' 

Recommendation A-75-11. Since we are assured that there 1s now 
no disparity between the descriptions of the aerial refueling tracks in 
the Airman's Information Manual (AIM) and the Department of Defense 
(DOD) Flight Information Publication, the status of this recOlnmenda
tion is classified as "Closed -Acceptable Action." 

Recommendation A-75-lZ. We note from the DOJ:? Flip JniHtary 
training routes that diagrams of aerial refueling tracks are now beinc: 
included in the AIM. The status of this recommendation haB, there
fore, been classified as "Closed -Acceptable Action. 11 

Recommendation A-75-13. We believe your action as a ~·esuJ L nf 
this recommendation is responsive and· have evaluated the status of 
this recommendation as "Closed -Acceptable Action. 11 

14 7 
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Recommendations A-75-35 Through A·~75-37. In response to the 

FAA's earlier letters of June 19., 1975 and January 14., 1976 a11d our 
examination of the military/FAA "Procedural Review of Norfolk/ 
Langley AFB Terminal Area Project" of September 1975, these three 
recommendations were evaluated;and their status classified as 110pen ·
Acceptable Alternate Action." We are pleased to note that actions arc 
continuing to resolve these recommendations. We intend to maintain 
their present open status until these actions are completed. 

Recommendation A-75-38. We are also pleased to nob? the 
establishment of Terminal Radar Service Areas at selected milita1·y 
locations and have placed this recommendation in the ••Closed -
Acceptable Alternate Action" status. 

Recommendation A-76-96. 'I'he Safety Board is pleased to note 
that the various meanings of the word "beacon" have been included in 
the Pilot/Controller Glossary and in the FAA Handbooks 7110. 65..
Change 4., and 7llO.lOD. The status of this recommendation has nov, 
been classified as "Closed - Acceptable Action." 

Sincerely, 
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D:::PARTMENT OF TRANSPORTAiiON 
FEDERAl,. AVIATION ADMINISTRATION 

JAN 14 1976 

Honorable John H. Reed, Chairman 
National Transportation Safety Board 
Washington, D. '~. 20594 

Dear Mr. Chairman: 

\'.'f,SHtr::Tc~:. D.C. 205'~ 

Ol"fta cw ,
TH[ ADMINISTMTOit 

This letter follows our June 19 letter to you in '\'\·hich we responded 
to NTSB Safety Recommendations A-75-35 through A-75-38. 

The Department of Df"fense has tentatively accepted the FAA po~ition 
that establishment of Terminal Radar Service Areas (TRSAs) offer 
a practicable alternative to military Terminal Control Areas (TCAs). 
After a trial period, however, they would propose Part 93 action at 
specific locations if hazards created by nonparticipating aircraft 
proved unacceptably high. As a result, we plan to implement 
TRSAs at selected z:nilitary airfields that are experiencing unique 
traffic problems. 

We believe the establishment of TRSAs and irr.plementation of Stage III 
radar service at certain military airfields may be the most realistic 
approach toward reduction of the midair collision potential, since 
evidence indicates that TRSAs are providing a high level of safety. 

Proposals set forth in the final report of the !\o:-iolk/Langley AFB 
procedural review committee encompass the co::cerns voiced in 
::'VTSB Recommendation No. 2. 

Sincerely, 

Enclusure: 
":on.olk /Langley AFB Project 
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,------- DEt'.fi.RHv1ENT OF TRANSPORTATION 

• 
' 

flDEHAL 1\VII\TJON t,DMit~ISlfU\TION ---
WASHiflGTON, D.C. 20~~0 

JUN 19 1975 

Honorable John H. Reed 
Chairman,- National Tra."'lsportation Safety B~ard 
.BCD Independence A,cnue, S. vi. 
riash:i.ngton, D. c,. 20594 

Dear Mr. Chairman: 

-
~s_is in response to Safety Recommendations A-75-35 throu~~ 3$. - •. 

Recommendation No. 1. 

'OFTICE OF 
~E ADMINI$'1RATOR 

Establish a Group II traffic control area to encompas·s the !ollo..,.:ing 
airports in the Tide~·:att:!r area: Oceana naval ;,.:. r Static:-., Horfol/. :::.·:al 
Air Station, NorreLl.: Regional Airport 1 tangle~· Air Force Ease, Pa-::.rir.~: 

-HcnrJ Airport, a:;~ Felker Army Airfield. Sho·.!lci this pro·:e impractical, 
we recommend that the FAA and Department of Defense (OOD) Joint ~·nic:· .. : · 
Group coordinate .S...."'ld ·establish a Termi."1al Race.:- Service Area (TP.s.;) 1 

similar to the one in Sacramento Valley, California, \>;hicn will encc~.::;:;ass 
the Tidm·:ater area. (Class II) 

A Terminal Control Area (TCA) as designed at the p::-esent ti.rne enco:::_!:'~::ses 
_the approach and departure paths of turbine-po·.-rered airpla."'les at lart;e 
air traffic hubs. A large h'.lD is defi."'led as a!1 a:rea in ·t:!'J.ch one p~::.·ce:1t 
or more of the to:.al pJssencers ~-:ithi!1 the u. S. are enpla.i'"!ed. The 
'f'ide\~·ater area does not prcse.,ntly meet this criteria. 

A TRSA. exists at iJorfolk (described in Airman's Information Hanual, 
Pnrt 4, TRSA·-33)~ Tf!..is TRSA does r.ot include Langley 1\i.r Force Bas~, 
Patrick Henry Airport, Oce.ma !laval Air Statio:1 or Felker A!":':'.y Airfield.. 
Our Eastern ?.ecion h.as a \-:orki.ng group stud~'ir:s :.he feas:..':ility ~f 
expa.11ding this s ervic c to cover thE:se airports. The 'r10r~~.; ng gro:.:.p \>:as 
orr,a:1h.0d Jl.pr:Ll 11. a:-,d 51 attendc;e~ reprcser.tir.; all seg:;cmts of t:1s 
aviation con~Towlity n:::t to participate in the ~~l'..ltion of this prcbl£:::: •. 
A status report is expected by June 16 and a fi.'1al report by July 18. 
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E.>.-tend the approach g.1tes to runways 7-25 at Langley Air Force Base 
t.o a distance of 12 r.r.ti. (Glass II) 

Hr. Hartin Speiser of the Nationa:!. Transportatic:1 Sa!ety Ecard advised 
us that the rcco~mendation is for establish~ent of a control-zone· 
extension. 

A .comprehensive procedural review of the No:rfol.~/Langley Ai:r Force 
Base terminal- area is underway. A final report is·""expected Qct_qber ~l. 

~ecom:-ne!"ldation No. 2• 

Determine 1.-rhich other military bases or areas require the esta.blish;nent 
·or either a terminal co~trol area or terminal radar service area and 
establish them.. (Class III) See Comment No. 4. 

Reco::L'riendation r·lo. L.. 

Initate a~tion to enable DOD to establish and maintain Group I type 
terminal control areas aroWld selected milita..7 facilities. (Class III) 

"t Co:l'.'ncnt. 
i 

rle are presently \V"Orking v:ith military representatives to explore the 
posstbility of TCAs at certain military airports. There are factors 
\·:hich must be thoroughly .. in-vestigated be!'ore ar~- action ca.:1 be started 
to implc~ent TGAs at additional locations. · 

rlc expect a J'eport of thEo revie\V' by l!ovember 14. 

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

FOR RELEAS'E: 6.:30 A.M . ., E.o.s.r.., APRIL 25., 1975. 

-----9---~--~----------------------------Forwarded .to: 

Mr •. 3~8 E. Dow 
Acting.Administrator 
Federal Aviation Administr~tion 
W~~ington, D. C. 20591 ; 

-----<-------... ---------------------------"11!--, 

ISSUED: Aprtl 25. 1975 

SAFETY. RECOMMENDATION(S) 

A;.75:-35 thru 38 

The National Transportation Safety Board is continuing ·its · 
investiga.tion of.the midair collision'ootween a Cessn8.-15QH and a 

· USAF T-291) at Newport News, Virginia,. on January 9, 1975; ··Thus far, 
the inves~iga.tion has disclosed that the Cessna was on a "local Vli'R 
flight~ that .. the .pilot had not f'Ued a flight pla.ri, and that he was 
not, at the time of the accident, in radi,o contact with .8DY air tra:tfic 
control (Am) facility. The T~29 was on· its fi,ilal.· approach .to Langley 
Air Force Base~ and was under the control of the grqund control approach 
(GOA) final controller. The final controller had issued two traffic 

'adViSories concerning the ,Cessna tQ the. T-29·~ flightc;:rev·. Although 
1t was d.ark,· the weather was clear; 8.nd the repori;ied visibU:Lty was . 
. 7 ~ea. Despite these facts, ther.~ is no conclu8ive evidence to 
indicate that.either pilot saw the other's aircraft. 

The Safety Board be~ieves that this accident again points out the 
hazards of an IFR-v;FR tra:f.'fic mix, and the inadequacies of the "see and 
avoid'' concept in terminal areas 1 in which moderate ·to heavy traffic 
exisi;is. The very nature of operations within a terminal area defe~ts 
the viabUity of the "see and, avo,id" doctrine since the f'lightcrew 
in at least one, o~ possibly 'botn, ~rcraft ·become involved with the · 
.duties and problems of landing. Within these h.ree.s, aircraf't must be 
protec~ed1 ~ the o~y method is the control of traffic by the air 
traftic · control system. . 

. ~he. Tid~ter area around Norf'olk, Virginia, should ·have a terminal. 
control &.l'ea"' There are six maJor civil and mUitacy airports Witpin 
·35 mq1' ·of e&9h ·other: .. Norfolk Regional AiJ;pc)rt1 Patrick Henry Airport, 
Oceana; Naval .Air Station, Norfolk· Naval Air Station,. Langley Air Force 
Base,. and J'ell,ter Arr.tiy Airfield. Numerous general aviation airfields 
are situated throughout the Tidewater area. These fields generate a 
tratfic mix. ranging from small general aviation aircraft, helicopters, 
and air carrier air.craft (both prop-jet and turbine), to the various 
tactical aircraft of' the mi~itary. 
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During .19~(4, there ·were 205,600 IFR operations in the Tidewater 
area. Based on data compiled by the Langley Air Force Base Air 
T:raf:t'ic Control Board, the Safety Board has ectimat.ed that the 
combined IFR and VFR operation in this area totaled about 1091 0001 ani 
that these will increase Lo about 886.1000 in 19°(5. 

The Safety Board believes that the traffic situation in the 
Tidewat.er area and at Langley Air Force Bace requires correcti Vfi! 
ac :;ion to avoid a recurrence of such midair collisions. We also believe 
.tnat the nature of the traffic. mix and the volume of the tratfic 
within the Tidewater area warrant the establishment ofa terminal 
control area which would encompass the area's major airfields. 
Therefore~ the Safety Board recommcndn t}lat the Federal Aviation 
Administration: 

·1. Establish a Group n traffic control area to encompass . 
the following airports in the Tidewater area.: Oceana 
Naval Air Station, Norfolk Naval Air Station, Norfolk 
Regional Airport 1 Langley Air Force Base 1 Patrick · 
Henry Airport, and Felker Army Airfield. Should this 
prove impractical, we recommend that the FAA and 
Department of Defense (DOD) Joint Review Group 
coordinate and establish a Terminal Radar Service·Area 
(TRSA) 1 ~~ilar to the one in Sacramento Valley, 
Cal.ifornia1 -w·hich will encompass the Tidewat·er area. 
(Class II) 

2. Extend the approach gates to runways 7-25 at Langley 
Air Force Base to a distance of' 12 nmi. (Class II) 

The Saf'ety Board's investigation has disclosed other areas.of the 
military-civilian aviation interface within the u. s. wherein- air traf'fic 
control procedures could be instituted in a further effort to.prevent 
midair collisions. Therefore, the Safety Board further recommends that 
the FAA-OOD Joint Review Group: 

3. Determine which other military bases or areas require the 
establishment of either a terminal control area or 
terminal radar service area and establish them. (Class III) 

Jt. Initate action to enable DOD to establish and maintain. 
Group I type terminal control areas around selected 
military facilities. (Clanc III) 
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·Tlie ~afet,y'Board believes that these recommended procedures 
requd.re :no 114JW. h,.rdwal,'e, are well within present capabilities and 

· meth0dqlos1es: :and, if adopted, will lower the exposure rate of 
both military'·ana civil aircraft to the dangers of' te:r;111inal-area 
midair .. colli$'1ons. · ., 

Our Bufeau 9f Aviation Safety staff is available for additional 
discussion it desired. · · 

.RIQ:D1 Cna:irm.an, McAD.AM3, THAYER, and BURGESS, Members, concurred 
in the. above rec.ommendations. HALEY, Member, did not participate. 

! i 
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National Transportation Safety Bob~. 

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

Dear Mr. Helms: 

Was~: n~t'o" , DC 20594 

April 15, 1981 

This is to acknowledge Federal Aviation Administration (FAA) letter of 
March 2, 1981, further responding to National Transportation Safety Board 
Safety Recommendations A-76-82 and -83 issued June 17, 1976. These recom
mendations stemmed from the Safety Board's investigation of an accident 
involving a Beech Model D95A which crashed shortly after takeoff into Padilla 
Bay near Anacortes, Washington, on July 11, 1974. The recommendations pertain 
to malfunctions in the combustion heater, causing smoke and toxic fumes to 
enter the cabin through the heating and ventilation system. 

The Safety Board has examined pages 70386 through 70388 of the Federal 
Register dated October 23, 1980, and we are satisfied with the revisions to 
14 CFR 23.859 fulfilling the two recommendations. The status of A-76-82 and 
-83 is now classified as "Closed--Acceptable Action." 

We thank the FAA for actions taken. 
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James B. JSitlg 
Chairma?' 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

r.iarch 2, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOr.. 

The Honorable Janes B. King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, 5\-J. 
l-lashington, D.C. 20594 

Dear Mr. Chairman: 

This is in further response to NTSB Safety Reconmendations A-76-82 and 
A-76-83 issued June 17, 1976, and supplements our letter of 
September 15, 1976. This also responds to your letter of July 30, 1930, 
in which you requested an updated status report on these reoommenda.::.ions. 

A-76-82. 

Amend 14 CFR 23.859 to incorporate the prov1s1ons set forth in 
25.859(c) oambustion air ducts, Paragra~h (1). 

A-76-83. 

Require that the ducts for both corrbustion air a,d ventilating air 
which are in close proximity to a combustion heater be made of 
fireproof materials. 

FA.r... Ccmnent. 

Enclosed is a copy of the final rule published in the Federal Register 
dated October 24, 1980. The Federal Aviation Administration considers 
action on Safety Recommendations A-76-82 and A-76-83 COffi?leted. 

Sincerely, 

Enclosure 
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Otf1ce or 
Cha~rman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

vwdsh1ngton. D C 20594 

JlJL 3 0 1980 

Reference is made to National Transportation Safety Board Safetv 
Reconunendations A-76-82 through 84 issued June 17, 1976. These recom
mendations stemmed from the Safety Board's investigation of a Beech 
Model D95A which crashed shortly after takeoff into Padilla Bay near 
Anacortes, Washington, on July 11, 1974. The recommendations pertained 
to malfunctions in the combustion heater, causing smoke and toxic fumes 
to enter the cabin through the heating and ventilating system. Safety 
Reconunendation A-76-84 is in a "Closed--Acceptable Alternate Action" 
status. However, A-76-82 and 83 are maintained in an "Open--Acceptable 
Action" status awaiting further responsive action by the Federal Aviation 
Administration (FAA). The FAA's letter of September 15, 1976, indicated 
that the subject was under study and that further action would be based 
on the results of the study. 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 
FEDERAL AVIATION ADMINISTRATION 

SeptP:rnber 15, 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. 28594 

Dear Mr. Chairman: 

This is in response to NTSB Safety Recorrmendations A-76-82 through 84. 

Recommendation No. l. Amend 14 CFR 23.859 to incorporate the provisions 
set forth in 25.859(c) combustion air ducts, Paragraph (1). 

Recommendation No. 2. Require that the ducts for both combustion air 
and ventilating air which are in close proximity to a combustion 
heater be made of fireproof materials. 

Comment. ~~e are currently conducti_ng a regulatory study with respect 
to these recommendations. The study is scheduled for completion 
February 1, 1977. The decision for further action will be based on 
the results of the study. 

Recommendation No. 3. Issue a maintenance bulletin which emphasizes 
the importance of a preflight inspection of the heater combustion 
air inlet hose and plastic ventilating air inlet plenum on Beech 
Model 095 aircraft and other Beech Model aircraft heater systems 
so equipped. 

Comment. The General Aviation Inspection Aids, Supplement No. 3, 
dated November 1976 will carry an inspection aid emphasizi_ng the 
importance of preflight and followup inspection of combustion air 
inlet hoses and plenums on Beech D95A and similarly equipped aircraft. 

Sincerely, 

Jd.~~ 
Act1T1g Deputy Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, D.C .. 

• FOR RELEASE: 6:30 A.M.~ E.n.r.~ JUNE 171 1976 
(202) 426-8787 

------------------------------------~----Forwarded to; 

Honorable John L. Mclucas 
Administrator . 
Federal Aviation Administration. 
Washington, D. C •. 2059l 

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

ISSUED: June 17, 1976 

· ... ' 

SAFETY RECOMMENDATION(S) 
! 

On July li, 1974, a Beech Model D95A (N8888V) crashed shortly after 
takeoff into Padilla Bay near Anacortes. Washington; four persons were 
killed. The National Transportation Safety Board's· 1nvest,1gatiora re
vealed a malfunction within the combustion heater, which we believe 
warrants corrective action in order to prevent similar accidents. 

· · Our investigation revealed that smoke and toxic fumes. entered the 
cabin through the heating and. ventilating system as a result of a fire 
i.n t.he combustion air-inlet hose and its associated plastie air-inlet 
plenum of the combustion heater. 

An analysis of the combustion products from the flexible air-inlet 
hose and the p1astic foam insulation material (in the aircraft nose · · 
cone. adjacent to the combustion hose) indicates that both materials . 

·emit pois·onous or noxious fumes when heated •. The flexible hose emits · 
chloroprene, which depresses the central nervous system. The plastic 
foam material emits tolylene-diisocyanate (TDI) an extremely-nox1ous·eye 
and lung irritant. · 

An analysis of the combustion i>ro.ducts from the plastic air-inlet 
plenum indicates that it emits acrylonitrite, a severe skin and eye 
irritant which inhibits cellular respiration in a manner similar to 
hydrogen cyanide. 

Trace amounts of hydrogen cyanide were d~tected in the'combustion 
products of the plastic foam material; a more significant amount of 

_hydrogen cyanide was .detected in the c~mbustion products of the plastic 
·air-inlet plenum. 
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Honora,ble John L. McLucas - 2 -

The Safety Board believes that the combustion air duct should not 
have a conmn opening with the ventilating airstream unless flames from 
backfires or rev,erse burning cannot enter the ventilating airstream 
under any operating condition, including reverse flow or malfunctioning 
of the heater or its associ a ted compo'nents • , 

Finally, the Board believes that any combustion air .. iolet hose.and 
ventilating air ducts which are in close proximity to the combustion 
heater should be constructed of fireproof materials. · 

In view of these hazards, the National tran,sportation Safety Board 
recommends that the Feder-al Aviation Administration: 

Amend 14 CFR 23.859 to incorporate the provisions set 
forth in 25.859(c) combustion air ducts, Paragraph (1). 
{Class !!--Priority Followup.) {A-76-82) 

Require that the ducts for both combustion air and venti-
lating 'air which' are in close proximity to a combustion ~ 
heater be made of fireproof materials. (Class II--
Priority Followup.) (A-76-83) · 

Issue a maintenance bulletin which emphasizes the im
portance of a preflight inspection of the heater com• 
bustion air inlet hose and plastic ventilating air inlet . 
plenum on Beech Model 095 aircraft and other Beech Model 
aircraft heater systems so equipped. ('Class 11--Priority 
Followup. >. (A ... 76-84) 

TODD, Chairman, McADAMS, HOGUE, BURGESS, and HALEY, Members concurred 
i~ the above recommendations. 

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 TH"AT DATE. · 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRAtiON 

March 1 7 , 1 9 81 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

This is in further response to NTSB Safety Recommendations A-76-110 
and A-76-113 issued August 20, 1976, and supplements our letter of 
November 19, 1976. 

A-76-110. 

Evaluate the feasibility of specifying stick force gradient require
ments uniquely applicable to aerobatic airplanes in 14 CFR 23.155, 
"Elevator Control Force in Maneuvers." 

FAA Comment. 

Our letter dated November 19, 1976, responding to A-76-110, indicated 
that the Federal Aviation Administration (FAA) had a study project in 
progress. That project has been completed and results documented in 
Report No. FAA-RD-78-113 dated August 1978. This report is titled, 
"A Study of Longitudinal Controllability and Stability Requirements 
for Small General Aviation Airplanes" (copy enclosed). This report 
generally supports the provisions in Section 23.155 relative to 
elevator control forces in maneuvers. As a result of our findings, we 
do not believe uniquely applicable stick force gradient requirements 
are needed for aerobatic airplanes and, accordingly, FAA considers 
action on Safety Recommendation A-76-110 completed. 

A-76-113. 

Require the installation of accelerometers in all aerobatic airplanes. 

FAA Comment. 

I~ our letter of November 19, 1976, we pointed out that the report 
upon which the recommendation was based failed to show that the 
accidents mentioned could have been prevented if an accelerometer had 
been installed. Nevertheless, we agreed to conduct a study on the 
need for a rule change to require accelerometers in all aerobatic 
aircraft. 
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In the process of developing such a program, we have concluded t 11at a 
research and development effort is not warranted. Aerobatic airplane 
load factors are currently plus 6 and minus 3. Should the pilot 
approacl1 these limits, he receives adequate physiological warning in 
the form of approach to blackout or redout and would normally be 
expected to ease-off on the maneuver, thereby~ naturally reducing load 
forces. 

In the absence of further justification, we cannot find reasonable 
grounds to pursue any further study on this recommendation. 
Accordingly, FAA considers action completed on Safety Recommendation 
A-76-113. 

Enclosure 
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Sincerely, 

Charles E. Weithoner 
Acting Administrator 
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DEPi\RT~,fEi'JT O.F TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

~overnber 19, 197(> 

Honorable Webster B. Todd, Jr. 

WASHINGTON, D.C. 20591 

Chairman, National Transportation Safety Board 
BOO Independence Avenue, S. W. 
Washington, D. C. ~0594 

Dear Mr. Chairman: 

OFfiCE OF 
THE ADM.NISTRATOR 

This is in response to NTSB Safety Recommendations A-76-105 through 115. 

We certainly share your concern over general aviatio~ accidents involving 
acrobatic flight. l~e do not believe, hO\'Iever, that all of the accidents 
listed in the Special 5tudy, Report rio. NTSB-AAS-76-4,. suppol .. t t:1e ·:ntent 
of the recommendations. For example, 51 of the 105 accidents listed 
indicated stall/spin involved. An analysis of the data included revealed 
the following: T\'lelve cases involved low flying, 11buzzing,•• etc., which 
preceded a stall, four cases involved pilot use of alcohol, three cases 
involved improper e.g. location and six involved low experience pilots. 
Thus, 25 of the ~1 stall/spin accidents may not have ·involved ·intentional· 
acrobatics, but were likely the consequence of inexpert, careless, or 
reckless operation. 

The FAA is continually campaigning against unauthorized acrobatics and 
careless and reckless operation~. 

Recommendation No. 1. Expand the presentation of fl.ight instructor stall/ 
spin i~doctrination clinics patterned after the one initially held in 
FAA's Central Region on August 15-17, 1975, to include all FAA Regions 
and various popular make and model airplanes. 

Comment. ~Ie issued FAA Order 8440.11, 11 Guidelines fOl .. Flight Instructor 
Stall/Spin Clinics, .. on r1arch 10. This order encourages all regi.ons to 
develop and implement sta 11/spin clinic presentations •. 

Recommendation No. 2. Require a commercial flight 'instructor to hold a 
"letter of competence" or its equivalent before providing aerobatic 
instruction other than that routinely required during the normal course 
of training for airman certification tests. 

Ht'ccmmenda t ion No. 3. Require that pi"! ots obtain a 1 ogbook endor·sement 
·r1.:-on1 an aerobati c flight instructor before performing aerobati c maneuvers 
ot.hE:r than those required, in connection \•lith a·irman certification tests. 
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Comment. Certain pilot training maneuvers \'ih·ich are classified as 
acrobatic maneuvers in accordance with 14 CFR 91.71 are required for 
pilot certification. Proficiency in teaching these maneuvers is 
required of flight instructors. He do not believe that the establishmellt 
of a class of acrobatic flight instructors is justified based on the 
evidence available at this time. 

Recommendation No. 4. Issue an Advisory Circular explaining the 
operational considerations, airworthiness requ·irements, and safety clspects 
associated with the performance of aerobatics. 

Comment. ~le concur with this recommendation. A project to deve"fop an 
advisory circular is being established. He expect issuance by Ma1~ch 1, 
1977. 

Recommendation No. 5. Require that all airplanes subsequently cert·ificated 
1n the aerobatic category, including those previously certificated ·in 
another category under a Regulatory Part other than 14 CFR 23:. conform 
v1ith the currently applicable structural criteria in Sub!Jart C of FAR 23 > 

particularly the provisions relating to 1 imit maneuvering load fact.or·s. 

Corrunent. The structural failures listed in the study and ·in om~ records 
do not justify action at this time. 

Recommendation No. 6. · Evaluate the· feasibi 1 ity of specify·i ng st·i ck 1'or·ce 
gradient requirements uniquely applicable to aerobatic airplanes in "1/1. 
CFR 23.155, "Elevator Control Force in Maneuvers." 

Comment. The accidents 1 is ted in the study do not support act·ion to 
increase stick force for acrobatic aircraft. 14 CFR 23.155,. [levator· 
Control Force in Maneuvers, was first introduced in 1973 in an attempt to 
relilte stick force to weight and, ";herefore, size, to be app"l icable to 
all Part 23 aircraft. He have had insufficient feedback as yet from 
industry to assess the effects of applying this rule sinc:e a·ircraft cn·e 
generally being certificated under the older certification rules. We 
have already initiated a project to study the desired min·imum 1 i neari ty 
and gradient of stick forces for generating positive load factors. The 
project is scheduled for completion in mid-1977. The program results) 
if valid, will apply to all 14 CFR 23 aircraft. 

Recommendation No. 7. Amend 14 CFR 91.71, 11Aerobatic Fl·ight'~ to include 
a schedule of minimum initial spin altitudes. 

Comment. Because of the many types and models of spin-capable a·il'planes .. 
\'te believe that a regulatory schedule of initial spin alt-itudes to 
recognize individual performance and characteristics would be cumbersome 
and impractica 1. VIe believe that the minimum a 1 tHu::le fol' recovery Ol' 

completion of maneuvers specified in 14 CFR 91 .71(d) provides a satisfactory 
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margin of safety. ~·le also believe that airr:1en should be reminded that 
spin entry altitudes are essential to assure the safe altitude margins 
specified in 91.7l(d). We will include such a reminder in the proposed 
advisory circular \•Jhich \'le discussed in A-76-108. 

Recommendation No. 8. Conduct an intensive accident pr·evention campa·ign 
to emphasize and enforce effectively the provisions of 14 CFR 91 . 71 • 
11Acrobatic Flight, .. and 14 CFR 91.9, 11Careless or Reckless Operation.-" 

. Cowment. The accident prevention program emphasizes and \'lill continue 
to emphasize safety measures for acrobatic flight and 14 CFR 91.9, 
,.Careless or Reckless Operation ... During the period covered by the 
study, calendar years 1972 through 1974, the FAA processed 183 acrobatic 
violation reports. 

Recommendation No. 9. Require the installation of accelerometers in a11 
aerobatic airplanes. 

Comment. ~le do not nave any evidence that acce·lerometel~s \'IOuld have 
prevented any of the three overload cases listed in the study~ However, 
a more thorough study may reveal support for the recommendation. ~Je 
intend to conduct such a study and will report our findings to you by 
July 1, 1977. · 

Recommendation No. 10. Amend 14 CFR 23.337, 11 Limit Maneuvering Load 
·ractor, 11 to increase ther.1inimum re.quired, negative limit maneuvering 
load factor for aerobatic airplanes from -3.0 to -4.5. · 

Recorrmendation No. 11. Amend 14 CFR 23.333, 11 Flight Envelope~ to require 
that the negative maneuvering load factor specified in 14 CFR 23.337 for
the aerobatic category remain constant between design cruising speed and 
design dive speed. 

Comment. We do not have any evidence of failures due to negative load·ing. 
We do not believe that amendment of CFR 23.337 is justified at this time. 

Sincerely, 

4ilc~ 
Acting Dcp~ty Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. . 

FOR RELEASE: 6:30 A.M . ., e.o.r • ., AUGUST 20., 1976 
(202} 426-8787 

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

Honorable John J. Mclucas 
Administrator 
Federal Aviation Administration 
Washington, D. c. 20591 

. . . 
------------------~~-----~---~---------~-

ISSUED: August 20, 1976 

SAFETY RECOHMENDATION(S) 

A-76-l05 through 115 

The National Transportation Saf.ety Board has completed a special 
safety study titled, "General Aviation Acc1dents Involving Aerobatics, 
1972-1974." This study was prompted by the continued occurrence in 
recent yec,rs of fata 1 aerobat i c accidents. For examp 1 e, from 1972 
through 1974~ 105 such accidents resulted in 107 fatalities and 21 

-~-, serfous injuries •. The Safety Board believes that, in view of the grow
ing 1nte.r&s~ in sport aerobatics and the continuing manufacture of 
airplanes eertificat~ for aerobatic operatipn, an effort should be made 
to_ reduc' ~he number of aerobatic accidents.. , ·. 

. --

The study revealed several areas in which' corre~tive action is 
necessary: 

Aerobatic Training--. There are no regulations which relate directly to 
the aerobitic curriculum or to a pilot•.s aerobatic proficiency or 
experience since there are .no certification tests or airman ratings 
required in connection with the performance of a~robatics. This lack of 
regulatory influenc·e prompts concern in two related areas: The qualifi
cations of the aerobatic flight instructor, and t~ unrestricted performance 
of aerobati~ maneuvers by pilots lacking adequate training or experience. 
The operational implications and safety aspects relating to aerobatics 
are, in many respects, no less critical 1;han those associated with other 
areas· of operation requiring special training and experience, for example, 
instrument fHght. It is essential, therefore. that all pilots performifl9 
aerobatics be thoroughly familiar with all of the approved flight maneuvers, 
speciali~ed operational techniques, and performance flight characteristics 
of each make .and model airplane flown aerobatically. ftbreover, the 
student aerobati~ pilot should not perfonn solo aerobatic naneuvers 
without the explicit approval of a qualified aerobatic flight instructor • 
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Aerob4·Uc 0 et"ations Airworthiness--. It is recognized that the airworthines. ' 
stan · . s· ·n _ · 3 are on y m nimal standards and that certification 

1 

in the aerqbatic category does not necessarily mean that all·types of . 
ae.obatic n.aneuver.s may be performed. Moreover, if those aerobatic 
malletl.\ttr.sapproved for a particular airplane were always- flown by experienced 
aero~>&:tic pilots, the probability of exceeding the design flight envelope 
WGuld no~ be· significant. Professional aerobatic pilots, however, tend 
to fl~ fl.1gher .strength, higher performance airplanes with relatively few 
restri.e:tfons .While the novice aeroba~ic pilots routinely fly more restricted 
~ypes~ ~c;aLtse of the significant d:ifference in structural limitations 
betweet'l $e~er~l currently popular aer()batic airplanes, the label 11Certified 
for aewoba.tiCS 11 may· result in a false sense of securitYby suggesting or 
irRplyipg an operational or structural capability that does not exist. 
~it ,\{i~· :~f.~~~$ fa~t, the expanded !nterest in aerobatics, _and the 
~fo~eft of 1nereasingly sophist1cated aerobatic maneuvers by relatively 

··_·1M?<P~f~enetl(t.:·;nots, it is increasingly essential for pilots to completely 
. u"'·d~r.,!tand all of the operational implications associat.ed with the 
pe.rformence of aerobatics and for manufacturers and FAA to assure an 
~dequa;te ~ngin of safety in maneuvers flown by these pilots, particularly 
~nvert~.man.~vers. 

· ~~ta~or,y requirements for certification in the·aerobatic category 
~ave been· iMproved aAd expanded over the years with respect to structural . 
standa.f'dls ~hich distinguish between type of airplane .operation, demonstration 
ot ntafleU¥ers for wMch certification is requested, specifications regarding ~ 
appro• types of. aer'Qbatic maneuvers and entry speeds. etc. :While ·. · 
applfqa't1ons for original certification are processed in acce»rdance with 
14 £Fft l3. an atrp,l;~ne previously certificated in!the nonnal category 
Ltmler :an older Regulatory Part such as CAR. 4A may be currently certificated 
in,. th~ aerobatic category under that saroe (1ess rigorous) Part. This 
doe~ not aRpee.r appropriate from an operational~ technological, or 
SClfet~ po.tnt qf view and the number of years in which a product may be 
certi~i~at~ i.n accordance with a particular version of the airworthiness 
requirements should be limited. 

'he Ntttonal Aeronautics and Spa·ce Adminis-tration has studied the 
. actuo~ flight .loads on a number of general aviation airplanes for comperison 

· w.i.th tihefr des_tgn flight envelopes, inc-1 uding accelerat.foris ·measured 
d~.tr-iF1q i.fldhidual practice, and competitive aerobatics. Th~ study 
discl.os.ed signifi.cant exceedences of the negative 1 imit load factor · . 
reqt.t.frad by 14 CFR 23 for certification in the aerobatic category when 
obligatory. groups of outside-type competitive man~uvers were perfonned~ 
They -1$0 found that pilot control forces were not necessaril'y a reliable 
indic~tion of ~egative normal load factors nor would the control forces 
be a ph,ysica;l limit for load factors that exceeded the minimum required 
negattve load factors. The Safety Board recognizes that these competitive 
type maneuvers are.not approved in all aerobatic airplanes. Nonetheless, 
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in 'V1.w·of tfie no~fce 'pilot's increasing exposure' to aeroba1fies t th.~. . . 
r~lative ease of inducing high negative load factors, and the. demonstrated 
manufacturing and" economic feasibility of increased structural li.mit.s. 

· {for ~xilmple, the Bellanca Decathlon has limit maneuvering lpad fact~n·s . 
ranging from -5 to +6), consideration should be given to expanding tlie:O. 
de.sign flight envelope for aerobatic certification and "to the specificatton 
of stick force gradients uniquely applicable to aerobatic airplanes. · 

. : . .. . . . .... · •.. • . :: .. I 

Aerobatl; Aceid,nts At Low Altftude!.-. The majOrity of stalls ahd spins 
1n aero11c'r&~atia accidents occur at low altitudes .... ~lt1tudes that: 
ma.ke · recov~ey difficult or impossib1 e. . In addition, ft,lil'lY. ot the~ coll t-sions 
with grduntPor water, wires, poles,~ and trees also reflec;~ the hazards, . 
of performing· aerobatics at low altitude .. · · Flights conduC:te~ 'at' these.· 
altitude's are, for the .most.part,C,:ontrary .. to and in violati'OJ'I_Of the: 
provisiorf:eontained Ht FAR 91'. 9 "Careless or reckl-ess operot10hs,n' anct 
FAR ~91'~71·· "Acrobatic Flight" which prohibits aerobatic$ ·at an.)i1titU.de. 
beloW 1 ;SOO~ft above the· surface. Acc1dentpreven~'1ot1 efforts;: therefon!, 
sh()uld logicalJ,y focus ·primarily .on. th~ ~ppl fca~ion Qf .more ·effecti:ve 
measures of enfor~ement. · ·· · · .. · 

. . . . . . . . . . ..· ·' . . ..... 
SJ!ins..;~.· .. In years past, spins and spin recovery proced.;res·have.:been. · 
over-simpHfi.ed to some degree and only recently has it beet' etnPhasize.d. 
that ~he ·recovery process required for consistent, optimum results ~n .... · 
some· airplanes may be very precise. There are, moreover. variou·s .. operational 
c:1rruM,t~nces stenmi.ng from confusion, •ppr __ ehension1. d:isorie. nt~tion·, or 
the' m,isapplic~tion of fl_ight controls which may, ser1·Qusly thwart t~• ... 
recovery process. . Because· so~ of the knowledge regardi:ng spin recovery 
tec~.,~qu.es ~s only recently been attained •. _flight instruetors are not 
generally a\flre of many of the ·operatioaal implications. In an effort 

·to d1'sslni1nate the most reunt spin recovery information, the FAA's 
Centr~J:. R.e9i.Qn devoted. the entire issue of their 11 F1ight. Instructor 
Bulletiil·11 of ~ugus-t 1975 to the subject of spins. Ih addition, the 
Central Region also initiated a series of stall spin clini-cs for flight 
instructors in order to brief them regarding the precise spin character
istics of various make and model airplanes and, through actual flight 
demon~trations, p\"ovide appropriate ·operational indoctrination. · The 
fl.ight inst-ructor ~ays a v1taJ role in connection with bOth the pre
vention and teaching of spins. The Safety Board believes, therefore, 
that these stall s·pin clinics should be conducted in all FAA Regions • 

. In a n~er of accidents tnvolving spins it appeared tf'lat the · 
relatively low altitude involved provided Jittle or no margin for operatfo~al 
error s"ch: as fnept or delayed recovery, misjudgment of altitude, dis
orier\tation, •tc~ Also, ce.rtaiil operational vagaries or anomalies were 
recently given considerable attention when sev~ral flight instructors 
comp 1 a i nect' of exper1 enc1 ng di ffi cult 1 es in recover1 ng from sp1 ns. As a 
result of these accidents and incidents, the initiation of spins at 
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higher'j .conservative altitudes is being increasingly emphasized. Moreover, 
in yie! of the expanding interest in aerobatics, the Safety Board believes 
that FAR 91.71 should be amended to include a schedule of minimum initial 
spin a'titudes; for example, no spin regardless of time, duratio·n, or 
number Gf turns should be permitted to be initiated below an altitude of 
3,500 ft above the surface and spins initiated at this altitud·e should 
not exceed a des 1 gnated number of turn_s, before recov.ery 1 s begun~ A -. 
conservative i:ncrement in altitude should be required fo·r each .additional 
spin turn or fr~ction ·thereof. · 

Lotd .fe.ct.or Measurement~-. D~spite all the emphasis placed on ·the 
cr1t1~~1 importance of observ1ng an airplane 1 s limit load factors durin9 
the perfo~nce of aerobatic maneuv~rs, accelerometers are not_ ·requfred 
on: most a~t1c airplanes. · While .aerobatic pilots may •cquirle a · . 

. . 

. ge.teral 115eatJ•f the pant's" capabiHty for sensing the approx1mtte order 
of magnitude of load factors, critical dependence on this means alone to 
assure operation within rather precise limits does not appear jiiJStffied. 
As prav1ous1y pointed out, stick forces. themselves are not nece:ssarily a 
reliable 1nd1c·ation of load factor, part1c~larly negative load ·factor~ 
Nor dQ stick forces pose any significant physical constraint· to the . 
generdtion of excessive load factors. Because accelerometers a1re operationally 
useft.c1 and fundamentally related to the perforinance of aerob_atic maJteuvers, 

' 

the -Safety Board believes that they should be installed in all •:t.erobatic ............... 
airplanes. · . . _ · 1 

. tn view o.f the above, the Nationa·l 'transportation Safety Bc)ard-
recOnlllends that the Federal Aviation Administration:··· ' 

Exp•nd the presentation gf flight instructor sta'll/spin 
indoctrination clinics patterned after the. one initially . 
held in FAA's Central Region on August 15-17 • 19~rs, ·to · 
include all FAA Regions and various popular make and 
model air.planes. (Class 11--Priority Followup.) 
(A-76-105). 

Require a COIIl!'fllrcial flight instructor to hold a "letter 
of competence" or its equivalent before providin~J aero
batic instruction other than that routinely requ"ired 
during the normal course of training for airman c:ert1-
fication tests. (Class III--Longer-Term FollOWUJ).) 
(A-76-106). 

Require that pilots obtain a·logbook endorsement from an 
aerobatic flight instructor before performing ae1~batic 
maneuvers other than those required in connectiort with 
airman certification tests. (Class III--Longer-1rerm 
Followup.) (A-76-107). 
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Issue an Advisory Circular explaining the operational 
considerations, airworthiness requirements, and safety 
aspects associated with the performance of aerobatics. 
(Class 11--Priority Followup.) (A-76-108). 

Require that all airpJane.s subsequently certificated in 
the aerobatic category, including those previously certi
ficated in another category under a Regulatory Part other 
than 14 CFR 23, conform with the currently applicable 
structural criteria ih Subpart C of FAR 23,: particularly 
the provisions relating to limit maneuvering load fac.tors. 
{Class 11--Priority Fbllowup.) (A-:16-109).· 

Evaluate the fe_asibil ity of specifying stick force gradient 
requirements uniquely applicable to aerobatic airplanes 
i'n 14 CFR 23.155, "Elevator Control Force in Maneuvers ... 
{Class III--Longer-Term Followup.) {A-76-110). 

Amend 14 CFR 91.71, 11 Aerobatic Flight" to include a 
schedule of minimum initial spin altitudes. (Class 11--

. Priority. Followup.) (A..;76..;11l). 

Conduct an intensive accident prevention campaign to 
emphasize and enforce effectively the provisions of 14 
'CFR 91.71, "Acrobatic flight," and 14 CFR 91.9, "Careless 
or Reckless Operation," (Class II--Priority Followup.) 
(A-76-112}. · 

Require the installation of accelerometers in all aerobatic · 
airplanes. (Class III--Longer-Term Followup.) (A-76-113). 

Amend 14 CFR 23.337, "Limit Maneuvering Load Factor," to 
increase the minimum required, negative limit maneuvering 
load factor for aerobati'c airplanes from -3.0 to -4.5. 
(Class III--Longer-Term Followup.) (A-76-114) • 

. Amend 14 CFR 23.333, "flight Envelope" to require that 
the negative maneuvering load factor specified in 14 CFR 
23.337 for the aerobatic category remain constant between 
design cruising speed and design dive speed. {Class 
III--Longer-Term Followup.) (A-76-115). 
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TODD, Chainnan, BAILEY, Vice Chainnan, McADAMS, HOGUE, .a!'4,.Mi.EY. 
Menoers, concurred in the abov~ reco11111endations. · 

By: Webster B. Todd, Jr. 
Chairman 

THESE REC0f'lt1ENDATIONS WILL.BERELEASED TO THE PUBLiC OtN THE ISSUE 
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS 
DOCUMENT SHOULD BE MADE PRIOR TO THAT DATE. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

------------------------------------------------------------------------WASHINGTON, D.C. 20591 

March 3, 1981 

OFFICE OF 
THE IIDMINISTRATOR 

The Honorable James B. King 
Chairman, National Transportation Safety Board 
800 Independence Ave., s.w. 
Washington, D.C. 20594 

Dear Mr. Chairman: 

The following information updates the status of action taken by the 
Federal Aviation Administration (FAA) concerning NTSB Safety Recommendation 
A-77-48. 

Recommendation A-77-48. Standardize word and phrase contractions contained 
in Federal Aviation Administration publications, or in interagency publica
tions approved by the Federal Aviation Administration to assure that there 
are no authorized abbreviations with dual meanings, or different abbrevia
tions with the same meanings, used for air traffic control, communications, 
or associated services. 

Comment. Our letter of June 7, 1979, advised you of the actions we had 
taken to resolve the problems enumerated in your Recommendation A-77-48. 
At that time, we also advised you that the solution to the problem was not 
an easy one and would necessitate an ongoing committee to study the 
problem and to monitor the fu. ·re assignment of contractions. 

We would like to update our response on the current status of this 
recommendation. 

1. Air Traffic Service manuals and handbooks have been purged of unauthor
ized or inconsistent abbreviations that were not in consonance with the FAA 
Contractions Handbook. 

2. The working group comprised of FAA, National Weather Service, and the 
Department of Defense will be an ongoing forum for coordinating the intro
duction of new contractions into general use and monitoring the use of 
contractions and abbreviations used in air traffic control, communications, 
and associated services. 

Based on the above actions, we feel that we have met the intent of NTSB 
Recommendation A-77-48. 
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Lf~&~~-
Charles E. Weithoner 
Acting Administrator 
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DEPARTMENT OF TRANSPORTATION 
FEDE.RAL AVIATION ADMINISTRATION 

June 7, 1979 

Honorable James B. King 

WASHINGTON, D.C. 20591 

Chairman, National Transportation Safety Board 
BOO Independence Ave., S.W. 
Washington, D. C. 20594 

Dear Hr. Chairman: 

OfFICE OF 
THE ADMINIIiTRATOR 

The following information updates the status of action taken by the 
Federal Aviation Administration (FAA) concerning NTSB Safety 
Recommendation A-77-48. 

Recommendation A-77-48. Standardize word and phrase contractions 
contained in Federal Aviation Administration publications, or in 
interagency publications approved by the Federal Aviation Administration, 
to assure that there are no authorized abbreviations with dual meanings, 
or different abbreviations with the same meanings, used for air traffic 
control, communications, or associated services. 

Comment. Our letter of August 25, 1977, agreed with your recommendation. 
A study of the project established for the purpose of standardizing word 
and phrase contractions contained in FAA publications was coordinated 
with user agencies and the International Civil Aviation Organization. A 
tentative completion date for the project was 18 months. 

The project has not been completed nor do we anticipate it will be before 
J1.:ne 1980. A solution to the problet:l of one organization using a particu·· 
lar contraction to mean one thing, and another organization using the same 
contraction to mean something else, is not easy. It is an ongoing probletn; 
one which requires continuous attention of our ongoing committee to keep 
contractions as uncomplicated as possible. To date the following actions 
have been taken: 

1. Formed an informal working group comprised of Federal Aviation 
Ad~nistration, National Weather Service and Department of Defense 
personnel to study this problem and to monitor the future assignment 
of contractions. 

2. Incorporated into the United States Civil Notice to Airmen (NOTAM) 
System Handbook, 7930.2, instructions to NOTAM originators to use only 
those contractions contained in the Contractions Manual, 7340.1. 
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3. Completed a study of contractions used by the Military, Federal 
Aviation Administration, National Weather Service and the International 
Civil Aviation Organization. Where possible, differences Yill be 
eliminated. 

An interim status report concerning the completion of this project Yill 
be provided to your office in January of 1980. 

ely, 
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L:.:PARTMENT OF TRANSPORT:,TION 
FCDERAL AVlATION ADMINISTRATION 

August 25, 1977 

._, _ _., .. , .... -.....--· ---
I • 

OffiCE Or 
THE ADMINISTRATOR 

r-:o:iu:·aCle \"Jeost.::r B. ::-occ.i, .::.r. 
cr~a::..r:-:·.ac' Nstio:-:al T:::a:lS/)Ortc.tio;·j Safe-ty 2oa:·o 
SJO I~depentience Ave~~e, S. W. 
Was~~~gton, D. C. 2C594 

Dea::: ;.:r. CI:airman: 

This is ill response to i·;TS.3 Sdety Rcco:-:-::1eula~ic:: P.-77-<:o. 

\'Je &gree that COII•"i10i.ly USed contractior:s 
should have precise ~eailings. 

shculi cc stancc.rciized 

The Air Traffic Service has i~itiated a totsl revie~ of ccr:trac~~~~2 
being used in the ~ir traffic control sys~e~. 1ne prcj~c~ ~:~l ~~ 
coorii:Jated v,i th otl':er a.;e;:·.cies ar.ci the Ir..-r.err.s.tior:al Civi.:. r.vic.~::.~;. 

Crganizatior: (ICAO). 

We an~icipate co~pletio~ ~£ ~his projec~ ~ill ta~e approxi~ately 16 
morJths. 

Sincerely, 

~~~~/~ 
aylor 

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

ISSUED:June 24, 1977 

-----------------------------------------F<. .. rwarded to: · 

Hcm()rable Langhorne M. Bond 
'Adminiatxator 
Federal Aviation Administration 
Washington, D. C. 20591 

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

SAFETY RECOMMENDATION($) 
;.1. ' 

A-77-48 

On February 10, 1977, a twin engine airplane was opera~ing on an 
instrument flight rules (IFR) flight plan at 10,000 feet m.s.L along 
Victor Airway 456 near ·Mt. Ilianma, Alaska. The airplane wB:S 3,000 
feet bel~ the minimm en route .altitude (MEA) for that ses-en.t ·of the 
airway and presumably crashed, although no wreckage has been found.· 

The investigation of this accident revealed that a current Notice 
to Airmen (NOTAM) read "AICN BAK-12 CNTR 11/29 OTS," indicating that an 
arresting system at King Salmon Airport, Alaska, the destination a~rport, 
was out of service. The remarks section of the pilot's. IFR flight plan 
read"AICN BC 12 OTS" inc:Jicating that he believed a locali,er (back course) 
for runway 12 at King Salmon Airport was out of service.- Based on the 
disparity between the NOTAM and the pi_lot's remarks, the Board believes 
that the pilot misunderstood the NOTAM. We believe that: SOllie aviation 
contractions are ambiguous because various segment&, of the aviation 
community use contractions which are not standardized. Some examples are: 

CONTRACTIONS 

OTS 

OTS 

O/S 

MEANING 

Out of Service 

Organized Track 
System 

Out of Service 

SOURCE 

Airman's Information 
Man,ual 

Contractions 
Handbook 7340.1E 

ATC Handbook 7110.65 

Flight Information 
Publication 
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OT Other Times. 

OT On Time 
i 

I 

Flight InformatiDn 
Publ:lcation 

Contractions 
Handbook 7340.1E 

I 
Although. the pilot's apparent ¢sinterpretation of the NO~rAM was not a 

causal foetor in this accident. we believe that coDIDOilly used c:ontractions 
should be standardized and should have precis~ meaninp. 

Consequently • the National Transportation Safety Board. rec:ommends that 
the Federal Aviation Administration: 

Standardi~e word and phrase contractions contained Ul 
Federal Aviation_Administration publications, or in 
interagency publications approved by the Federal 
Aviation Administration, to assure that there are no 
authorized abbreviations with dual meanings, or 
different.abbreviations with the same meanings. used 
for air traffic control, communications·. or associattld 
servi.ces.. (Class III Longer-term followup.) (A-77~18) 

TODD, Olairman, BAILEY, Vice Chairman, McADAMS, HOGUE, and HALEY, 

Membe<•, concurred in the above reeommenda~~ 

By: Webster B. Todd, J~ 
Cha.irman 
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Honorable J. Lynn Helms 
Administrator Designate 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washington, D.C. 20594 

This is to acknowledge the Federal Aviation Administration (FAA) 
letter dated March 17, 1981, further responding to National Transporta
tion Safety Board Safety Recommendation A-77-58 issued September 9t 
1977. The recommend~tion pertained to a problem involving supplemental 
oxygen masks for general aviation aircraft. We recommended that the FAA 
develop a Technical Standard Order (TSO) for continuous flow oxygen 
masks. 

The Safety Board is pleased to note that the FAA is proposing a TSO 
for general aviation oxygen masks and will seek public comment on the 
proposal prior to May 1, 1981. We appreciate the FAA's offer to keep us 
informed of further significant progress. Safety Recommendation A-77-58 
is maintained in an "Open--Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 17, 1981 

WASHINGTON, O.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

~1e Honorable James B. King 
Chairman, National Transportation 

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

Dear ltr. 01airman: 

This is in further response to m'SB Safety Reconmendation A-77-58 
issued Septenber 9, 1977, and supplements our letter of June 14, 
1978. This also responds to your letter of August 18, 1980, in which 
you requested an updated status report. 

A-77-58. 

Develop a Technical Standard Order (TSO} for continuous flow oxygen 
masks. 

FAA Carrnent. 

In 1978 the Society of Autanotive Engineers (SAE) issued Aerospace 
Standard (AS} 1224A, COntinuous Flow Oxygen Masks, (For Non-Transport 
Cate<JOrt Aircraft). Project \\Ork on a Technical Standard Order (TSO) 
for such 1nasks was tl1en deferred because of a continuin~ regulatory 
backlog. In order to resolve this problem, the TSO revision progr~n 
project was initiated in 1979 and acbpted in 1980. Under the new TSO 
system, the pUblic will be given 90 days to COHunent on proposed new 
or revised TSO's but it will not be necessary to lJO through th~ 
fonnal rulemaking process. 

~1e Federal Aviation Administration intends to incorporate AS 1224A 
by reference as a TSO for general aviation oxygen masks, and seek 
pUblic ~nt on the sUbject prior to May 1, 1981. we will keep 
the Board informed of further significant progress on Safety 
Recommendation A-77-58 after the close of this public comment 
period. 
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Sincerely, 

Charles E. Weithoner 
Acting Administrator 
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Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Bond: 

National Transpol't«l'tion 
Safety Board 

Washington.D C. 20594 

August 18, 1980 

Reference is made to National Transportation Safety Board Safety 
Recommendation A-77-58 issued September 9, 1977. This recommendation 
pertained to a problem involving supplemental oxygen masks for general 
aviation aircraft. We recommended that the Federal Aviation Admin
istration (FAA) develop a Technical Standard Order (TSO) for continuous 
flow oxygen masks. 

In your letter of November 4, 1977, you indicated that the FAA had 
initiated a project to develop a standard for a new TSO, and that a 
regulatory project would be initiated when the Society of Automotive 
Engineers (SAE) standard was completed. In your further response of 
June 14, 1978, you indicated that the completion of the SAE Comm~ttee 
A-10, Aircraft Oxygen Equipment Standard development project, had been 
delayed and that you expected to receive the standard by the end of 
1978. 

In order to evaluate the p~ogress of this recommendation and update 
the public docket, we would appteciate an updated status report. 

Sincerely yours, 

:A4 ~ -(...-T~ . 
~ James B. King ) 
7~ Chairmu.l 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

June 14, 1978 

WASHINGTON, D.C. 20591 

OFFICE C1F 
THE ADMINISTRATOR 

Honorable James B. King 
Chairn~n, National Transportation Safety Board 
800 Independence Avenue, S .\/. 
washington, D.C. 20594 

Dear Hr. Chairman: 

This is to advise that Federal Aviation Administration action with 
respect to NTSB Safety Recommendation A-77-56 has been completed 
and to inform you of the status of A-77-58. 

A-77-56. Issue an Airworthiness Directive to require that all Scott 
Aviation "Sky Hasks" be modified so that the dilution valve filter is 
po:sitively retained. 

Action. vle conducted a Quality Assurance Systems Review (OASAR) at 
the Scott rr.anufacturing plant. The findings were as follcws: 

1. Scott has delivered approximately 10,000 nasks per year for ten 
years. No reports of problems similar to the one described have 
been received. 

2. Scott has designed and produced a filter retainer which is available 
to all owners of earlier production masks. This retainer is supplied 
to the 01.mers at no cost. All new production masks have the retainer 
installed. 

3. Scott has publicized the rrask modification and the availability of 
the filter retainer through Business and Commercial Av:i..ation and AOPA 
Pilot magazines. 

The March 197S Supplement to the General Aviation Inspection Aids 
contains a description of the incident and informa~on on the procedure 
for obtaining a filter retainer. A copy of the "Aids" item is enclosed. 

In vieH of the above, He do not consider the issuanca of an airuorthiness 
cl i__rcctiv,; is ju:3t ified. ·.:.-:: p::.an 110 furti1er action on this i te .. 
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The following is the status of FAA action with respc~ct to t·IT~3J Safety 
Reco~~:menda tion A-77 -58. 

A-77-58. Develop a Technical Standard Order (TSO) for continuous fh""K.·T 
oxygen masks. 

Status. Completion of the SAE Committee A-10, Aircraft Oxygen Equipment 
Staildard development project, noted in our November 4, 1977, letter, has 
been delayed. vJe now expect to receive this standard by the end of l97S. 

Sincerely, 

Que~n~t~L~.n~S~.-v~a~yJl~o~r~--~. ;/~~------
Deputy Administrator 

Enclosure 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

November L~, 1977 

Honorable Kay Bailey 
Acting Chairman 

WASHINGTON, D.C. 20591 

OFFICE 01' National Transportation Safety Board 
800 Independence Avenue, S.W. 
Washington, D.C. 20594 

THE ADMINISTFIATOR 

Dear Miss Bailey: 

This is in response to NTSB Safety Recommendations A-77-56 thru 
A-77-58. 

A-77-56. Issue an Airworthiness Directive to require that all Scott 
Aviation "Sky Masks" be modified so that the dilution valve filter is 
positively retained. (Class I - Urgent Followup} 

Comment. We conducted a Quality Assurance Systems Analysis Review 
(QASAR) during the week of October 3. We are evaluating the report 
of findings and will make further comments on this recommendation 
as soon as our evaluation is complete. We expect to complete this 
within the next 30 days. 

A-77-57. Issue a Telert Haintenance Bulletin to alert all operators 
of aircraft equipped with Scott Aviation "Sky Masks" to check visually 
the security of the dilution valve filter before each use of the mask 
until the mask is modified., (Class I - Urgent Followup} 

Comment. We have issued General Aviation Notice No. N 8620.4 which 
directs airworthiness inspectors to alert operators of aircraft 
equipped with the Scott "Sky Hask" of the possible dislodging of 
the dilution valve filter. 

A-77-58. Develop a Technical Standard Order (TSO} for continuous 
flow oxygen masks. (Class II - Priority Followup} 

Comment. We have initiated a project with SAE Committee A-10, Aircraft 
Oxygen Equipment, to prepare a standard to be referenced in a new TSO 
for non-transport category oxygen masks. We expect the SAE standard 
to be completed by January 1, 1978. We will initiate a regulatory 
project when we receive the SAE document. 
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NATIONAL TRANSPORTATION SAFETY· BOARD 
WASHINGTON, D.C. 

ISSUED; September 9, 1977 

' , I • 

----------------------·---------~---·----· . . I 

Forw•rded to: / 

Honorable ~anghome M. 
Administrator 

Bond 1 

t 

F~deral Aviation Administration 
~ashiJ1$ton, D. c. 20591 

SAFETY;. "'~W,\JNDA! I ON (S) 

· A•.7f•56 tbrou1h 58 
... ' •. i 

...,•--.~·•••••••••••••••••·•~--·•••••••W..••• • ~ r, . 

. f"'' 

·· The Nafional Transpproat,ion _Safety ]Joard~.~-- 1~c~ •ware of 
a seri!'US problem invo.lving supplementa,loxys.ail caiisk8, for. general 
aviation aircraft. The Safety Board believes ·that the problem has. 
potentially disastrous consequences and require's immediate act:i.on 
by the Federal Aviation Administrat'ion (FAA}. · . ' . 

l . 
~ ,. :: • I 

On -August 3, 1977, a Piper A~tec · (PA•23), N628t6~ :w~s··~n t;oute 
. from,,Bt)zeman, Montana, to Salt Lake City, Utah, with two piiot's 
aboa:i:-d •. Tbe.·flight was.-arJileg,:liU ~~i.Ptr~:i; .. M-,4i,jr ... ~~i ~light for 
~hich the ·passengers deplaned at Boz~an. lmmediately after the 
pilots donned their oxygen :masks, the copilot began to choke· 

· because an object had lodged in his throat. He managed to dis• 
lodge and swallow the object with great difflculty. ·The pilot
in-caqmand removea his mask and found a ·circular filter that had 
been partially dislodge~. This· diluter valve ~Uter was missing 
from the copilot's mask and obviously was the object on which he 

. had choked. Bad thi, flight b.een a single,;.p,ilof operation,. aircraft 
control might have been lost. 

These oxygen masks. were· manufactured by the Scot.t Aviation 
Division of A•T•O, Inc._, as "Sky Mask," Part ,No. 2831:4·17. The 
ma~ks were supplied by Piper-Aircraft Corporation as part of the 
.aircraft axygen system. Ac~ording to Scott Avia.tiop personnel, 
tliis type of mask is used, in all types of general aviation, aircraft 
for pilot and passenger supplemental oxygen. Ot~er masks·manu~ 
factored with the same dilution valve filter as the filter involved 
in this incident are manufactured under Part Nos. 28314, 28315, 
and 28317. 
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Honorabie Langhorne M. Bond - 2 -

Our inspection of the nsky Mask" revealed that the filter· can be 
dislodged easily by squeezing the pliable face piece of-the mask as 
one might do when donning the mask or_ adjusting it to the facial contours. 
An inspection of the container in ~hich this oxygen mask is so•ld revealed 

·the ~olloWing .legend on the container in large print: "FAA PI'oven to 
34,000 feet." While this legend implies that the mask was .,AA._ approved, 
it was not. · Since the mask is a continuous-flow, restricted-phase 
dilution mask, it does not have to conform to Technical Standa.rd Order 
(TSO) requirements. 

- ._, . -
·The Sa~ety Board found that the F/!A' s Civil Aeromedical I.nstitute 

(CAMl) had t~sted this mask along with other dilution-type mas,ks from a 
biomedical standpoint. No engineering design evaluations were1 made by 
CAMI. Since. there are no definitive requirements for oxygen ttLasks in 
14 CFR 23, an FAA inspector would have no basis on which to a~~rove a 
mask as part of an aircraft's installed oxygen system. FAA approval also 

.· 

. . . 

is not required when the mask is bough~ and used by an individual aircraft ~-
operator. The Board believes that equipment so closely relate1d to_ the / 
safety of· fU.ght should be more closely controlled by appropri.ate technical 
standards, -

,j J: • ' 

· 'Therefore, the National Transportation $afety Board recouaends that 
the Fedet'al Aviation Administration: 

Issue an Airworthiness Directive to require.that all_Scott 
Ayt.adon 11Sky Masks'' be modified so that the dilutf.ort 
va~v~ filter is positively retained. (Class I .. UrgE1nt 
FollowuJ.l) Q,;-77-56) 

Issue a Telert Maintenance Bullet-in to alert. all ope2~ators 
of aircraft equipped with Scott Aviation "Sky Masksn to . 
check visually· the security of the dilution valve filter 
before each use of the mask until the mask is modifiEid. 
(Class I - Urgent Followup) (1,;•77-57) 

Develop a Technical Standard Order {TSO) for continuc,us 
flow oxygen masks. (Class II - Priority Followup) ~-77•58) 

TODD, Chairman, BAILEY, Vice Chairman, McADAMS and HOGUE 3 Members, 
concurred in the above recoamendations; HALEY, Member, did not: participate. 

~a~ 
Acting Chairman 



•· Office of the Chairman 

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

Dear Hr. Helms: 

National Transportation Safety Bo~ard 
Washington, D.C 20594 

We acknowledge the Federal Aviation Administration (FAA) letter 
dated March 17, 1981, further responding to Safety Recommendation 
A-77-63 issued September 27, 1977. This recommendation emanated from 
our investigation of a Southern Airways DC-9 accident at New Hope, 
Georgia, on April 4, 1977. We recommended that the FAA: 

"Expedite the development and implementation of an aviation 
weather subsystem for both en route and terminal area 
environments, which is capable of providing a real-time 
display of either precipitation or turbulence, or both and 
which includes a multiple-intensity classification scheme. 
Transmit this information to pilots either via the controller 
as a safety advisory or via an electronic data link." 

The Safety Board is pleased to note the FAA's many efforts to 
improve weather detection and display. We would appreciate being kept 
informed of further significant progress on this recommendation which WE: 

are maintaining in an "Open--Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 17, 1981 

WASHINGTON, D.C. 20591 

OfFICE OF The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
THE ADMINISTRATOR 

800 Independence Avenue, s.w. 
Washington, D.C. 20594 

Dear Mr. Chairman: 

This is in further response to NTSH Recommendation A-77-63 issued 
September 27, 1977, and supplements our letter of October 3, 1979. 
This also responds to your letter of September 12, 1980, in which 
you requested an updated status report on Safety Recommendation 
A-77-63. 

A-77-63. 

Expedite the development and implementation of an aviation weather 
subsystem for both en route and terminal area environments, which is 
capable of providing a real-time display of either precipitation or 
turbulence, or both and which includes a multiple-intensity 
classification scheme. Transmit this information to pilots either 
via the controller as a safety advi~ory or via an electronic data 
link. 

FAA Comment. 

In our October 3, 1979, letter we identified a number of ongoing 
efforts designed to improve weather detection and display. These 
various programs are progressing as planned. The scope of some 
programs has changed and, consequently, we have encountered some 
modest delays. However, the Federal Aviation Administration (FAA) 
continues to make good progress, and the current status of these 
various efforts is outlined below for your information. 

Remoting Color Weather Radar Data to Air Route Traffic Control 
Centers (ARTCC) and En Route Flight Advisory Service Locations -
This program was delayed approximately 15 months due to a new 
requirement by the National Weather Service (NWS) to provide an 
isolation distribution amplifier between the NWS radars and the 
color weather radar remoting equipment. This equipment will protect 
the NWS radar from damage should an electrical fault occur in the 
remoting equipment and threaten to work its way into the radar. The 
design and cost of the isolation equipment have been agreed to by 
all parties. Delivery of the system is scheduled to begin in 
June 1981 with completion planned in Ma)' 1982. 
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Doppler Weather Radar - A Joint System Program Office (DOT-DOC-DOD) 
has been established. The office is staffed and funded. 
Requirements are being finalized in preparation for the drafting of 
the specifications and this program is on schedule. 

2 

Color Weather Radar in Terminal Facilities - Color weather radar was 
installed in the Atlanta TRACON and controllers referred to the~ 
weather radar during periods of severe weather. The ATC radar was 
also utilized. The conclusion was that because the airport 
surveillance radar, which is an S-band radar (good band for 
detecting weather), and the terminal controllers have a broadb.:md 
display capability, color weather radar was not an absolute 
necessity. In view of these findings, there is no program to remote 
color weather radar into terminal facilities. 

Meteorologist/Center Weather Service Units - Twenty CONUS centers, 
Anchorage ARTCC, and the Systems Command Center now have 
meteorologists permanently assigned to review and advise controller 
personnel on hazardous weather situations. This program was 
completed on schedule. 

Weather Radar Displays for ARTCC Sector Controllers - A prototype 
sector display system will be evaluated in the Cleveland Center, 
The evaluation will validate system specifications, compare exi1~ting 
systems to the color display, demonstrate an improved mapping 
technique, and provide a means for operational evaluation. The 
evaluation could last from 1 to 12 months. A contract for a 
production system could be awarded in FY-81 with first delivery in 
1982. This program has slipped about 6 months in order to validate 
the concept with more sophisticated hardware in an operational 
setting. 

We will continue to keep the Board informed of significant progress 
on this recommendation. 
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Sincerely, 

Charles E. Weithoner 
Acting Administrator 
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Office of 
Chairman 

National Transportation 
Safety Board 

Washington.D C. 20594 

SfP ' 2 ,ggo 

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

Dear Mr. Bond: 

Reference is made to National Transportation Safety Board Safety 
Recommendation A-77-63 issued September 27, 1977. This recommendation 
ste~ed from our investigation of a Southern Airways DC-9 accident at 
New Hope, Georgia, on April 4, 1977. We recommended that the Federal 
Aviation Administration (FAA): 

"Expedite the development and implementation of an 
aviation weather subsystem for both en route and 
terminal area environments, which is capable of 
providing a real-time display of either precipitation 
or turbulence, or both,and which includes a multiple
intensity classification scheme. Transmit this 
information to pilots either via the controller as 
a safety advisory or via an electronic data link." 

The FAA's response of October 3, 1979, indicated many actions 
underway to resolve this recommendation. In order to evaluate its 
progress and update the public docket, we would appreciate an updated 
status report. 

Sincerely yours, 
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·DEPARTMENT OF TRANSPORTATION 

FEDERAL AVIATION ADMINISTRATION 

--------------~~~---------------------------WASHINGTON, D.C. 20591 

October 3. 1979 

Hono~able James B. King 
Chairman~ National Transportati~ Safety Board 
800 Independence Avenue, S.W. 
Washington, D.C. 20594 

Dear Mr.Chairman: 

OFFICt OF 
THE ADMINISTRATOf! 

'rhis is in response to your August 8 letter concerning the Federal 
Aviation Administration's (FAA) action relating to NTSB Recommendatiao 
A-77-63, 

!!~ndation A-77-63. Expedite the development and implementation of 
an aviation weather subsystem for both en route and terminal area 
environmen~s which is capable of providing a real-time display of either 
preci.pitat_ion or turbulence, or both,_and which includes a multiple
intensity classification scheme. Transmit this information to pilots 
either ~a the contrcl~er as a safety advisory or via an electronic data 
l.i.nk. 

Comment. The mode settings for air traffic control radars are intended 
to provide the controller ~th the maximum strength in aircraft return 
vith the least amount of distortion from all other sources, ground clutter, 
weather, and anomalous propagation. The need for improved weather detec
tion and display is recognized. Our present program involves the remoting 
of 75 National Weather Service (NWS) radars to air route ttaffic control 
centers {ARTCCs) and En Route Fl.ight Advisory Service (EFAS) locations. 
A.n FY-80 budget iter.o. wi~l provi.Je t!aCh ARTCC controller with direct access 
to a color weather radar display shoving real-time weather with multiple
i.ntensity levels. This program will be implemented beginning in 1981 and 
completed sometime in 1982. A l.arge part of the Western United States, 
i.ncluding Alaska and Ba:vaii~ does not have NWS radar installations. FAA 
primary radar from sites in these areas will be equipped with a weather 
i.ntensicy decoding device, remoted to ARTCCs, and depicted on a separate 
display in color. Once the weather radar system is installed using 
dedicated communications, the primary radar will be relegated to a less 
signi.ficant role in weather detection and display. 

Future p1ans call for replacement of NWS radars with a doppler weather 
radar sometime in the m::id-1980' s. The doppler weather radar or next 
generation weather radar will be a joint NWS/FAA/Air Weather Service 
Program. The neXL generation radar requirements and a program 
development offfice are expected to be established in the near future. 
Tbis system wil.l in all probability be remoted and displayed in the same 
manner as the forthcoming color weather radar remoting and display system. 
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The following is a brief summary of our R & D efforts and :Euture plans. 

1. Dle R & D study concluded that "neither the AR.SR nor the ASR radar 
system, as presently operated for optimum detection of air•:::raft targets, 
can provi.de accurately calibrated reflectivity measurement:s of severe 
weather suitable for subsequent conversion to contour levels." (SRDS 
R.eport, "Use of Air lraffic Control Radars for Hazardous Wti!ather Data," 
dated June 1978, enclosed.) 

2. 'I'he h'"WS radar evaluation in the Atlanta ARTCC concluded that the 1-t"WS 
radar remoti.ng and color display of six levels of intensity as calibrated 
contours vas feasible. The color weather radar remoting a11d display 
system Will remain in the Atlanta ARTCC until replaced by 4!Il FAA 
production model of the same system in 1980. 

3. T'ne production model of the color weather radar remotiug and display 
system is unde~ contract. !he General Time Corporation will begin 
delivering trailsmission, receiving, and display systems to our 20 COh"US 
ARTCCs and 44 EFAS locations in April 1980 and complete deliveries by 
March 1981. 

4. Color veather radar displays are being evaluated in thE! Atlanta 
TRACON. Toe evaluation is expected to be completed in Octc>ber 1980. 

'· s. Three meteorologists .. are now assigned to permanent dutj_es in 13 
ARl'CCs (eastern tva-thirds of CONUS). Eight additional ARTCCs are 
progracmed to receive three meteorologists plus associated equipment 
i.D early to mid-FY-80 (remaining CONUS AR.TCCs plus Anchorage). The 
meteorologists are assigned to Center Weather Service Unite:, an integral 
part of the AE.TCC. The meteorologist works directly in support of the 
Alll'CC and supports all termi.ual and FSS facilities within t:he ARTCC 
area o! jurisciction. 

You may be assured that all weather enhancement acti.vities will be 
continued until we are satisfied that we have the best weather detection 
and disp~ay system possible within the state-of-the-art. 
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August 8, 1979 

Honorable Langhorne M. Bond 
Administrator 
Fede.cal Aviation Aciministration 
\·J2shington, D.C. 20591 

Dear Nr. Bond: 

0:1 September 27, 1977, the -r•ational Transportation S.?.fety iloard 
recomreended that the Federal Aviation Administration (Ft~~): · 

was: 

"Expedite the development and implementati'>n of an 
aviation •.·:eather subsystem for both en route and 
terminal area environments, which is capable of 
providing a real-time display of either precipita
tion or turbulence, or both, and which includes a 
multiple-intensity classification scheme. Transmit 
this information to pilots either via the controller 
as a safety advisory or via an electronic data link." 
(Class !~.-.-Priority Fol~owup) (A-77-63) 

The Federal Aviation Administration's response to this reco;nmendation 

A-77-63 

"Comment. !n August 197.'>, the Air Traffic Service 
(ATS) initiated an R&D effort requesting: (a) 
en route and terminal radars be evaluated to 
ascertain their·capabilities to detect and display 
weather;(b) a comparison of ARSR/ASR and National 
lleather Service (~1·1S) radar detection capabilities; 
(c) identification of modifications to improve ATC 
radars; and (d) improve radar weather.detection 
without derogation in aircraft detection." 

The Safety Board classified the FAA's response as acceptable action 
but has been holding the recommendation in open status. 

On August 26, 1978, ~~41786, a PA-28-200, broke up in flight after 
encountering turbulence associated with a severe thunderstorm over 
Bolton, North Carolina. The pilot and his passenger were killed in the 
crash. 



.. __ 
Honorable Langhorne N. Bond -2-

Durin& its investigation of this accident the Safety Board learned 
that weather information displayed to controllers on the NAS stage A en 
route radar display was not consistent \vith the meteorological environ
cent actually being experienced by flightcre\.:s in the area. 

The Safety Board is concerned about the FAA's plans to phase out 
all existing broad band radar systems, which presently serve: as a backup 
to the newer narrow band radar, especially since it is the only source 
of primary radar intelligence availible to en route controllers from 
~hich ·raw \veathC!r information can be derived. The Board believes there 
is a continuing need for primary radar in the en route system to aid in 
the detection and mapping of hazardous \veather conditions. 

In the light of continuing occurrences of fatal aircraft accidents 
where s~vere weather is involved, the Safety Board believes that the 
present ARTCC radar systems do not adequately meet the needs of the 
users of the national airspace system with regard to reliable severe 
~eather avoidance operational requirements. The R&D P.ffort cited in 
your response to Safety Recommendation A-77-63 was initiated in August 
1975, which predates the Reconunendatiou. We therefore request thac yod 
apprise us of current radar weather detection improvement efforts and 
future plans. 
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Sincerely yours, 

<9~tl~.r-V 
James B. Kin~ 
Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 

March 1, 1978 THE ADMIHISTRAl'OR 

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

Dear J.li ss Bailey: 

This is in response to your February 8 letter concerning NTSB 
Recommendation A-77-63. 

Recommendation A-77-63. Expedite Jev&lopment and implementation of 
an aviation weather subsystem for enroute and terminal facilities, 
capable of real-time display of precipitation with multiple-intensity 
levels. 

Comment. We concur with your suggestion that t.he test currently being 
conducted at the Atlanta Air Route Traffic Control Center should be 
continued through the· spring and summer seascin in ·order to test its 
effectiveness during the period of greatest thunderstorm activity. 
The Federal Aviation Administration had planned to and shall continue 
the \'leather Radar Remoting System evaluation through CY 1978 with 
particular emphasis on the summer thunderstorm season~ You may be 
assured that all weather enhancement activities will be continued 
until we are satisfied that we have the best weather detection and 
display system possible within the state-of-the-art. 

Sincerely, 
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Ot fice of the 
Chairman 

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

Dear Mr. Bond: 

Nat3onaJ Transportation 
Safety Board 

Wash:ngton. 0 C 20591: 

February 8, 1978 

On April 4, 1977, Southern Airways, Inc., Flight 242, a DC-9-31, 
crashed at New Hope, Geo~gia, after penetrating an area of severe 
thunderstorms, resulting in 70 fatalities and 24 injuries. Subsequent 
to the investigation of this accident, the National Transportation 
Safety Board made several recommendations to the Federal Aviation 
Administration among which were recommendations to improve the severe~ 
weather information made available to air traffic controllers and 
pilots. 

Based in part upon the NTSB recommendations, the FAA is presently 
testing a Weather Radar Remoting System at the Atlanta Air Route Traffic 
Control Center. This system provides a remote radar display from th1cee 
National Weather Service radars located at Athens, Georgia; Centerville, 
Alabama; and Volens, Virginia. The display shows convective precipita
tion (thunderstorm ac;_tiy:i,ty) in si~ levels of intensity and offers 
significantly improved weather information to air traffic controllers 
for their use in controlling traffic and for transmission to pilots. It 
is our understanding that this test began during November 1977, and :Ls 
presently scheduled to continue until February 1978. 

The National Transportation Safety Board supports the objectives of 
this test and believes it may contribute significantly to aviation 
safety. 

We believe that the test should be continued through the spring and 
summer season in order to test its effectiveness during the period of 
greatest thunderstorm activity. In addition to providing a more compre
hensive test of the Weather Radar Remoting System, we believe there :ls a 
potential for saving lives and preventing property damage because of the 
improved weather information in the system. 

J?;ly~ 
Kay Bailey 
Acting Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

~----,---------------------------------------------------------------WASHINGTON, D.C. 20591 

OFFICE OP 
THE ADMIHISTRATOit 

December 8, 1977 I 

Honorable Kay Bailey 
Acting Chairman, National Transportation Safe~y Board 
800 Independence Avenue, S. ¥1. 
Washington, D.c. 20594 

Dear Miss Bailey: 

This is in response to the NTSB Recommendations A-77-63 and 64. 

Reconnendation A-77-63. Expedite development and implementation of 
an aviation '.reather subsystem for en route and terminal facilities, 
capable of real-time display of precipitation with multiple-intensity 
levels. 

Comment. In August 1975, the Air Traffic Service (ATS) initiated an 
R&D effort requesting: (a) en route and terminal radars be evaluated 
to ascertain their capabilities to detect and display weather; (b) a 
comparison of ARSR/ASR and National Weather Service (~n~s) radar detec
tion capabilities; (c) identification of modifications to improve ATC 
radars; and (d) improve ATC radar weather detection ~dthout derogation 
in aircraft detection. 

As of October 1 the following has taken place: 

1. R&D has completed 2 years of data collection on the ASR (including 
New Orleans) and is finalizing a data collection effort on the ARSR. 
A decision will be made on our proposed solutions to '~ather detection 
and display problems, following receipt of an R&D finai report to 
AAT-1, due in April 1978. 

2. Three Nl-TS radars have been reooted into the Atlanta AP..T.CC. (The 
NUS Tampa radar l.rill be remoted to the Hiami FSS.) 

3. A coi!!prehensive NlTS radar evaluation is in progress in the Atlant:a 
ARTCC. Guidelines for the evaluation of the Enterprise Electronics 
Corporation HR-100 Radar Data ~enoting System bein3 demonstrated are 
enclosed. (Enclosure 1) 
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4. ATS has established a $7 .6H FY-79 progran to improve ~-leather detection 
and display. This program ~Ti'll provide a systeM for detect:lng and dis
playing radar weather echoes as calibrated contours of vary:lng intensities 
in ARTCCs. Equipment will be procured to receive and process ~-reather 
infomation 'tv-hich l-Till be able to function independently of the radar 
signal processing used for aircraft target detection. The system will 
use a digital transmission over narrmvband coramunications l:t.nes. 

s. A'rS has requested the National Oceanic and Atmospheric Administration 
to staff ARTCCs loTith meteorologists. The meteorologists HiJll analyze 
radar l-Teather returns and pilots ldll be informed by safety advisories. 

6. Satellite \·7eather imagery equipment has been validated as an ARTCC 
program. 

1. The supervisory sections of ARTCCs are being remodeled to accommodate 
the expanded weather functions associated with en route control. 

8. ATS and NWS conducted a Severe Thunderstorm Alert Test betHeen June 11) 
and September 15. The 3-month prograz:t was designed to provide pilots avail
able weather intelligence to assist them in avoiding severe thunderstorn 
areas. A similar test was conducted during the summer of 1976. 

A total of 426 thunderstorm alerts l'iere provided on 45 days out of the 
93-day test. Considering the 45 days ,..,hen alerts were provj.ded, the 
average was over 9 al'!.rts per day •. The highest number of alerts in a 
single day was 37. 

Field reports indicated that: alerts l·Tere received long after avoidance 
actions were taken (reroute, deviations, radar vectors); fli.ghts sought 
to stay clear of areas below VIP Level 4 intensity and this action took 
place long before receipt of the alert; and, when the alert \-Tas received 
it was either no longer useful, superfluous, or provided at a time when 
the .;ystem was beiug t£xed to it-, !:'.mit. The contr'lller could ill afford 
to take the time to receive and/or disseminate the alert to the cockpit. 

User organizations were alerted and feedback requested; howe~ver, nc 
useful comments were received. 

While no recommendations are being made for another test because of the 
apparent impracticability of this alert procedure, ATS "lrTill explore th~ 
feasibility of computer technology to develop an automated system to 
transmit storm intensities. 
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Recoomendation A-77-64. Establish a standard scale of thunderstorm 
intensity. 

Co~ment. ATS has taken appropriate steps for implementing the NTSB 
recommendation to establish a standard scale of thunderstorm intensity, 
based upon the NHS six-level scale. Action has been taken to promote 
lTidespread use throughout the Air Traffic Service of a common language 
to describe thunderstorm intensity. The DOT/FAA Notice N7110.510 dated 

·June 12 served to acquaint air traffic control specialists 'vith the 
descriptive terms developed by the N1>7S, and authorizes their use in th1:! 
air traffic system. 

Thunderstorm intensity levels were published in the Airman's Information 
Uanual, Part 3A, on September 1 (Enclosure 2). This publication advises 
pilots of the NWS standard six-level scale and cites examples of standard 
phraseology to be used by controllers describing thunderstorm intensity 
levels. Definitions, and an explanation of the standard six-level scale, 
will al.;o be contained in the Pilot ·Cor:troller Glossary of the Air Traffic 
Control :r.fartual and the Flight Service Station Hanual, effective .January 1, 
1978. 

Sincerely, 

~~A----~ 
Deputy Administrator ;' . 

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

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

Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
waa'hinstan, D~ c. : 2os91 ,_ · · 

ISSUED: Septeumer 2·7, 1977 

·sAFETY RECOMMENDATION($) 

. A•77.;.63. and 64 

------~-------~--------------i·---------- ' 
On April 4~ 1977, Southern Airways, Inc., Flight 242, a DC-9-31, 

cras1ted at New Hope, Georgia, as i.ts crew atteiilpted an emergeney landinl 
on a!hi.Jt:way( 70 persons died and 24 peraons were injured as 'a result. 
The !f~ti~al Transpo~tation Safety· Board's ·investigati.on disclosed that 

. the. flight :'had eit,~ered a. relat;ively small precipitation area classified 
·by ~~- Mat~Oii·l,·~eather Service (NWS) as intense, or level•S.. This small 

. inte~~e are~;;tiaS part of a considerably lars_er area of lesser intensities. 
By tij.e t~· t.he flight had left this small intense &Tea, the level had . · 
rise* ~o a ·'i~vet.-_6, ~he highest level. curretttly used by NWS. The Board · 

, .. l?eU~ve~ :that: had. this in~ense area be.en identified adequately and in 
.; . real""time ,t_o· both· the pil(!t and controller, the f.ligbtj)ath of Flisht· · 

242 .. ight have dfffered from that actually flown. . . . . . 

'As a .. J'.~ult ~f the Ozark Airlines' accf.,dent at; St~ ,Louts, Mo., tn · 
. 19P.~ ·the 'f;afety Board recQmlllend$d that the Federal Aviation Admipistration, . 
· "DEivelop and ine-.tall terminal air traffic control radar capable of locating 

. ' severe weather and displaying c;onvecti ve turbulence. II Also' as a result 
0~ the Eastern Air Lines' accident, at Jamaica, N.Y., in 1975, the. Safety 

. !·· 

· · "Board recommendeci that the FAA, "Conduct· a research program to define and 
'classi.fy the ·level of flight hazard of thunderstorms using specific 
criteria fOJ:"·the severity of a thunderstorm and the m~gnf.,tude of change of 
the wind sp~ed·· cOmponents measured as a functiOn of distance a.long . an 

' ·: · alrplane.' s depalr~~re or. approach fli'ght track and eatablis"- operational 
"liJilit·ation,s based upon these eriter:l,a." Although the Southern Aintays 
jet did not encounter· severe weather in, terminal airspace, the Board 
believes that the concept of the above recOlllllendations •ho~ld be pursued 
with the inclusion of en route airspace as well. 

2li 
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Honorable Langhorne M. Bond 2 -

. Th~ Safety Board' is aware of various project. reports prepared for the 
FAA whichdemonstrate that real-time classifications of the severity of 
precipitation areas could be displayed via air traffic control rada:r:. Also, 
. during its recent publfc hearing into the Southern Airways accident, the use 
of pulse d.oppler techniques for turbulence detection was discussed. The 
Safety Board believes that the technology is available for providing this 
critical information, and that these con~epts must be made an operational 

·' ·.. . ..... 

reality as soon as·possible. i . . . 

the S~fety Board also believes that 
1
this i~formation shoul~ be transmitted 

to the flightcre\1 .so that effective and tiimely decisions can ·b~ ~de. Testimony 
received at the public hea~ing for the Southern, ,Airways accident J:'e'l1ealed that 
the :Beacon-Collision Avoidance System wot.lld use a data link and that this same 
system co.uld be made available for the transmission o~ an automatic display 
of weather information to the pilot. · 

·As a more ·i.tiunediate remedial measure, the Board believes. that the dimen
sioning 'of thunderstorm precipitation intensity in tettiis of a· commO!l language 
should be ~ccomplished and promoted throughout government atid industry. The 
National Weather Service (NWS) has established a six-level scale based on the 
strength of, the ·received radar signal which has been related to precipitation 
intens',ity and Jhtis to thunderstorm intensity. The system is in use lllith NWS 
ground-based weather radars. and observations made by these radars ar.e tranlmitted 
.to aviation interef~ts in the six-level terminology. 

The Sc;1lfety BG>a:J;d believes that. the NWS six-leveL s~al;e .shou:ld be adopted · 
as. a st.anda.~d of:·d~sc:riptf,on of thunderstorm intens~ty, ,and that this wou~ , 
·be of: use twl.th sevex:e weather forecasts, ground observations, and pjllot reports; 
aJ1d tpus wo_uld~provide .Pilots ~it~ a_ clearer pictut:e of potential and actual 
thunderstorm activity. Pilots could also benefit by the use of thi11 standard 

. if used as ;a reference for the capab:tlity of their present-day airlmrne radar. . . 
·Accordingly; the National 'fransportation Safety :Soard recoamends that the 

Federal ~v~tion Administration: 

Expedite the-development and implementationo£ an aviation 
we;1ther. su_bsystem for both en route and terminal area 
environments, which is capable of p~oviding a real ... time . 
display of either precipitation or turbulence, or both and 
which includes a multiple-intensity classification scheme .. 
Ttansmit this information to pilots either via the controller 
a~ a safety advisory or via an electronic data link. 
(Class IIMPriority Followup) "(A-77M63) 
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p9n~rable Langhorne M. Bond - 3 -

Eetablisb a standard seale o~ · th9nc::ler:a~orm 1nteJ\s1,ty l;»••ec::l . 
o~ the NWS' .six• level scale and promote ita wS,deepr:ead use 
as·a common'lang~age to describe .thunderstorm ptecipitatlon 
intensity. Additionally, indoc.trinate pilots and air traffic 
control personnel in the use of this system. (Class It-Priority 
Followup) (A-77-64) 

BAILEY, Acting Chairman, McAl)M!IS, HOGUE and HALEY, Members concurred in 
the above recommendations. ' 4 .... 

~y: Kay Bai"!-A~ 
Acting OQai~n · 

,-;. ,· 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 11, 1981 

WASHINGTON, D.C. 20591 

CIFFICE OF The Honorable James B. King 
Chairman, National Transportation 

Safety Board · 
THE AIJMINISTRATOR 

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

Dear Mr. Chairman: 

This is in further response to NTSB Safety Recommendation A-77-69 
issued November 7, 1977, and supplements our letter of July 19, 1978. 
This also responds to your letter of July 28, 1980, in which you 
requested an updated status report. 

A-77-69. 

Revise the Airman's Information ~~nual and issue or revise other 
official guidance materials to clarify pilots' and controllers' 
responsibilities in implementing an IFR departure from an airport 
which has a published IFR departure procedure. 

FAA Comment. 

In July of 1978, the Federal Aviation Administration (FAA) revised 
the Airman's Information ~~nual (AIM) to more clearly reflect pilot 
and controller responsibilities for instrument departure operations. 
The revisions to the AIM, coupled with other actions outlined in our 
letter of July 19, 1978, served to clarify the pilot and controller 
responsibilities addressed in NTSB Recommendation A-77-69. We did 
not adopt the draft revision to Handbook 7110.65B, Air Traffic 
Control, paragraph 350, referred to in our July 19, 1978, letter 
because the revision would have changed, rather than clarified, 
existing procedures and responsibilities. 

However, in a separate but related action, the FAA has drafted a 
joint proposal for complete and comprehensive revision of the AIM, 
paragraph 325, Instrument Departures. The proposed change will more 
fully describe the relationships between IFR Departure Procedures, 
Standard Instrument Departures, and the departure/climb-out · 
instructions assigned in an IFR clearance. It also further addresses 
pilot actions when departing uncontrolled airports, with regard to 
obstruction/terrain avoidance. A copy of the proposed AIM change, 
proposal AAT-330-80-2, was sent to NTSB and other aviation industry 
groups for comment (a copy of this document is enclosed). Based on 
comments received to date, we expect the revision to be adopted with 
only minor modifications. 
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Appropriate follow-on action will be taken to update the applicable 
air traffic control facility operations and management handbooks once 
our present revision effort with the AIM has been completed. We 
believe these measures satisfy the intent of Safety Recommendation 
A-77-69 and, accordingly, the FAA considers action completed on this 
recommendation. 

Enclosure 

'2.'22 

Sincerely, 

Charles E. Weithoner 
Acting Administrator 



Office of 
Chairman 

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

Dear Hr. Bond: 

National Transportation 
Safety Board 

Washington. DC. 20594 

July 28, 1980 

Please refer to your letter of July 19, 1978, responding to National 

Transportation Safety Board Safety Recommendation A-77-69 issued 

November 7, 1977. This recommendation stemmed from a Cessna 421 accident 

near Nogales, Arizona, on January 22, 1977. Your letter indicated that 

a proposed revision of Federal Aviation Administration Handbook 7110.65A, 

paragraph 350,was being redrafted. In order to evaluate the progress of 

this recommendation and update the public docket, we would appreciate an 

updated status report. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 
July 19, 1978 THE ADM:INISTRATOR 

Honorable James B. King 
Chairman, National Transportation 
800 Independence Avenue, S.l-1. 
Washington, D.C. 20594 

Dear Mr. Chairman: 

Safety Board 

This is in response to your May 30 letter concerning the Federal Aviation 
Administration's (FAA) action relating to NTSB Recommendation A-77-69. 

Recommendation A-77-69. Revise the Airman's Information Manual (AIM) and 
issue or revise other official guidance materials to clarify pilots' and 
controllers' responsibilities in implementing an instrument flight rules 
(IFR) departure from an airport which has a published IFR departure 
procedure. 

Comment. Actions taken by FAA after the accident involving N99MB at 
Nogales, Arizona, on January 22, 1977, are as follows: 

A G&~OT was sent to FAA field activities to reemphasize pro
cedures in FAA Handbook 7110.10D for processing pilot requests 
for route elements, fixes, etc., that are not computer adapted 
(action to preclude repeat of the initial contributing factor 
in the accident). See Enclosure 1. 

An article on controller actions in regard to inst·rument 
departure procedures was published in the March 1977 issue of 
the Air Traffic Service (ATS) Bulletin. See Enclosure 2. 

A paragraph titled "Instrument Departure" was published in the 
July 1978 AIM, Part 1, under "Pilot/Controller Responsibilities" 
on page 82. See Enclosure 3. 

A proposed revision of FAA Handbook 7110.65A, paragraph 350 is 
being drafted and will be sent to FAA Regions, aviation groups 
and others, including NTSB, for comment. The revision will be 
constructed to improve clarity and ease of understanding of 
departure clearance procedures. Final disposition of the 
proposal ''~ill be sent to NTSB and others who comment on the 
proposal. 
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I feel that these actions amply address the procedures indicated in the 
accident investigation. Pilot and controller adherence t:o existing pro
cedures and responsibilities remain the key to preventing accidents of 
the type that generated the NTSB recommendation. 

Sincerely, 

d~ftt _____ _ 
Deputy Administr~or 

Enclosures 



Office <Jf th1~ 
Ch<tirm:1r1 

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

Dear Mr. Bond: 

L\t~dio:naJ ·rrans'por·ratJi:)ll 
Satety Board 

V\',J·,i,d1·1!l :1 ()(' ··~\··~,· 

Nay 30, 1978 

We have reviewed your response, dated January 16, 1978, to our 
Safety_Recommendation A-77-69. 

In your response, you stated that, "Existing procedures and guidance 
contained in Handbook 7110.65A, paragraph 350, and AIM, Part 1, pages 1-
61, outline the pilots' and controllers' responsibilities pertinent tc1 
obstruction avoidance." The Safety Board carefully considered these 
existing procedures and the guidance in these documents before we madE~ 
our recommendation. We believe that the procedures do not satisfy the 
needs of aviation safety, and the circumstances of the accident involving 
N999MB, a Cessna 421A, at Nogales, Arizona, on January 22, 1977, rein-· 
forced this belief. 

Controllers who had provided ATC services to N999MB expressed thE~ir 
belief that, notwithstanding the departure clearance which indicated 
Nogales direct to Tucson, the pilot could have departed Nogales by us:tng 
the applicable published IFR departure procedure involving an initial 
climb on a northwesterly heading. The departure controller stated that 
he was concerned about the possibility .of the pilot's departing via 
Nogales direct to Tucson, buthe hoped the pilot "was coming out on 
another route." 

Directives contained in ATC Handbook 7110.65, dated January 1, 
1976, supported the controllers' contention that, at airports which have 
a published IFR departure procedure, the portion of a flight from takeoff 
to the first en route fix, although specified as "via direct," permits 
the pilot to (1) follow the published IFR departure procedure, or (2) 
take a different route of flight (including a straight-line course) tcr 
the en route fix, provided he can clear obstructions. These directives 
remain unchanged in ATC Handbook 7110.65A, dated January 1, 1978. 
Paragraph 350.e. (Note) states, "If a published IFR departure procedure 
is not included in an ATC clearance, compliance with such a procedure is 
the pilot's prerogative." 
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Honorable Langhorne H. Bond -2-

Apparently, if other traffic is not a factor, a variety of choict~s 
are available to the pilot without any requirement on his part to 
specify which choice he has in his flight plan, or to otherwise advise 
ATC which option be is taking. 

Under the provisions of 14 CFR 91.75, the pilot's course of actlvn 
evidently was correct when be proceeded on a straight-line course after 
being cleared direct from Nogales to Tucson. On the other hand, the 
provisions of ATC Handbook 7110.65A -- and to a lesser extent the 
procedural guidelines in the AIM -- tend to support the controllers in 
their belief that options were available to the pilot. 

The action of the pilot of N999MB while eompl.ying wfth h:is cJenrance. 
and the expressed belief of the controllers regarding the options 
available to the pilot, indicate that procedures and regulations are 
incompatibile with regard to controller and pilot responsibilities 
during departures from an airport with a published IFR departure routing 
(other than a SID). 

We believe it should be understood clearly by both p:Uots and 
controllers how an IFR departure is to be effected, espec:lally over 
mountainous terrain, as was the case in Nogales. Otherwi•:~e, it is 
difficult for the controller to be responsive to the need::~ of the 
confused or uninformed pilot. We note that the pilot abol:trd N999MB was 
apparently aware of the published IFR departure since he attempted to 
include it in hi.s JFR flight plan. The FSS spccia.H.st at Tucson. who 
received the flight plan was completely unaware of the published l 1!'}< 
departure procedure and the controllers at Davis Monthan J~CON were 
only vaguely familiar with it. 

We believe safety demands that this confoAion. be resolved. Moreover~ 

the Safety Board believes that reiterating currently availablE~ gu:ldance 
is not likely to resolve it. Therefore, we urge that you reconsider 
Safety Rec~endation A-77-69. 

Sincerely yours,. 
// . ,.. 

/'' . ...., f 
~ - ~~·~····J,. .. /,: f::..._ ---·--/· 
y-~l.1..-·,.._! I "'- {_ '-/ 

James B. King 
r~::-·r'.-- Chainnan 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

January 16, 1978 

Honorabl~ Kay Bailey 

WASHINGTON, D.C. 20591 

Acting Chairman, National Transportation Safety Board 
800 Ir.dependence Avenue, S\-J. 
Washington, D.C. 20594 

Dear Miss Bailey: 

This is in response to NTSB Recommendation A-77-69. 

OFFICE OF 
THE ADMINISTRATOR 

Recommendation A-77-69. Revise the Airman's Information Manual (AIM) 
and issue or revise other official guidance materials to clarify 
pilots' and controllers' responsibilities in implementing an instrument 
flight rules (IFR) departure' from an airport which has a published 'IFR 
departure procedure. 

Comment. Existing procedures and guidance contained in Handbook 7110.65A, 
paragraph 350, and AIM, Part 1, page 1~61, outline the pilots' and 
·:>,)ntrollers' responsibilities pertinent to obstruction avoidance. As 
an added measure, we will reiterate pilots' and controllers' responsibilities 
in a new paragraph titl,ed, "Instrument Departures," to be added to the 
AIM, Part 1, on page 1-80. 

Sincerely, 

22 .; 
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Honorable J. Lynn Helms 
Administrator Designate 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Helms: 

National Transportation Safety Board 
Washing•on. D.C 20594 

April 15, 9181 

Pl~ase refer to the Federal Aviation Administration (FAA) letter of 
February 19, 1981, further responding to National Transportation Safety Board 
Safety Recommendation A-78-42 issued July 5, 1978. This recommendation ster~ed 
from our investigation of a DC-7 accident at Yakutat, Alaska, on September 12, 
1977, and from our investigations of many other accidents involving aircraft 
operated under the provisions of 14 CFR 91 Subpart D (Large and Turbine~Powered 
Mul tiengine Airplanes). \ve recommended that the FAA: 

"Revise 14 CFR 91 Subpart D to assure that an 
adequate level of safety is provided wherever 
these rules are applicable.'' 

The Safety Board has examined the October 9, 1980, issue of the Federal 
Register, in which is published the final rule, Certification and Operation 
Rules for Certain Large Airplanes. We appreciate the immense effort that has 
gone into the revisions and amendments of the relevant regulations including 
14 CFR 91 Subpart D. 

We thank the FAA for the many actions taken toward fulfilling the intent 
of Safety Recommendation A-78-42 which we now classify in a "Closed--Acceptable 
Action" status. 

/ 
( 

Sincerely yours, 
I / ---

·- '· r :/( 

J~~ 
Chair~an I 

) 
. ..• ..-/ 
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DEPARTMENT OF TRANSPORTATION 
.c:-FDERf\L AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

February 19, 1981 

The Honorable James B; King 
Chairman, National Transportation 

Safety Board 
800 Independence Avenue, SH. 
Washington, DC 20594 

Dear Mr. Chairman: 

This is in further response to Safety Recommendation A-78-42. This 
recommendation was issued as a result of a Douglas DC-7BF crash on 
September 12, 1977, immediately after takeoff from Yakutat Airport, 
Yakutat, Alaska. All four crewmembers were killed and the aircraft 
was destroyed. The aircraft had been operated under the provisions of 
14 CFR 91, Subpart D (Large and Turbine-Powered Multiengine Airplanes). 
The National Transportation Safety Board's investigation of this accident 
revealed that the aircraft was improperly loaded; the proper lease 
agreements had not been arranged; the aircraft was not maintained in 
accordance with 14 CFR 91.217(a); there was no evidence the copilot met 
the provisions of 14 CFR 91.213 or 14 CFR 61.55; and that no qualified 
flight engineer was on board. 

A-78-42. 

Revise 14 CFR 91 Subpart D to assure that an adequate level of safety is 
provided wherever these rules are applicable. 

FAA Comment. 

The Federal Aviation Administration (FAA) stated in previous letters 
dated September 11 and October 4, 1978, that the intent of this 
recommendation would be satisfied with the completion of certain ongoing 
efforts. Specifically, we referred to the Airworthiness and Operational 
Review Programs, the 14 CFR Part 91 regul~tory project, and the agency's 
surveillance program as stated in FAA Order 1800.12D, Flight Standards 
Program Guidelines. 
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These efforts are no"' completed, and enclosed for your rt:v~.ew is t;1e 
October 9, 1980, issue of the Federal Register, in which is P'Jhlisht:·d tl•·~· 
final rule, Certification and Operation Rules for Certain Large Air ;)lane:;. 
The a~endment to 14 CFR Part 91 completes the regulatory action outlined 
in our letters of September 11 and October 4, 1978. Accordingly, the FAA 
considers action completed on Safety Recommendation A-78-42. 

Sincerely, 

Acting Administrator 

Enclosure 



-DEPARTMENT OF TRANSPORTATION 
Ft:DERA~ AVIATION ADMINISTRATION 

October 4, 1978 

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 will supplement our September 11 response to NTSB Safety 
Recommendation A-78-42. Since that time we have had an opportunity 
to do a more detailed evaluation of the 65 accident reports used by 
the Board to support the statement in the reco~endation that 
maintenance was a cause or factor in 46 percent of the 65 accidents. 

Our i~depth analysis of the accident reports reveals that 14 or 21.5 
percent of the 65 accidents could be attributed to improper maintenance. 
Tt1is· review disclosed that 17 of the accidents were in the followipg 
categories: 

l. Six of the accidents cited involved air carriers operating under 
the rules of FAR 121 • 

... ' . .. .. 

2. Three of the accidents cited were FAA airplanes which are maintained 
under the rules of FAR 121. 

3. Two accidents involved small airplanes which are not required to be 
ma·intained in compliance with 14 CFR 91, Subpart D. 

4. One accident involved a military type airplane operated by the CIA 
which was not required to be in compliance with ~he FAR, however, the 
airplane did display an "N" number. 

5. Five accidents occurred in foreign countries and are being ·investigat,ed 
by the foreign authorities. The in-formation presently avail'able does not, 
conclusively, indicate that maintenance \'tas a cause or factor. 

Our review further indicates that maintenance was a related or causal 
factor in 14 of the remaining 48 accidents and, of the 98 fatalities 
cited with the safety recommendation, \·le find 3 that occurred in a 
maintenance-associated accident. 



... 

2 

As stated in our letter of September ll, \·le believe that the intent of 
the reco~m~endation \·lill be satisfied \'lith the completion of the 
Airworthiness and Operational Review Programs, the 14 CFR Part 91 
regulatory project, and the agency's surveillance program as stated ·in 
FAA Order 1800.120, Flight Standards Program Guidelines. 

Sincerely, 

~__,~~I~ 
Lan rne Bond 
Administrator 
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·'{ DEPARTMENT OF TRANSPORTATION 

FEDERAL AVIATION ADMINISTRATION 

, ;--r:: I I rn,·/··. 
, .. . I· ~-} 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

Honorable James B. King 
Chairman, Nationa 1 Transportation Safety Board 
800 Independence Avenue, S. W. 
Washington, D. C. 20594 

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendation A-78-42. 

A-78-42. Revise 14 CFR 91 Subpart 0 to assure that an adequate level 
of safety is provided wherever_ these rules are applicable. 

Comment. The FAA, Flight Standards ~ervice, has recently conducted 
two extensive reviews of certain of the Federal Aviation Regulations 
(FAR}, both of which included 14 CFR 91. The Airworthiness and 
Operations Review Programs generated many proposals that have been 
adopted as amendments to the FAR and other proposals still being 
considered in the rulemaking process. In addition to these programs, 
the FAA has recently' initiated a comprehensive regulatory project to 
review 14 CFR ~1, including its Subpart D . 

. 
Our review of the 65 accidents cited by the Board as occurring between 
1972 and 1976 indicates a 25 percent maintenance involvement could be 
identified as a cause or factor rather than the 46 percent cause factor 
given in the information supplied with the recommendation. We do not 
find that the supporting data identifies specific deficiencies in 
14 CFR 91, Subpart 0, but that it appears to relate to accidents 
caused by noncompliance with the current rule. 

We are aware of the increasing numbers of surplus airline and military 
aircraft being operated under 14 CFR 91". At this time, our information 
is that these ai,rcraft represent approximately 5 percent of the total 
number of large aircraft being operated und~r Subpart D of Part 91. 
We have placed a high priority on the surveillance of operators using 
these aircraft and have so ·indicated in FAA Order 1800.120, Flight 
Standards Program Guidelines (copy enclosed). 

.... 
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We believe that the intent of Safety Recommendation A-73-42 w111 be 
satisfied with the completion of the current Part 91 regulDtory projo::t. 
the A h·worth1 ness and Operations Rev tow Programs, and the survetllanca 
directed at certa1n operations conducted under 14 CFR 91, Subpart o. 
Sincerely, 

rs:g,~dl Quentin S. Taylor 
Deputy Administrator 

Encloaure 

cc.: AI -l/P-20/S-80/AOA-l/ASF-l/APA-l/AFS4-;L.50/80G/900 · 
AFS-50:RTBoggs:gg:x63120:8/29/78 
MC: AOA#682, AFS#l980 
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Honorabl.e ;l:Af!ghorne M. Bond .. 
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. ·. ~-:,Subperl D $-eM are <llc!~ .fUrP:l.Uii ~ ·Oarrf.er or JliU1ta17 
~ror&t1;~ ''l'hq are b()\Jibt as cheap:q .ae PQSeible to J~Ue·· ~:p;ot:\t for 
.the' own•~s ~ .. I'f; is not un~l to tind ifladequate maintezGce ~' · 
·c""'s·:Wf11ol): are' m:f:o1mt~1J7 .qualified, and. QOJ:ltuairle or·ill41Pl lea~ . 
~aments. · Frequently 1 FAA surveUlance ot Subpart D operators is 
ditficul t because· or the instant creation ot companiea and the intercha!Jge 
or pilots~ ! . 

I 

We belteve that the, preblems [assocdated with Subpart D operators 
will grow JUJ the n\JDiQer of 81.1rp1U~ air carrier ~rcl"att pews, . .AirlJ.nel 
are ·Phastni out olde~ B-707' s, ~8· ., :pc-;9-10' ., . B-727-10018 ·e:Dd 
tur~proPeJ;l.er aircratt. As thea~ JIIOre cc.pi.X·•l~Dd ... ~ioa:ted ~t 
replace the older. DC-3 's -4' s .... 6• ~ and 71 s., the ~d tor aore· nliable 
mai,ntenance programs~ pilot q'Wllifioations and tra.iJliDc, and IIU'l"ft:fl lance 
will increase co:rreapondingq. For this reason, we. believe it 1s neceesar.y 
for the. FAA to review and update all ass-eta ot 14 C!'ll. 91 ·Subpa.rt' D. 

'· ' . ~- : . ' . . 

·eonseque:otly, .we belieft tbtt req~• 'ot Subpart .D mut be 
revised to ass'U1"e that thq. prc>nde:. aC!equate l,v~ .ot eattev to ·the. 
crews which· opera~e· the aircraft a:o4 .. to the pneral J"l:l>li~ .at Uld. UOUDd 
the eirports from which Subpart. J;l a~ Operate. ' The nrn• and 
revision should include maint~Qe ··~ ~~ lea~· ' 
stipulatibnS, fiightcrew q~ticati=S, tllght and dut7 tiae l:fldtaticm8, 
operational cont.rol, and .~liht and~· prOcedurea. 

Accordingly, the Natio:oal Traneponation Satety BOuc1 ~ 
that; the Feder~ Av1at101l Admfnistrat:ton: · · 

. Revise l4 CFR. 91 Subpart D to UIUX'e tbat . all . 
ac!equate level ot satety 1i :pz"OYicled wherever ... 
these rules are applicable. {Class III, Loui~ .·. · 
TerJJl Ac:ticm) (.4~78-42) · •· , ... 

' . '.·,. ,:· 

lCING1 Chairman, JlcADOO, HOGU!, and DRiv.at, IIBiiber~, ckrnc~·'~{ 
the above ~COJIIDlend&;tion. 

" . 

.. 
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DEftAftTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 18, 1981 

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 NTSB Safety Recommendation A-78-48 issued 
July 24, 1~78, and supplements our letter of September 11, 1978. This 
also responds to your letter of October 21, 1980, in which you requested 
a progress report. This recommendation concerned the hazard of 
induction icing in aircraft using engines with injection-type 
carburetors. 

A-78-48. 

Require manufacturers of aircraft equipped with the subject carburetors 
to publish and provide to all owners the necessary information about · 
this hazard and how to cope with it in flight. 

FAA Comment. 

The Federal Aviation Administration's (FAA) regions, with type 
certification responsibility for airplanes equipped with the Stromberg 
PS series carburetors, reviewed the manufacturers' operating 
instructions for induction icing. The following action has been taken 
by the manufacturers: 

• Beech Aircraft issued Letter No. 29012-11 applicable to 
Models SO, BSO, CSO, and DSO; 

• Cessna issued Pilots Checklist procedures for Models 310, 310A, 
and 3108; and 

• Rockwell Commander issued a revision to the Owners Flight Manual 
for the Model 560E airplane. 
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Copies of these documents are enclosed for your information. We believe 
these actions correct the deficiencies that were of concern to the NTSB 
in Safety Recommendation A-78-48. Accordingly, the FAA cons:lders action 
completed on this recommendation. 

Sincerely, 

~~ 
Charles E. Weithoner 
Acting Administrator 

Enclosure 
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Office of the 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Reference is made to National Transportation Safety Boax·d Safl:~::, 

Recommendation A-78-48 issued July 24, 1978. This recommendation 
concerned the hazard of induction icing in aircraft using engines wit"l1 
injection-type carburetors. We recommended that the Federal AvJat:::.o, 
Administration (FAA) require manufacturers of aircraft equipped with 
these carburetor:~ tc publish and provide to all uwne-rs the nece.3sary 
information about the hazard and how to cope with it in flight. 

By letter dated September 11, 1978, we were informed that the !"l-..A 
was requesting its regions with type certification responsibility fC>::: 
airplanes equipped with the Stromberg PS Series carburetor to review th!:! 
manufacturers' operating instructions for induction icing and to take 
necessary corrective action. The FAA expected to complete th~.s pro:i ,::·~:t 
by late February 1979. 

In our response of October 25, 1978, we stated that Safel:y r.<.ecom· 
mendation A-78-48 wa.s being maintained in an "Open--Acceptable Action" 
status pending the FAA's review of the manufacturers' operating inst.:rtl"·~ 

tions. In order to evaluate the present status of this reconnnendaticn 
and update the public docket, we request a further progress report 

Ocr ll 
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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 

This is to acknowledge receipt of the Federal Aviation Administra-

tion's (FAA) letter of September 11, 1978, received in response to National 

Transrortation Safety Board Safety Rrcommendations A-78-47 and 48. These 

two recommendations pertain to the hazards of induction icing for aircraft 

using engines with injection-type carburetors. With regard to A-78-47, 

the Safety Board is pleased to note that copies of the recommendations have 

been forwarded to FAA's accident prevention coordinators for use in meetings 

with pilots. The status of this recommendation has been classified as 

"Closed- Acceptable Alternate Action." Recommendation A-78-48 has been 

placed in an 110pen - Acceptable Action " status pending the FAA's reviP.\v 

of the manufacturer's operating instructions. 

Sincerely yours, 

24 7 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

September 11, 1978 

Honorable James B. King 

WASHINGTON, D.C. 20591 

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

"!Hf ADMINISTRA1 ,:.l 

Dear Hr. Chairman: 

This is in response to fHSB Safety Recommendations A-78-47 and 48. 

A-78-47. Direct accident prevention specialists, flight instructors, 
and flight examiners, as part of their training or biennial review 
programs, to inform all o~mers and pilots of aircraft which use 
injection-type, pressure carburetors of the aircrafts' susceptibility 
to impact ice in the induction system. 

Co~roent. In keeping with the established policy in nur Accident 
Prevention Program and flight instructor courses, we will continue to 
stress to pilots the need to know the contents of aircraft 0\'lners • 
manuals and pilot operating handbooks. In addition, we have forwarded 
copies of this recommendation to our accident prevention coordinators 
and requested that the information be used in meetings with pilots. 

A-78-48. Require manufacturers of aircraft equipped with the subject 
carburetors to publish and provide to all owners the necessary 
i nforma ti on about this hazard and how to cope \'li.th it in flight . . 
Comment. This information is required by FAR 23.158l(c) and 23.1585(a). 
The General Aviation Manufacturers Association (GA~1A) Specification for 
Pilots Operating Handbook, Section 7, Paragraph 7.25(g),also contains a 
requirement for the information· concerni_ng air induction system ice 
protection. Future pilot handbooks will be pr2pa1~ed by the airplane 
manufacturers in compliance with the specifications in this handbook. 
A copy of the pertinent part of the GAMA Handb~ok is enclosed. 

We are requesting our regions with type certification responsibility 
for airplanes equipped with the Stromberg PS Series carburetors to 
review the manufacturers• operating instructions for induction icing 
and take any necessary corrective action. We expect to complete Uris 
project by the end of February 1979. 

Sincerely, 
249 

_/~, ~ t(u;~~s.~~ 
Deputy Administrator / 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C.· 

••••••••••••••••••••••••••••••P•••••••••• 

Forwarded to: 

Bonor~:~:>-le .... Le,nghorne M. Bond 
Ad;dnist:t.&:.~9.:r.." • . . . . .. . . . 
F&deral.Aviation Administration 
Wa·liJhington, :D. C. 20591 . 

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

ISSUED: July 24,1978 

J 't' . . ~ • ~ I. ~, 

· .. : SAFETY : RECOMMENDAT I ON{S) 

A-78-47 and ~48 

. ' ' . ' ' 

0n N~\>er 17, 1977, N3837C, en Aeh> ~der 56QE,.ori•cl·c>n· • 
f~·atte~ the pUo:t Ud.tj.ated an ~enO,: c!etqen~ ~ ~.-,·· .. ·. 
Peflns11~. · ~~·• ·pilot, ·1¢1o was in.JUI"ed. ser:ioualY ;1li the .crash; d:J.e6 , 
shortly after ··lle was relee.s.eq from· a .hospit~. · ·· · , . · 

· '1'he Ptlot l'eporte4 that while~ ~t 9~~ f_.'btt-~ cloud' 
layers 'he rio:~iced .. drop in ~fold pressw.'e l:n4 Uperienoe4 ~· 
roug:tmeas accQJilpall;ted by a loss ot. po;rer 1ri both eng~el. AlthOUgh he 
applied. altei!nate air to botb engines, he wa;s not able tQ regain normal · 
engine, o~tion. · · 

Inv•atiaatio~ revealed tll&t both engi!)es ,Jere ..• ble ~ot D~OpiDC . 
full: power and that tllere was suf'ticient unoQntam:Snete4 tue1 in the fuel : 
tanks ·tQ· p(nrer the engines. · 

On No .. er 26, 19'7,,· 1n a s:tidl~. ~ct4-';~,· N699;:·~ aD ':laz.o '~ 
;6oE, crashed about a Jl'lile from the •Quad City· Airpo~, .l.b~, Illinois. 
The pilot was killed.~· the crash. · · · 

. ' .. 

The National ~e.nspor.tat:ton Safety Bovd ~ 8 inveatl.Pticm. of the 
ace. ident ~s.cl .. osed. that th~ J.>Uot.· had 'Hen.·.~.. .· ... · . at ll.··.· ,CXX) f«et.. on an . · 
instl'Ull)ent night rules ( IfR) flight plan ~ be reported tp .u- traffic 
cont:rol '\;hat he could no lcmger obtain SJltf:J.eient power. ·.trc:D J)ia qillea · 
to ma1nta1-Jl bis .assigned al t.i tude.. The airplane 'lfaB . beinl vectored to 
the Quad 01 ty Airport wben 1 t crashed in a residential: area. Peraona 

.who e.rrJ.ved tirst at tbe crasll site noted that tbe l'8Jll ~ tubea and 
· · wixillg cbalnbers. of . both carbureto~s were packed w.1 th ice. . 

' • " I ' ' 
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Honorable Le.nghorne :M. Bond 2 

The Aero .OODIIIIIXlder ~ .uses Stromberg ·pe. Seriei, lb!el 5BD earl;:l~tore. 
This 1• an inJ ection ... tne, . s1J:lile .. barz"e1, lQW•presaure oal"b1treto2:'. . . Fuel 

. is .inttoduced downstream .. trom the throttle valve and b8JODd tb.e venturi 
chambw. This· design feature virtually eliminates fuel vapor ice and 
reduces the . bazard . of throttle ·ice . in tl'le induction system. 

:. 
I ,, ' 

. . A , third 'tn>e of . induct:!.~ ice-:-impa~t .ice--does pc)se. a problem for 
aircraft which U$e injection-tJpe pressure carburetors. When·~ . . 
aircraft are flo1m for extend-a periods.· in- W.•ther ·conditione .cciD4Ucive 
to the formation of ice .on leadillg edles or the ~~raft stncture, 
impact ice mq form in the carbure~r ·a:f.i' inlet ducts,. 1;Jle o&rbUl'e'tor 
screen~ the c~buretor elbow, the. beat ,Valve, and the ~buretor min.ermg · 
elements. · · · · 

~cause of the' generaJ.l.y favorable design and P.rtorm.nce ell&raeteristics 
of the injection-t)'Pe pressure carburetor, pilots of airplanes such as 
the Aero Coalpender . ~ mq not reCQgQ:f.fltt t.bat .. i:inpa~t i4e poeu a pettentt.l 
bazard for their aircraft. ~reover, undue delq in aw1tchiJJ& to tbe 
alternate air_· qstem in some .icing oon41tioua ~-_.reaul.t. in 1m ice 
accumulation.wbiali immobUiees the heat V.l:ves. · 01:1<\e this bas:happaed, 
the pifot JDiq be P<?"rless to· OOUil.:ter further ice buildup, an4 :be 1117 
subsequentl,J lose aJJ. · ;power. ._ . . . · . . . 

1.: . . ' ·' . ' .... : .. ;. :· 

·. .. . '!be ~ QPefttions -~ tor _tb.· A.ero Cc'M\ander ~~ Jim the 
pUot po_~~ as to when the··a1ternat• ail' ·qetem sboul4 be \'4884. 
The pilot DtWtt rely· ·c)Jl other sources ·to· obtain this int=-ttcm.- OQe 
sueh spurce .~ Advisory Ciroula'r 60-9, InduotiOD Iciilg - PUot Precautiaa 

·and Prb~s,. dated Feb~·28, 1973. The NJPA A;tr Sat•tJ' J'ouDdatio.a 
Flight: Iilstftotors ·Safety. Beport :ts another inf'c:mDat:tV. pu.bUoat1cm. We · 
believe' . .,..Vel', that additiQnal measures should be Ullder'tabn to 
dis~:t;e'this ~ormation .more wide:q ~the users. 

. . 

AcC01'diz3a~, the. Rational ~tion s.f'ety BOuc1 nOCI"WMSa 
that the F~ AViation Mnrln'Jstration: .· . , 

· Direct aqcident preventiOn speo:taliste; tlight 
~tors, and f'l11ht exudners, as part ot 
their trertn'Jpg or bi81mi~ _review p;~, to 
in:f'orm aU o1rners ami pilots ot &11'02:'&tt wh1ol1 U.e . 
iDJection-tJPe, presiiUl'e carbureton ot tbe ah-c:ratt•' 
susoet>tibil:t ty to impact ice :1:n the induotio.a 
qstem. (Class II -- Priority .Action) (.A-76-4') 
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.llfq\d.te .. mauutao~urera ot uroratt· ~uipPed w:tth''~ 
·e1lbJeot, oer'blt.t"et~a to publish 8.nd ptOVide 'to all 
ow;n.ere $he necee$817 intorJDaticm · about tbis hasaH . 
·ami boW to cope With 1 t in fi1ght. (Class II -• · 

,, Pri01'1t7 Aot:ton) I (A-78-48)1 · 
· ..... · . . . . .·. . . .. I . 

. nNo,·.·~rman, ·llcADAUS, BOGUE, and .DRIV!R, llem'bera, aoncu=ed 
1n the ·above ,-.oaumendations. · · 

•·,' J .• 
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Mr. Charles E. Weithoner 
Acting Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Weithoner: 

National Transportation Safety Board 
Wash1rgtrw D.C 205-:J4 

April 15, J 981 

This is to acknowledge the Federal Aviation Administration (FAA) 
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 investi
gation of an incident on March 9, 1979, involving a Learjet Model 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. 

We are appreciative of the many 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. 

\~e thank the FAA for actions taken and underway. 

Sincerely yours, 

255 

James B. King 
Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 11, 1981 

The Honorable James B. King 
Chairman, NatiQnal Transportation 

Safety ioard · 
800 Independence Avenue, SW. 
Washington, D. c. 20594 

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICio OF 
THE ADMINISTRATOR 

This is in further response to NTSB Safety Recommendations A-79-21, 
A-79-22 and A-79-24 isswed April 18, 1979, and supplements our letters 
of July 16, 197,, and September 29, 1980. 

These safety recommendations are three of four recommendations relating 
to the Learjet Node! 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 Recommendation 
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 
retrim1ned the horizontal stabilizer, causing the nose-up condition. 
Further investigation of the clutch assembly determined 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 
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powder in the pitch servo clutch of aircraft 25-0lO.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 the suspected powder was analyzed as having only .07 to 
.06 percent Nolybdenum and less than .12 percent Molybdenum Disulfide. 

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! autopilot 
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 pitclt 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 ser~o 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 
Flight Nanual (AFM) change pertaining to emergency procedures for pitch 
axis malfunction shall be inserted in the appropriate section of the 
existing AFM. This supplemental emergency procedure in the AFM is the 
result of FAA flight test. 

A-79-22. 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. 
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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 AFM airspeed limitation for an inoperative autopilot 
until the modification required by the AD is accomplish~d. This 
restriction will be in effect until April 1, 1981, or uritil the 
autopilot modification requirements are performed. 

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. 

FAA Comment. In our letter dated July 16, 1979, we identified the 
aircraft models using the same servo drive unit clutches. We belie!ve 
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 this 
investigation may dictate the need for additional airworthiness 
directives or other appropriate action. We will inform the Board of 
significant findings as we continue our investigation. 

Sincerely, 

~~ 
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Charles E. Weithoner 
Acting Administrator 
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Office of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 
Washington, 0 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 Model 24B while it was en route between Greensboro, North 
Carolina, and Nashville, Tennessee. The recommendations pertain to th«~ 
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 expressed 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, 
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DEPARTMENT OF TRANSPORTATION 
FE~ERAL .AVIATION ADMINISTRAT~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 ADMINISTfi!ATOR 

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 th~. malfunction ·of a magnetic clutch assembly used in the 
autopilot pit~h axis servos of aircraft manufactured hy Gates Learjet 
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 pr~paration 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 magnetic 
clutches. AMK 79-4 called for compliance within the next 75 flight 
hours. This kit does not remove the 600-hour overhaul compliance of the 
pitch servo. A copy Sf 79-4 is enclosed • 

On January 8,. 1980, Gates Learjet advised our Central Region that there 
were sufficient numbers of the DC torquer/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 NTSB 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 ma&netic 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 frc1m the 
servo motor by turning off the autopilot and stall warning systems. The 
Airplane Fli&ht :Hanual provides emergency procedures for operaticm 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 descrrbed 
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 te~porary revisions are being 
incorporated into permanent revisions as the; are made to the various 
flight manuals. 

I We believe these actions have fulfilled the J.ntent of Safety 
Recommendations A-79-21 and 22. 

, 

~;?s-
ne Bond 

4 Enclosures 
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Yf1ce ot 
Cha1'man 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Wash1ngton. DC 20594 

December 5, 1979 

Thank you for your letter of November 13, 1979, in which you advised 
the National Transportation Safety Board of further action taken by the 
Federal Aviation Administration (FAA) to meet the intent of safety 
recommendation A-79-23. This recommendation was one of four recommenda
tions that stemmed from the Safety Board's investigation of an incident 
involving a Learjet Model 24B, while en route between Greensboro, North 
Carolina and Nashville, Tennessee, on March 9, 1979. 

The Safety Board is pleased to note that the FAA has issued Change 
17 to Order 8440.5A containing General Aviation Operations Bulletin No. 
79-2, "Servo Drive Unit- Installed on Learjet Aircraft," and Change 33 
to Order 8430.1A which transmits new Part 135 Operations Bulletin No. 
79-3, "Halfunction of Servo Drive Unit Installed on Learjet Aircraft." 
Therefore, we have classified A-79-23 as "CLOSED--ACCEPTABLE ACTION." 

Sincerely yours, 

/ 
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DEPARTMENT OF TRANSPORTATI0\1 
FEDERAL AVIATION ADMINISTRATION 

::o:-~o::-c.'Jle Jc_:nes B. ~i.'1g 

Chai::-~r:. ~~c.tio:-.a::.. Irar:.s?o::-tation 
sa:e::y Eoc.rc 

130: ::::r::.e?E::lcenc-= ,;.,·er:ue, S. ·,.;. 
~ash~r:~t~r:, D. C. 20554 

Dec.r ~~-=-. C:-tc. i!'Tilc.n: 

WASHINGTON, D.C. 20591 

Tn:::.s is :c furt~e::- acv~se you of Feceral Aviation Administration 
t'f.:._!_ • c.c:i::>r: 'l.:ith respect ::o 1'"TSB Sc.:':ety Recommendation A-79-23 
~ .. -h:.c:~ :-e~c:rr:ended t~ct the F .. -\F ... : 

":sst:e imnedia:ely c.n O?erations Alert Bulletin to 
F.~ i.1spec:o::-s a:1c no::ify operators of Learjet aircraft 
e:;uip:;>ed w:.t:1 :his ty?e of servo drive unit to advise 
tje pilots o: :hese a:.rcraft of the possible control 
d:::.f:iculties ~~ict caj be encountered as a result of 
c:..u:ch mal:tnc:ior..." 

OFFICE OF 
THE ADMINISTRATOR 

Chc.nse 17 :c Orce::- 344C.5A containing General Aviation Operations 
3u.:.l:3t:::.n !\o. 79-2, "Servo Drive Unit - Installed on Lear jet Aircraft," 
~as ~ssue~ en June 28, 1979. We have also issued Change 33 to 
Orce::- 343C.~-\ whicr. t-rc..::ls:n:..ts ne'N ?Grt 135 Operations Bulletin 
~;o. 79-3, ··~~lf'..mctio::. J£ Servo Jrive Unit Installed on Learjet 
_.!._irc::-a:t,'' catec Se?ter . .'Jer 10, 1979. We have enclosed a copy of 
each c: :hese cha:1ge:s £;:•:: ::o'..!r i:1for.:~ation. 

~o.·e 'J2l:::.e·:e these c.c:iJr.s :nee: :he intent of the recommendation. 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

July 16, 1979 

WASHINGTON, D.C. 20591 

OFFICE OF 
Honorable James B. King THE ADMINISTRATOR 

Chairman, National Transportation Safety Board 
800 Independence Avenue, S. w. 
Washington, D. c. 20594 

Dear Mr. Chairman: 

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. 

Comment. The clutch malfunction in JET Electronic part Number 2380066 
was 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 of 
unlubricated powder in the clutches. 

Gates Learjet is testing an improved magnetic clutch which they plan to 
· certify as a replacement clutch and is preparing the necessary 
information for a retrofit program. 

The Federal Aviation Administration (FAA) is considering airworthiness 
directive action for the retrofit program. We will further advise the 
NTSB of this action in 30 days. 

A-79-22. 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. 

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 
warning failures. 
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A-79-23. Issue immediately an Operations Alert Bulletin to FAA 
inspectors and notify operators of Lear jet aircraft equipped wlt h tl·if 
type of servo drive unit to advise the pilots of these aircraft of thf' 
possible control difficulties which can be encountered as a result. ni:" 
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 238C066, 
is used on all Learjet Model 23 airplanes, S/N 23-003 through 23-009; 
Model 24 airplanes, S/N 24-100 through 24-229 except 24-218; and Model 25 
airplanes, S/N 25-002 through 25-067 except 25-061. The service 
information being prepared by Gates Learjet Corporation will be 
applicable to all of the above affected 'models. Similarly, any 
operations alert bulletin that might 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 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

--------------~--------------------------~orwarded to: 

Honorable Langhorne M. Bond,· 
Admini:~trator . · . · 
Pede!al.Aviation Administrajtion 

·Wash1:qgton, _D.C. 20591 · I . . I . 

-------~----------~-------~---------~----. 

I SSUEO: April 181 1979 

SAFETY RECOMMENDAT_ION(S) 

A-79-21 thXOQih -24 

The National Transportation Safety BOilrd has recently 
investigated an incident. which callsed concern about the 
continued safe operation of certain Learjet.aircraft. 

· . The p~lot of a Leatjet Model. 24B, N14BC, reported. 
lon&it.U4iital control problems on March 9, 1979, while en 
route· £td.1il ·Greensboro, )lorth Carolina, to. Nashville, Tennessee. 
Whil:e ~ruis1ing ·at altitude, the aircraft abruptly pitched 
nos~own •. :. The pi1ot regained control and deactivated the 
a:irc:<ra·~t' s stall: warning system and automatic flight control 
s)tst'eiJr. Mter. the• aircraft was configured fo~ lancling, 

· dur~~g.,~a_.:,~~strument approach to Nashville, it becam~e longi
. tud~~all,f:·,unstable. The pilot, who was unable to control 

.. 't,e,fll~ .. :·~~~~ oscillation, aborted the approach. As airspeed 
· ~•s ,f~c~.~~~d • the aircraft became. controllable. · The pilot 
·d~cXared ·.an. emergency and returned· to Greensboro where . 
be:t~e.r '""a:the.J" existed. · Similar problems were encountered 
wh~]J~ ,att&lp.ting to land. ~t Greensboro.~ Three approaches 
we,re. aborted before the a1rcraft was landed. The fourth 
app~Q.acli'·.w8.s conducted without flaps, at a higher .. than-

. nQrif~l -~X:$peed, and with stabiliz.er trim for pi~ch control. 

, ~ Postflight examination of the aircraft disclosed a 
resi;st~nce' to motion of the longitudinal control system 
whi~h was traced to the pitch axis servo drive unit. The 
unit·was replaced and the aircraft was test flown without 
the 'control problems. 
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The National Transportation Safety Board took custody · 
of the .malfunctioning servo drive unit, arid 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 ~f electromagnetic frictiOJ1 drive 
clutches. These clutches r~tate 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 
~oagulates into a solid mas~ on;J.y when a~a11eti~ field is 
1nt~oduced electr-ically by ~npl.tts from the autopilot or 
stall warning stickpusher system. The clutch, which is 
energiz~d, will transmit torque to the elevator control 
system i1l the appropriate d~rec:tion •. · The powder normally 
.de coagulates and the clutch·: rotates freely when electrical 
po~er 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 elevator trailingedge Q.own direction 
was~ solid, although there was no electrical input. With the 
~ir.craft's autopilot or stall warning system activated, this 
condition would produce a ;nosedown pitching moment which 
could require- as much as 80 pounds for.ce on· the control . 
wheer to.-·counter ~ With power removed from the. servo motor, 
the j:aiuned clutch would still affect the· breakout force and 
force .ar~dieJ1t of· the· longitudinal control system. · 

The othe:r clutch of the'servo was examined and it was 
free to ·r·otate. 

G$t,e's Learj et personnel theorized that ·the powder 
coasul.ated and caused the clutch to jam because of moisture 
contamination. Reportedly, various.degrees of moisture 
'coJ1,tamination and clutch engagement have been found on other 
servos th•t have beeJ1. overhauled at Gates Learjet· in the 
past. 

The ferrous material of both clutche.s of the servo was 
later e:~tainined 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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OfficE: oi th1- Cha ·r,.,· 

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

Dear Mr. Helms: 

National Transportation Safety Bo1.~/ 1 

This is to acknowledge Federal Aviation Administration (FAA) letter dated 
March 11, 1981, further responding to National Transportation Safety Board 
Safety Recommendation A-80-31 issued April 23, 1980. We asked the FAA to 
expedite approval of the improved tail rotor blade, Part No. 47-642-117, for 
installation on all Bell 47 model helicopters equipped with Franklin engines. 

We have reviewed the basis of our recommendation and since there has been 
an absence of blade failures on Model 47 helicopters equipped with Franklin 
engines, we agree that no further action should be taken on this recommendation 
unless accident history should indicate otherwise. 

We appreciate the FAA's reexamination of this recommendation which we 
now classify "Closed--Reconsidered." 

27 5 

Sincer;ely yours, 
-) l 

·t' Ja~~~ 
Chairman 

; ___ ,/ 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 11, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF 
The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is in further response to NTSB Safety Recommendations A-80-30 and 
A-80-31 issued on April 23, 1980, and supplements our letter of 
June 20, 1980. This also responds to your letter of August 27, 1980. 
In this letter, we were informed that, the status of Safety 
Recommendation A-80-30 was classified as "Closed--Acceptable Action." 

A-80-31. 

Expedite the approval of the improved tail rotor blades for 
installation on all Bell 47 model helicopters equipped with Franklin 
engines and expedite action to require the installation of the improved 
blades on those aircraft. 

FAA Comment. 

In our June 20, 1980, letter, the Federal Aviation Administration (FAA) 
rejected Safety Recommendation A-80-31 because of the absence of 
reports of tail rotor blade fatigue failures on Bell 47 helicopters 
powered with the Franklin engine. We attribute this to the 
helicopter's lower gross weight and the use of less power when the 
Franklin engine is installed. 

On August 27, 1980, the NTSB informed us that this recommendation is 
being maintained in an "Open--Unacceptable Action" status, and 
requested that FAA reconsider this recommendation. The Board based 
this request on the contention that these failures have been typical of 
a high-cycle, low-str~ss fatigue mode and, therefore, the type of 
engine powering the helicopter is not pertinent. The Board concluded 
that the P/N 47-642-102 rotor blade is structurally inadequate and 
prone to fatigue cracking and that it should be removed from service. 
We have now reevaluated our findings and completed our review of 
comments contained in your letter of August 27, 1980. 
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Enclosed for your information is a copy of a letter dated July 2, 1931J, 
to Bell Helicopter Textron concerning procedures for approYal of the 
improved tail rotor for the Models 47D1, 47D, 47B, 47B3, 47E, 47H-l. 
47J, and 47K helicopters. The Models 47J and 47K are equiiPped with 
Lycoming engines and are affected by AD-80-10-4, Amdt. 39-.3770, but FAA 
approval of Bell modification data has not yet been issued, This 
approval pro&ram will entail "field approvals" for most helicopters and 
will be time consuming. 

The FAA acknowledges the Board's conclusion that (blade) failures have 
been typical of a high cycle, low stress fatigue mode. However, the 
FAA must conclude that absence of blade failures on Model 47 
helicopters equipped with Franklin engines is adequate evidence to 
exclude those models from further mandatory action. Our atrworthiness 
docket files contain many letters contending that the requlrements of 
AD's 68-2-3, 70-10-8, and 80-10-4 were unjustified and arbitrary, even 
though the adverse service history of blades P/N 47-642-10~~ was 
addressed in the preamble to the notices and rules. The FAA, in view 
of the excellent service history of tail rotor blades P /N ~f7-642-102 on 
Model 47 helicopters with Franklin engines, needs to have specific 
adverse data from real-world operations before we can impose on the 
public the additional requirements set forth in Safety Reco•mmendation 
A-80-31. Accordingly, we intend to take no further action on this 
recommendation unless future reports should clearly indicate the 
existence of a safety problem in this area. 

Enclosure 

Sincerely, 

Weithoner 
Acting Administrator 

27" 



Office of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Wash1ngton. DC. 20594 

AUG 2 7 1980 

Thank you for your letter of June 20, 1980, responding to National 
Transportation Safety Board Safety Recommendations A-80-30 and 31 issued 
April 23, 1980. These recommendations pertain to several failures of 
tail rotor blades in Bell Model 47 helicopters. 

In A-BQ-30, we recommended that the Federal Aviation Administration 
(FAA) issue an Airworthiness Directive (AD) to require the installation 
of the improved tail rotor blades, Part No. 47-642-117, on all Bell 
Model 47 helicopters. We are pleased to note that the FAA issued AD 
80-10-04, Amendment 39-3770, to fulfill the recommendation. The status 
of this recommendation is now classified as "Closed--Acceptable Action. 11 

In A-80-31, we recommended that the FAA expedite the approval of 
the improved tail rotor blades for installation on all Bell Model 47 
helicopters equipped with Franklin engines. We note that the FAA has 
rejected this recommendation, basing its decision on accident history. 
We are informed that there are no reports of tail rotor blade fatigue 
failures on Bell 47 helicopters powered with t:.e Franklin engine. The 
FAA attributes this to the helicopters lower gross weight and the use o:~ 

less power when the Franklin engine is installed. 

Our metallurgical examination indicates that the failures have been 
typical of a high-cycle, low-stress fatigue mode; therefore, the type of 
engine powering the helicopter is not pertinent. We conclude that the 
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Honorable Langhorne M. Bond - 2 -

P/N 47-642-102 rotor blade is structurally inadequate and prone to 
fatigue cracking and that it should be removed from service. We, 
therefore, request the FAA to reconsider recommendation A-80-31, whicL 
we are maintaining in an "Open-Unacceptable Action" status. 

Sincerely yours, 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION ---
June 20, 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 ADMINI:STRATOR 

This is in re~ponse to NTSB Safety Recommendations A-80-30 and 31, 
issued on April 23, calling on the Federal Aviation Administration 
(FAA) to require the installation of improved tail rotor blades on all 
Bell Model 47 helicopters. FAA's comments and actions in response to 
these recommendations follow. 

A-80-30. Issue an Airworthiness Directive to require the installation 
of the improved tail rotor blades, part No. 47-642-117 on all Bell 47 
model helicopters for which the installation has been approved as soon 
as possible after receipt of the directive. 

A-80-31. Expedite the approval of the improved tail rotor blades for 
installation on all Bell 47 model helicopters equipped with Franklin 
engines and expedite action to require the installation of the improved 
blades on those aircraft. 

Comment. On January 30, our Southwest Region issued a Notice of Pro
posed Rule Making (NPRM) calling for replacement of tail rotor blades, 
P/N 47-642-102, with improved blades, P/N 47-642-117, on all Bell 
Model 47, H-13, and TH-13T series helicopters, except those equipped 
with Franklin Engine Company (Aircooled Motors) engines. The NPRM also 
provides for reducing the retirement time of the blades, P/N 47-642-102, 
on those helicopter models requiring the blade replacement. This NPRM 
action was initiated by the FAA based on the service history of tail 
rotor blade, P/N 47-642-102, fatigue failures. The closing date for 
comments to the docket was March 18. 

The FAA issued Airworthiness Directive (AD) 68-02-03 in January 1968 
because of several Bell Model 47 helicopter tail rotor blade failures. 
AD 68-02-03 reduced the retirement time of tail rotor blades, 
P/N 47-642-102, from 2,500 to 600 hours' time-in-service and required 
frequent inspections of three critical areas of this blade on all Bell 
Model 47 helicopters and on any other helicopters equipped with these 
blades. In 1970, AD 70-10-08 was issued to amend, clarify, and super
sede AD 68-02-03. The essential provisions of AD 68-02-03 were carried 
over to AD 70-10-08. 

FAA's records of service history of the Model 47 tail rotor blades 
since AD 68-02-03 was issued do not contain any reports of tail rotor 
blade fatigue failures on Franklin engine-powered Model 47 helicopters. 
These particular helicopters are the early models, having a lower ~ross 
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w~ight and using less power than the Lycoming engine-powered htO>licop-
ters. As FAA stated in the preamble to the NPRM issued on January 30, 
the service history information of U.S.-registered Model 47 helicopters 
indicates that neither a mandatory reduction in the retirement time for 
blades, P/N 47-642-102, installed on Franklin engine-powered 
helicopters, nor mandatory installation of the improved tail rotor 
blades on these particular Model 47's, is warranted. 

Since January 1976, ten additional reports have been received by FAA, 
indicating an inflight failure of tail rotor blade, P/N 47-642-102, on 
six Model 47G-2 and one each on Models 47-G-2A-l, 47 J-2, 47-D, and 
47G-3 helicopters. These helicopters were all equipped with Lycoming 
(AVCO) engines. 

As a result of inflight blade failures, Bell Helicopter Textron issued 
Alert Service Bulletin Nos. 47-79-3 and 47-79-4 and OSN 47-79-2. These 
directives specify removal of the tail rotor blade, P/N 47-642-102, and 
installation of the improved tail rotor blade, P/N 47-642-117. The 
directives also require a reduction in retirement time from 600 to 
300 hours for blades P/N 47-642-102. Included are blades installed on 
all Model 47 series helicopters regardless of the engine us1ad. 

The FAA acknowledges that improved blade P/N 47-642-117 is more durable 
than blade P/N 47-642-102 and recommends the installation of the 
improved blades on Model 47 series helicopters equipped with Franklin 
engines. The agency does not believe, however, that the service his
tory on these models warrants mandatory installation of the improved 
tail rotor blades on these particular helicopters. 

The Board's Recommendations A-80-30 and 31 are substantially the same 
as its March 18 comments submitted for inclusion in the NPRM docket. 
These recommendations call for immediate issuance of an AD, requiring 
installation of the improved blades on all models for which they are 
currently approved. Improved blade installation is also required on 
all other Model 47's, including those equipped with Franklin engines, 
as soon as installation can be approved. 

On May 2, FAA issued its final rule, effective June 9, after carefully 
weighing all comments to the docket and other considerations: described 
above. In our judgment, FAA's action provides an effective solution to 
this safety issue, and I am enclosing a copy of the final rule for the 
Board's review and records. 

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

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

Honorable Langhorne M. Bond 
Admin~trator . 
Federal Aviation Administration 
Washington, D.C. 20591 

' 
----------~----~-------------------------

ISSUED: April 23, 1980 

.. SAFETY RECOMHENOATION(S) 

A-80-30 and -3l 

Duriig several recent accident investigationst t~. S~ety , Boar:d has identified 
recurring failures of tail rotor blades on Bell model 47 helicOpters. Two recent 
accidents ln California are typical of several previous accidents. 

. . • i ·.'. : ' '-
On March 8, 1980, a Bell47G helicopter crashed during a crop ~ting operation in 

Brentwocxir The. pilot was seriously injured~ The invt!stigation .is ·continuing; however, 
preliminary reports indicate that a ta,il rotor; blade separated in fifght• · . 

On September 14, 1979, a Bell 47J;..2 helicopter lifted off the Queen Mary 
helicopter pad with four passengers and a pilot on board for a slghtsee,i.-.g tour of Long 
Beach Harbor •. Wi~esses saw the tail rotor blade separate from the aircraft at200 feet 
above growro level;and in level fiight over Queensway Bay. Th.e helicopter descended 
out of,control, crashed, and sank in 35 feet of water. All five occupMts were killed. 

·· Upon -~Jamination, the tail rotor blade, PIN 47-642-i02;, was, found to have 
:separa1ed \}1r<)~h ~the gr!p in the grease seal radius retention area~ This. area is -covere~ 
by ~lttl'fot'f)lin~ Directive 70-10-08. The Airworthiness Directive requires a detail 
.daily inspection.· of the exterior surface of the blades for the presence of cracks, dents, 
.and n~cks, iand &·'160-hour periodic inspection of the interior surface of the blade in the 
grip 81'~8 for cracks, corrosion,- and tool marks. The inspection is to be conducted using 
dye penetrant teclmiques, or a light arid a magnification device. 

..... ' 

A metallurgical examination of the failed blade disclosed that the. faiiure 
stemmed irom a ·fatigue crack that began on the Inside diameter of the grip. The 
fatigue had begun at small corrosion pits less than 0.002-inch deep. The service life or 
the blade is 600 hours; however, this blade failed within a tot$! time of only 536.4 
hours. 

Additional recent accidents involving tail rotor blade failures on Bell 47 series 
helicopters include the following: 
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(1) A Bell 47G-2A-1 helicopter, N1158W, crashed 3 miles NW of Laughmar, 
Florida, on July 15, 1978. There was one fatality. The tail rotor blade, P1N 
47-642-102-, separated because of a fatigue crack that had begun on the 
trailing edge of the airfoil. The total time on the blade was 77.5 hours. 

(2) A Bell 47G-2 helicopter, N47WV, crashed at Pigeon Forge, Tennessee, on 
July 16, 1978, resulting in four fatalities. The tail rotor blade, P/N 47-642-
102, separated because of a fatigue crack that started in the grip. The total 

. time on the blade was 468 hours. 

(3) A Bell 470-2 helicopter, N68367, crashed in Solodad, California, on August 12, 
1978. The tail rotor blade, P/N 47-642-102, separated because of a fatigue 
crack that began in the grip. The total time on the blade was 400 hours. 

(4) A Bell 47G-2, N6729D, crashed near Crossland, Georgia, on August 12, 1978. 
The tail rotor blade, P/N 47-642-102, separated bec~use of a fatigue crack 
that began in the grip. The total time on the blade was 365 hours. 

In most of the failures examined by the Safety Board's Metallurgical LaJ>Qratory, the 
fatigue crac~ had begun from extremely small stress raisers such as knicks, corrosion 
pits, tool marks, and scratches. Most of these defects could have been overlooked by a 
visual inspection. · 

The lo~ history of fatigue failures in ta~ rot~ blade P/N 47-642-102 refiects a low 
fatigue margin and an obvious. need to replace; the blade with a design more resistant to 
fatigue ?~ack.ing. 

· · · Jn December iQ79, Bell issued Alert Service Bulletins Nos. 47-79-3 and 47-79-4, 
which 'r~eommerided\that the service life of the tail rotor blades be reduced immediately 
from GOO :flours -to ,300 .. hours, and that all_ blades with more than 300 hoUrs be scrapped. · 
The Bulletim4 further r~commended that the current model blac;tes be replaced with the 
n•w ~ode.~ b~ ~y,July 1980. The new model blades have been shown to tlave a higher 
~argin·;fot f•tigoe . ..,, have· a higher recommended service life of 2,400 hours. 
. . ' 1. 

~ · ·, ·T~~hPAA's SoUthwest .Region has issued; a Notice of Proposed Rulemaking (NPRM) 
tor· a<;fop~ord>f an .t\irworthiness Directive on this matter, which essentially is the same as 
the Bell- Ser~ce Bulletins except that the NPRM. excludes those Bell 47 helicopters 
equipped witfl Fr&nklin (Aircooled Motors) engines. In the text of the NPRM, the FAA · 
recognizes tl'le need for the improved tail rotor blades to be installed on these models and 

. r:~commen~ thatthls be accomplished later. The Safety Board does not agree that the 
Bell '47 'helicOpters· equipped with these engines should be excluded from the provisions of 
the prop~d.';Airworthlness Directive. Further, the Safety Board believes that removal of 
all blades with,part No. 47-642-102 should be expedited. 

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

. I . 

ISsue an Airworthiness Directive to require the installation of the improved 
tan rotor blades, part No. 47-642-117 on all Bell 47 model helicopters for 
W'hich the installation has been approved as soon as possible after receipt of 
the directive. (Class I, Urgent Action) (A-80-30) 
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Expedite the approval of the improved tall rotor blades for installation on all 
Bell, 47· model helicopters equipped with Franklin engines and expedite action 
to reqUire the installation of the improved blades on· those aircraft. · (Class I, 
Ul"gent Action)· (A-80-31) 

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

285 

···' 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

February 26, 1981 

WASHINGTON, D.C. 20591 

OFFICE OF 
The Honorable James H. King 
Chairman, National Transportation 

Safety Board 
THE AClMINISTRATOR 

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

Dear l1r. Chairman: 

This is in further response to NTSB Recommendation A-80-35 issued 
Hay 7, 1980, and supplements our letter of August 6, 1980. 

A-80-35. Amend Airworthines~ Directive 78-12-06 to require periodic 
nondestructive inspections of Cleveland P/N 40-76B and P/N 40-120A nose 
wheels on Piper model PA-31 aircraft. 

FM Comment. In our August 6, 1980, letter, we advised the Board that 
our initial analysis of Service Difficulty Reports indicated a variety 
of causes of failures experienced, such that additional investigation 
was required to determine whether some specific corrective action(s) 
was required. Our investigation has revealed the following: 

Discussion of the PA-31T and AD 78-12-06. In 1977, the PA-31T was 
using the Cleveland P/N 40-76B wheel as an optional high flotation 
wheel with a 10-ply rating 17.5 by 6.25-6 tire. This wheel has TSO 
approval and had been tested at 55 psi maximum tire pressure. Piper, 
however, established the tire pressure at 80 psi. Failures were 
reported and Piper attributed them to the 3-bolt design used in holding 
the two-wheel halve~ together. Therefore, Piper chose a 6-bolt wheel, 
P/N 40-120A, and maintained the 80 psi tire pressure. Piper Service 
Bulletin No. 568 was issued on April 26, 1977, calling for a no-cost 
replacemQnt of the P/N 40-768 with the P/N 40-120A wheel within the 
next 25 hours of operation. The tire used on both was the 17.5 x 
6.25-6 10-ply rating size. The FAA did not issue an AD. 

Following this, failures have been reported with the P/N 40-120A wheel. 
Cleveland Company advised that this wheel had been TSO-tested with a 
6.00-6 tire at 54 psi maximum pressure. 

Apparently, at Piper's request, Cleveland Company attempted to 
requalify the wheel using the larger 10-ply rating tire with the tire 
pressure increased to 80 psi, but was unable to do so. 
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Piper then issued Service Bulletin No. 599 by Telex on April 21, 1978, 
callini for a preflir;ht inspection of the P/N 40-120A wheel. 
Airworthiness Directive 78-12-06 was issued on June 22, 1978, by the 
Eastern Region which called for a preflight inspection of PA-31T 
aircraft having the P/N 40-120A nose wheel (as in Piper Bulletin 599). 

On October 4, 1978, Piper issued Service Bulletin No. 599-A making 
available a Goodrich P/N 3-1076 wheel, Piper P/N 551-782, as an option 
to the Cleveland P/N 40-120A. It was noted that with this optional 
Goodrich wheel installed, compliance with the preflight inspection was 
no longer required. 

On May 9, 1979, the FAA amended AD 78-12-06 to add the optional 
Goodrich P/N 3-1076 wheel, as noted in Piper Bulletin 599-A and an 
additional optional Goodrich P/N 3-1331 wheel, Piper P/N 551-758. 

A review of the FAA Maintenance Annlysis Center recordto from June 1974 
to July 1980 lndlcated only six failures were reported on the PA-31T's 
in a 6-year period. All of these failures occurred between March 14, 
1978, and April 27, 1979, and no failures have been reported since the 
May 9, 1979, amendment date of the AD providing for the optional 
Goodrich wheels. These statistics strongly indicate that this problem 
no longer exists. Additionally, the fact that only 30 airc:raft were 
ever equipped with this optional high flotation wheel/tire 'combination, 
further supports our contention that no change to AD 78-12-06 affecting 
PA-31T aircraft is necessary. 

Discussion of the PA-31 series with Cleveland P/N 40-76B wheel. The 
NTSH recommendation is to amend AD 78-12-06 to include Cleveland 
P/N 40-768 wheel used on the PA-31 series aircraft and to rE~quire 
periodic nondestructive inspections, presumably instead of the 
preflight inspection. 

The basis for this recommendation was the occurrence on September 19, 
1978, of a nose wheel failure on a PA-31-350 during taxiing which, for 
reasons now unknown, was reported to result in the collapse of the nose 
landing gear. In addition, a survey of the FAA Maintenance Analysis 
Center records indicated that 36 cracked or failed nose wheel 
assemblies have been reported over the last 5 years. Six of the 
reported cases involved the Cleveland P/N 40-120A wheel installed on 
Piper PA-31T model aircraft; the remaining reports involved the 
Cleveland P/N 40-768 wheel installed on various models of the 
PA-31 series aircraft. 

A further review has been made of FAA records dating from 
the beginning of the computerized storage system, through 
These records show 33 failures on the PA-31-350, 1 on the 
and 10 on the PA-31, for a total of 44 certain failures. 
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June 1974, 
July 24, 1980. 
PA-31-325, 
In addition, 
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there were 5 possible failures resulting in a probable total of 49 
<..lur i.ng this 6-ycar period. The failures are identified as c:rdt:kl!d or 
broken rims or flanges. 

The number of PA-31 scri.es ai.rr.1·aft delivered for ~;ervl c:u 1:; s llr;ht Ly 
over J,UOU. The nwnb~r of failures is relatively small and amounts to 
slightly over 1 percent, but the failures per year are as follows: 

1975 1976 1977 1978 1979 1980 (Jan-June) 

3 2 6 10 10 18 

Seven of the ten in 1979 occurred the last half of the year and this 
increase is probably caused by the accelerated use of the PA-31-350 in 
air taxi and commuter service as a result of deregulation. In view of 
this adverse trt!nd, the ~'AA concurs in this portion of the 
recommendation and has initiated a Notice of Proposed Rule Making 
(NPRM) to adopt an AD which will require the inspection of the nose 
wheel and replacement of wheels found with t!rackH on t!crtain Pipt.:r 
moddt> l'A-.31, 1'A-:U-3l5, and PA-31-350 airplanes. A copy of this NPID'l 
(Docket No. 80-S0-78) is enclosed. 

We have also recommended to Piper Lakeland that a production change be. 
instituted so as to make available a preferred spare Cleveland Nose 
Wheel P/N 40-140 or an equivalent wheel supplied by any other wheel 
manufacturer. The P/N 40-140 wheel is more rugged and should provide 
longer life. 

This wheel was developed as a replacement for the P/N 40-120A covered 
by the AD and has been approved by Piper Lock Haven for the PA-31T. 
The P/N 40-140 wheel has also been selected by Piper Lakeland for use 
on the PA-42 (Cheyenne III). This wheel exceeds the TSO minimum 
standards according to the manufacturer; specifically, it has been 
towed under load more than twice the 1,000 mile distance required by 
the TSO. 

We believe the preceding actions will correct the concerns identified 
in NTSU Safety Recommendation A-80-35. Accordingly, FAA considers 
action on this recommendation completed. 

Enclosure 
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Sincen:ly, 

Charles E. Weithoner 
Acting Administrator 
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Of'•-;e of 
CNurman 

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

Dear Mr. Bond: 

National Trans porte: tio{l' 
Safety Board 
Washmgton D C 20594 

Thank you for your letter responding to National Transportation 
Safety Board Safety Recommendation A-80-35 issued May 7, 1980. This 
recommendation stemmed from our investigation of an incident involving ;; 
Piper aircraft, Model PA-31-350, at Washington National Airport, 
Washington, D.C., on September 19, 1978. While the aircraft was being 
taxied, the nose gear assembly collapsed. We recommended that the 
Federal Aviation Administration (FAA): 

"Amend Airworthiness Directive 78-12-06 to require 
periodic nondestructive inspections of Cleveland 
P/N 40-76B and P/N 40-120A nose wheels on Piper 
Model PA-31 aircraft." 

We note that after conducting a review and analysis of the proble::1 
the FAA will advise the Safety Board of its decision, which we can 
expect shortly. Pending the FAA's further response, Safety Recommen
dation A-80-35 is being maintained in an "Open--Acceptable Action" 
status. 
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Chairman 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 6, 1980 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
t 'JO 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 Recommendation A-80-35 issued by th<e 
Board on May 7, 1980. This recommendation resulted from the Board's 
investigation of an incident involving a Piper Model PA-31-350, at 
Washington National Airport, Washington, D.C., on September 19, 1978. 
The incident occurred when the pilot taxied forward a short distance 
for a brake check. · Upon brake application, the nose wheel failed and 
then cocked against the gear fork assembly, resulting in damage to the 
gear retract mechanism and subsequent collapse of the nose gear 
assembly. 

A-80-35. Amend Airworthiness Directive 72-12-06 to require periodic 
nondestructive inspections of Cleveland P/N 40-76B and P/N 40-120A nose 
wheels on Piper model PA-31 aircraft. 

~omment. Airworthiness Directive 78-12-06, which was issued May 9, 
1979, required only a visual inspection of Piper Model PA-31T aircraft 
nose wheel assemblies, Cleveland P/N 40-120A, before each flight. This 
is in contrast to the Board's recommendation that the Airworthiness 
Directive be amended to require periodic nondestructive inspections of 
both Cleveland P/N 40-120A and P/N 40-76B nose wheels on all Piper 
Nodel PA-31 aircraft. 

The Federal Aviation Administration's (FAA) initial analysis of Service 
Difficulty Reports related to these parts indicates a variety of cau&E!S 
of the failures experienced, such that additional investigation is 
required to determine whether some specific corrective action(s) is 
r.:.quired and what, if any, that action should be. It might involve an 
action as recommended by the Board or some alternative action. 

We anticipate completing this review and analysis so that a decision as 
Lo FAA's c.:>urse of action can be made within the next 30 days and shall 
advisE the Board of our decision at that time. 



NATIONAL TRANSPORTATIO~ SAFETY BOARD 
WASHINGTON, D.C. 

F~;~~;d~d-~~~----------------------------

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

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

ISSUED: May 7, 1980 

SAFETY RECOKHENDATION(S) 

A-80-35 

The National Transportation Safety Board's investiglltion of an incident involving 
a Piper model PA-31-350, N59911, at Washington National Airport, Washington' D.C., 
ori September 19, 1978, and subsequent monitoring of pertinent Service Difficulty 
Reports·indicate that corrective action is necessary to reduce the possibility of similar 

· occuiTences. 

Immediately after receiving clearance to taxi out for a scheduled fiight to Elmira, 
New York; the captain of, Commuter Airlines Flight 551 taXied forward a short distance 
for ·a .bra·ke. cheek. Upon brake application, the nose wheel failed and then cocked 
agai,nst the g~ar fork assembly. 'This resulted in damage to the gear retract mechanism 
and subsequent cOllapse of the nos.e gear assembly. 

Investigation revealed that the nose wheel, Cleveland P/N 40-768, had failed ln 
fatigue. The fatigue began from. multiple origins adjacent to the holes of three bolts 
·which hold: the rim to the ~heel. The fatigue area covered about 50 percent of the 
fracture surface and propagated circumferentially from the multiple origins. 
Maintena11ce records indicated that the nose wheel had been disassembled and visually 
inspected 8.9 operating hours before the failure. 

A survey of the FAA . Maintenance Analysis Center Re~otds indicated that 36 
cracked. a.: f~ed ·nose wheel assemblies have bee11 reported over the last 5 years. Six 
of the reRdtted ·eases involved the Cleveland P/N 40-.120A wheel installed on Piper 
PA-31'1' mbdel aircraft; the remaining reports involved the ClevelandP/N 40-76B wheel 
installed on various models ot the PA-31 series aircraft. 

We ~cOfpliz:, that the Federal Aviation Administration has been active in alerting 
owners and operators of cracks in Cleveland P/N 40-76B wheels installed on Piper 
PA-31-300 model' air.craft and that the information was discussed in the August 1977 
issue of FAA's General Aviation Inspection Aids Summary. 
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, . On .~':' :p~ ::JS~$, ',t\irworthineE Direotive 78-12-06 was issued whioh required 
'a VlS\Uil. ~ C?f rpiper Model PA-31T airoraft nose wheel assemblies, Cleve
, !and P/:N ~uo~. · Q>iper P/N 551-778), before eaoh flight. This lnspeetlon may 
be ·aaeo~~hed 'by. the pilot. However,! the possibility of a nose wheel failure 
on other Piper PA-31 series aircraft equipped with the P/N ·4G-76B nose wheel 
continues tp exist •. Therefore, the· National Transportation Safety Board recommepds 
that the Federal Aviation Administration: 

Amend Airworthiness Directive 78-12-06 to require periodiC! nondestructive 
inspections of Cleveland P/N 40-768 and P/N 40-120A nose wheels on Piper 
mpdel PA-31 aircraft. (ClaE n, Priority Action) (A-80-35) 

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