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FOREWORD 

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

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

A notice of each recommendation and the receipt of a response from the 
agency is published in the 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 addition, the report includes NTSB 
requests and FAA responses concerning reconsiderations, status reports, 
and followup actions. 

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

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

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

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

iv 



Sununary 

Initia l FAA Responses: 

NTSB Rec. No . 

A-80-26 

A-80-27 thru 29 

A-80-32 thru 34 

A- 80- 35 

A- 80-36 & 37 

A-80-38 

A-80-39 & 40 

A-80-41 thru 43 

A-80-44 

A-80-45 

A-80-46 

A-80-47 & 48 

TABLE OF CONTENTS 

Subject. 

Piper Model PA-22-135 crash 
February 2, 1980 

Learj et 36 fuel leak in 
tailcone service area 

Sikorsky S-76A crash off 
coast of Brazil, South America 
March 20, 1980 

Piper PA-31-350 nose wheel 

Three air taxi/conunuter 
accidents with pilots 
over 60 years of age 

Beech 65- 80 (Queen Air) 
alternator field and 
mainline circuit breakers 

Bel l 47G-3-B-1 crash 
near Rico, Colorado 
August 17, 1979 

deHavilland DHC-6-200 crash 
Downeast Airlines, Inc. 
Knox County Regional Airport, 
Rockland, Maine 

Royale Airlines Beech B-99 
bird strike 

Beech C-1 8S electrical 
terminal studs 

Redcoat Air Cargo, Ltd., 
Bristol Britannia 253 crash 
Billerica, Massachusetts 
February 16, 1980 

Grununan American Model AA-1B 
crash 8 miles west of Melbourne 

November 29, 1979 

v 

1 

13 

19 

25 

35 

39 

43 

51 

55 

59 

63 

69 

75 



TABLE OF CONTENTS (continued) 

Initial FAA Responses (continued): 

NTSB Rec. No. 

A-80-49 

A-80-50 

A-80-5 1 & 52 

A-80-53 thru 55 

New Recommendations 

Followup FAA Responses 

Subject. 

Aerospatiale Alouette III 
helicopter crash into 
Great Salt Lake near 
Ogden, Utah 
December 14, 1978 

Swift Aire Lines, Inc., 
Aerospatiale Nord 262 
ditching in Santa Monica Bay 
March 10, 1979 

14 CFR 91.23 and 91 .83 
fuel requirements for flight 
in IFR conditions & flight 
plan--information required 

Learjet Model 23 crash 
Richmond, Virginia 
May 6, 1980 

vi 

79 

83 

87 

91 

99 

127 



SUMMARY 

Statistics for CY 1979 included: 

108 new recommendations issued to FAA. 

46 recommendations officially "CLOSED" during this period. 

The following exchanges of NTSB/FAA correspondence concerning NTSB Safety 
Recommendations occurred during the third quarter, Ju l y 1 - September 30, 1980: 

- FAA initial responses to NTSB r ecommendations: 

16 letters involving 28 recommendations 

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

7 letters involving 12 recommenda tions 

- FAA "final report" l e tters to NTSB: 

9 letters involving 21 recommendations 

Officially "Closed" by NTSB during this quarter - 21 recommendations. 

There were 4 FAA responses to 7 Class I--Urgent Action recommendations during 
this quarter. 

Acc ident 
Date 

2/2 /80 

1/1/80 
(incident) 

3/20/80 
I 

si6/80 

Recommenda tion 
Number 

A-80-26 

A-80-27 

A-80-32 & 33 

A-80-53 thru 55 

1 

Issue Response FAA Action 
Date Date 

4/9/80 7/1/80 AD issued 

~/9/80 7/8/80 AD issued 

4/24/80 7/18/80 AD issued 

6/27/80 9/25/80 AD & GENOT issued 





The FAA response to Class I - Urgent Action recommendations is reflected 
by the following summaries: 

A-80-26. 

On February 2, 1980, a Piper Model PA-22-135, N3747A, crashed at 
Princeton, Illinois, after the right wing separated in flight. 
On February 18, 1978, a Piper Model PA-22, N1693P, sustained an 
inflight failure of the right wing and plummeted to the ground 
at Camden, Tennessee. In each accident, both persons aboard 
were killed. 

Both investigations disclosed that the right front fork assembly, 
attaching the front wing lift strut to the fuselage, failed in the 
threaded portion due to metal fatigue. Both assemblies were 
cadmium plated, steel fork models and were configured with 
cut-threads. Forks with rolled-threads are stronger and less prone 
to metal fatigue. For this reason, Piper Aircraft Corporation 
currently produces these forks with rolled-threads only, although 
replacement forks with cut-threads may still be available. 

On April 21, 1977, a related, nonfatal accident involving a Piper 
Model J-5, N38702 , occurred at Hindsville, Arkansas. The 
investigation disclosed that the left rear lift strut fork failed 
and the strut detached itself from the fuselage. Despite severe 
control difficulty, the pilot made a successful emergency landing. 

Airworthiness Directive 58-10-02, applicable to Piper Models 
PA-22, -20, -19, -18, -16, -14, and -12, J-4, J-5, AE-1, and HE-1 
series aircraf t, requires that all lift strut forks be replaced 
every 1,000 hours on seaplanes and every 2,000 hours on landplanes. 
This AD has been effective in maintaining a good level of safety 
since 1958 for an average of about 30,000 airplanes that use wing 
lift strut fork P/N 14481 and 11431. 

However, it became evident that some airplane operators/owners were 
switiching forks from one airplane to another. Therefore the time 
in service reflected in field records became questionable. To 
avoid reliance upon these questionable records, an emergency AD 
was issued April 17, 1980, which satisfied the recommendations of 
NTSB Safaety Re commendation A-80-26. This AD also eliminated 
reliance upon a relatively short repetitive inspection interval for 
maintenance of the lift strut forks with machine threads. It 
requires a magnetic inspection of all wing lift strut forks 
within 5 hours; replacement of machine-threaded forks with forks 
with rolled threads within 50 hours or 180 days, whichever occurs 
first; 500-hour repetitive inspection of forks with rolled threads; 
and continues the existing service life on forks with rolled 
threads . The FAA also included in the AD a request for the 
results of the inspection required by the AD for the purpose of 
determining if any further action would be required for the forks 
with rolled threads. · 
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AD 58-10-02 was amended April 25, 1980, by airmail letter. This 
amendment permits a dye penetrant inspection within 5 hours or 
25 days, whichever occurs first. This dye penetrant inspection is 
permitted at 20-hour intervals, until a maximum of 50 hours or 180 
days, whichever occurs first, at which time the magnetic inspection 
must be accomplished. Additionally, it provides relief for 
operators who obtained these forks from Piper, or an FAA-approved 
source. This is accomplished by the provision that states if the 
parts have less than 195 hours or 3 years in service, whichever 
occurs first, compliance with the inspection requirements of the AD 
do not have to be accomplished until the accumulation of 200 hours 
in service, or 3 years, whichever occurs first. The FAA also 
included a number of older models in the 50-hour and 500-hour 
magnetic inspection requirements for increased safety, although no 
problems had been experienced with these aircraft. 

As a result of the FAA issuance of the emergency Airworthiness 
Directive (AD) of April 17, 1980, and the FAA's air mail letter of 
April 25, 1980, amending AD 58-10-02, the Board concluded that 
FAA's actions were fully responsive to the recommendation. 
Accordingly, Safety Recommendation A-80-26 was classified as 
"Closed--Acceptable Action", on July 28, 1980. 
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A-80-27. 

The National Transportation Safety Board studied an incident which 
occurred January 1, 1980, wherein a fuel leak was discovered in the 
tailcone service area of a Learjet-36 during a postflight inspection. 
The leak was traced to the left motive flow valve (PN AV16E1182) 
(SN H46478) which is located in the tailcone service area where the 
batteries and other electrical components are positioned. The valve 
had operated about 1,663 hours. It was reported that, when the valve 
was pressurized, fuel spurted about 5 inches into the air and sprayed 
into the service area in sufficient quantity to wash soot from 
installed equipment in the compartment. Portions of the electrical 
junction box adjacent to the valve were saturated with fuel. 

The valve was removed and forwarded to the Gates Learjet Corporation 
under warranty for replacement, and a Service Difficulty Report, 
No. 01110043, was prepared . The valve was X-rayed , examined 
visually, and then bench-tested at the Gates Learjet facility in 
Wichita, Kansas. The X-ray and the visual examination did not reveal 
any apparent defects. The screws that attached the valve motor to 
the valve body were tight and properly safetied. The cure dates of 
the "0" rings were marked "4th quarter 1974" and the assembly date 
was September 5, 1974. 

The valve was installed in a pressure test device and tested at the 
normal operating pressures it would experience in the aircraft. 
Fluid leaked at the mounting plate where the valve motor attached to 
the valve body. The valve motor was then removed from the valve 
body. The mating surfaces were clean, and there were no visible 
defects. The upper "0" ring (HS29513-16) was found to be broken into 
3 pieces, and one piece was found between the valve body and the 
cylinder wall. The lower "0" ring was intact. 

Federal Aviation Administration (FAA) service difficulty reports 
included two additional incidents dated 1975 and 1977, of fuel leaks 
in motive flow valves installed on Gates Learjet aircraft. The 
Safety Board expres sed concern about the extreme hazard that would be 
associated with having a relatively high-volume fuel leak in a 
compartment where there are many potential ignition sources. In its 
reports of an accident involving a Gates Learjet at Sanford, North 
Carolina, the Safety Board determined that the probable cause of the 
accident was "••• one or more low-order explosions in the aircraft's 
aft fuselage which resulted in a fire and loss of control capability. 
The Safety Board could not determine conclusively the fuel and 
ignition sources of the initial explosion; however gases from the 
aircraft's batteries or fuel leaks from fuel system, components, or 
both, could have been present in the area of the initial explosion." 
On April 9, 1980, the NTSB recommended that the FAA "Notify all 
Learjet operators by telegram of the motive flow valve leak found in 
this incident, and require an immediate and a recurring inspection of 
these valves under operating pressures to detect and correct any fuel 
leaks founds." 
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The FAA reviewed the information gathered during the examination 
and tes ting of the motive flow valve involved in Safety 
Recommendation A-80-27. The Gates Learjet maintenance manual was 
revised on September 28, 1979, to require a check of the hydraulic 
and fuel system components in the tailcone of Learjet aircraft for 
general condition and leaks during postflight inspections following 
major inspections, repairs, or alteration to the aircraft. 
Additionally, the FAA issued Airworthiness Directive (AD) 
80-09-06, effective May 8, 1980, and required, within 25 hours, a 
complete initial inspection of the tailcone service area for leaks, 
sources of ignition, or obstruction of vents and drains immediately 
after engine shutdown at the conclusion of each flight. Since 
there was no accident or incident involving ignition of fuel leaks 
in the tailcone area, and the air in the area is changed 8 to 11 
times per minute while in flight , the probability of having a 
combustible mixture in the area did not appear to justify a 
telegraphic AD. 

On September 8, 1980, the Board expressed pleasure with FAA's 
actions and classified Safety Recommendation A-80-27 as 
"Closed--Acceptable Alternate Action." 
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A-80-32 and A-80-33 . 

On March 20, 1980, a Sikorsky S-76A, PT-HKB, operating off the coast of 
Brazil, South America, crashed a t sea killing 14 persons. This was the 
first accident for this model hel i copter since its certification in 
November 1978. 

The cont i nuing investigat i on was under the jurisdiction of the 
Government of Brazil. On Apr il 21 , 1980 , a fractured main rotor head 
spindle section from the acc i dent a ircraft was delivered to the 
United States for examination in order to ver~fy the findings of the 
Brazilian Government metallurgist. 

According to the NTSB's Metallurgical Laboratory, examination of the 
factured surface verified the find i ngs of the Brazilian Government 
metallurgist that there was a fa tigue crack with multiple orgins. The 
FAA determined, however, that this f inding wa s not related to the 
accident cause. Pursuant to verification by metallurgists at NTS B's 
Metallurgical Laborator y, the FAA initiated, also on April 24, 1980, 
actions which satisfy the Boar d ' s ob jectives as follows: 

1. A telegraphic Airworthine ss Directive (AD), T80NE-21, was issued 
by FAA's New England Regional Office on April 24, 1980. Issuance 
of the AD adoped t he NTSB's recommendation with some minor 
differences. 

2. Within the next 25 hours time-in-service after receipt of 
AD T80NE-21, t he P/ N 76102-08000 main rotor blade assemblies were 
to be modified in accordance with Sikorsky Alert Service Bulletin 
76-65-13A, paragraphs G(4) and G(S). 

3. Ma i n rotor blade spindles with more than 200 hours time-in-service, 
unless already accomplished within the last SO hours 
time-in-service , we r e required to be fluorescent penetrant 
inspected wi t hin the next 5 hours time-in-service in accordance 
with Sikorsky Ale r t Service Bulle tin 76-65-13A, paragraph G(6). 

Foreign r egula t ory agencies were notified of this action in 
accordance with t he Boar d 's Safety Recommendation A-80-33. A 
listing of all domes t ic and foreign owners/operators of the 
Sikorsky Model S-76A wa s forwarded to FAA's Office of 
Airworthiness for this purpose at the time the AD was issued. 
Telegrams were s ent t o the respective civil aviation authorities 
or equivalent of f oreign-registered aircraft as part of the 
FAA telegr aphi c AD procedures. 
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Additionally, requested background information per taining to 
AD T80NE-21 was supplied via air mail to the CAA (Australia) on 
May 2, 1980, and via telegram to the Brazilian Consulate (Atlanta) 
and the Technical Airspace Center (CTA) (Brazil) on April 30, 1980. 

In respone to FAA's decisive action, the NTSB expressed pleasure and 
classified Safety Recommendations A-80-32 and A-80-33 in a 
" Closed--Acceptable Action" status on August 25, 1980. 
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A-80-53 through A- 80-55. 

On Hay 6 1980, a Learjet model 23 aircr a ft crashed while attempting 
a night landing on runway 33 a t Byrd Fiel d, Richmond, Virginia. The 
skies were clear, visibil i ty was 10 mi, and the wind was calm. 
Although the Learjet was slightly high on the approach, it descenaed 
normally in a landing atti t ude . But before touching down, the 
aircraft yawed and rolled, a nd fi r s t the right wingtip fuel tank and 
then the left tiptank struck the runway . Thereafter, the nose of 
the aircraft pitched up , the engine t hrust increased, the aircraft 
rolled to the right, and it crashed in a n~arly inverted attitude . A 
fire erupted after impact , and both pilots, the only persons aboard , 
were killed. The aircraft had been manufa c tur ed in 1964. Avai labl e 
optional slow-flight modifications installed on ma ny Learje ts had 
not been installed on this aircraft . 

In recent years, several Learjet acc i dents have been investigated in 
which the aircraft, while on t he landing a pproach, exhibited simila r 
roll and yaw maneuvers followed by a los s of control and a crash. 
The other Learjets invol ved we r e mode ls 24, and 25 aircraft, with 
the Century III and Raisbeck s low-fl ight modifications. The 
investigation revealed t ha t in each l anding accident, the aircraf t 
apparently was flown , as specified, with the yaw damper disengaged, 
although the altitude at which the yaw damper was disengaged could 
not be verified. The accident recor ds indicate that turbulence, 
crosswinds, wing ic i ng, pilo t t echnique, or other conditions had . 
disturbed the aircraf t 's equilibrium during a flare or go-around 
maneuver and that errat i c ro ll and yaw maneuvers and a loss of 
aircraft control ensued. Subsequent flight tests indicated that an 
increase in engine thrust during an a ttempt to recover the aircraft 
may cause roll osci llation to become more pronounced and may reduce 
the likeli hood of recovery. 

In February of 1979, t he Federa l Aviation Administration (FAA), the 
Gates Learjet Corpor ation , the Na t i onal Aeronautics and Space 
Administration, the Nat i onal Trans portation Board, and other 
interested par t ies par t i c ipa t ed in a "Study of Selected Performance 
Characteristics of Hodif ied Learjet Aircraft." The objectives of 
the study were to examine t he operation of the stall warning sys tem, 
to determine the most pr obable e f fect of small amounts of ice on 
stall characteristics , and to study the low-speed handling qualities 
of the modified ai r craf t i n a landing configuration. 

The FAA has been aggr es s i ve ly pursuing corrective actions relative 
to these Learjet problems f or some time. A review of the accident 
data pertaining to these ai r cr a ft wa s initiated immediately 
following the May 6 a ccident at Richmond. On June 9, 1980, the 
Safety Analysis Division of FAA ' s Office of Aviation Safety 
submitted an analysis of Lear je t accidents and Service Difficulty 
Reports to the Office of Flight Operations 
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The ana lysis indicated a need for reevaluation of Learjet systems 
and subsystems concerning stick pusher and shaker, autopilot pitch 
and roll elevator, aileron and throttle cables. 

It was determined tha t aircraft control was involved in 
approximately 30 percent of the 49 accidents used in the analysis. 
Aircraft control involved overshoot, undershoot, runway alignment, 
and flying speed; but pilot flight-hour experience did not appear to 
be a factor. In addition to the "Study of Selected Performance 
Characteristics of Modified Learjet Ai r craft" held during February 
of 1979, a separ ate investigation was initiated by the FAA on 
June 17, 1980, designed to accompli sh a certification review to 
include other areas not specifically addressed i n the Board ' s 
recommendations. Although this review is still in progress, 
preliminary i nformation developed jointly by FAA and Gates Leatjet 
Corporation indicates flight characteristics at the limits of the 
operating envelope. These charateristics in combination with 
presently approved operating procedures could adversely affect 
safety of flight. In light of the foregoing, on August 1, 1980, the 
FAA issued by airmail letter an emergency airworthiness directive to 
Learjet aircraft owners. 

Immediately upon receipt of these Safety Recommendations, a notice, 
which included the Board's entire transmission, was sent to all 
Learjet operators. In addition , a GENOT was telegraphed to all FAA 
General Aviation District Offices (GADO's), Flight Standards 
District Offices (FSDO's) and Ai r Carrier District Offices (ACDO ' s), 
directing that all Learjet Part 91, 121, and 135 operators be 
contacted to verify that the operators received the notice and were 
fully aware of the contents of NTSB's Safety Recommendations. 

In addition, FAA's Office of Flight Operations established a 
separate team to review the adequacy and effectiveness of Learjet 
crew training. Also, a GENOT was distributed on May 22, 1980, to 
all GADO's, FSDO's and ACDO's. This GENOT requested the immediate 
inspection of all Learjet aircraft for installation of mach warning 
cut-out switches. We noted seven instances of aircraft with 
unapproved cut-out switch installations, and these all have now been 
removed. Finally, on June 2 , 1980, a special issue of General 
Aviation Airworthiness Alerts was published . This alert addressed 
the subject of unapproved alterations of speed warning systems in 
both air carrier and general aviation aircraft. 

On January 8, 1981, the NTSB took note of FAA's continuing 
investigations which have resulted, thus f ar, in the FAA 's issuance 
of Airworthiness Di rective (AD) 79-12-05 and airmail letter 
(emergency AD) dated August 1, 1980. Pending the results of the 
FAA's findings, Safety Recommendations A-80-53 is being maintained 
in an "Open--Accepta ble Action" status . 

The Board expressed satisfact i on with actions taken by the FAA to 
fulfill recommenation A-80-54 and the status was classi f ied as 
"Closed--Acceptable Action" on January 8, 1981. 

10 



By letter of January 8, 1981, the Board recognized that the FAA's 
responsive actions to A-80-53 and A-80-55 were closely related, and are 
subject to, the FAA's continuing investigation. The NTSB noted the 
issuance of FAA's GENOT on May 22, 1980, and General Aviation 
Airworthiness Alert, AC No. 43-16, in June 1980, regarding unapproved 
alterations to speed warning systems. Pending the results of FAA's 
continuing investigation, recommendation A-80-55 is now classified in an 
"Open--Acceptable Action" status. 

11 





Office of 
Chairman 

National Transportation 
Safety Board 
Washington, DC. 20594 

July 28, 1980 

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

Dear Mr. Bond: 

Thank you for your response to National Transportation Safety Board 
Safety Recommendation A-80-26 issued April 9, 1980. This recommendation 
stemmed from two Piper PA-22 accidents involving the inflight separation 
of the right wing. We recommended that the Federal Aviation Admin
istration (FAA): 

"Issue an Airworthiness Directive requiring an 
immediate inspection of all lift strut forks on 
those Piper Aircraft enumerated in Airworthiness 
Directive 58-10-02 for indications of cracking. 
Institute fork replacement/inspection intervals 
more stringent for forks with cut-threads than 
those specified in Airworthiness Directive 58-10-02. 
Limit acceptable replacement forks to those with 
rolled-threads." 

He have examined the FAA's emergency Airworthiness Directive (AD) 
of April 17, 1980, and the FAA's air mail letter of April 25, 1980, 
amending AD 58-10-02. We find the FAA's actions fully responsive to the 
recommendation, which is now classified as "Closed--Acceptable Action." 

Sincerely yours, 
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DFJ'ARtMENT OF TRANSPORTATION 
FEUERAL AVIATION ADMINISTRATION 

July 1, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Recommendation A-80-26, issued by the Board 
on April 9, 1980. This recommendation resulted from the Board's . 
investigation of failures of the right front fork assembly due to metal 
fatigue on selected models of Piper aircraft. 

The following are the Federal Aviation Administration's (FAA) comments 
and actions in response to this recommendation: 

A-80-26. Issue an Airworthiness Directiv~ requiring an immediate 
inspection of all lift strut forks on those Piper Aircraft enumerated 
in Airworthiness Directive 58-10-02 for indications of cracking. 
Institute fork replacement/inspection i ntervals more stringent for 
forks with cut-threads than those specified in Airworthiness 
Directive 58-10-02. Limit acceptable replacement forks to those with 
rolled-threads. 

Comment. Airworthiness Directive (AD) 58-10-02 requires 590 hours 
repetitive inspection of the wing lift strut fork for seaplanes, and 
1000-hour and 2000-hour replacement times for seaplanes an~ landplanes, 
respectively. This AD has been effective in maintaining a' good level 
of safety since 1958 for an average of about 30,000 airplanes that use 
wing lift strut fork P/N 14481 and 11431. 

However, it has become evident that some airplane operators/owners are 
switching forks from one airplane to another. Therefore, the time in 
service reflected in field records becomes questionable. To avoid 
reliance upon these questionable records, an emergency AD was issued 
April 17, 1980, (copy enclosed) which accomplishes the recommendations 
of NTSB Safety Recommendation A-80-26. This AD also eliminates 
reliance upon a relatively short repetitive inspection interval for 
maintenance of the lift strut forks with machine threads. It requires 
a magnetic inspection of all wing lift strut forks within 5 hours; 
replacement of machine-threaded forks with forks with rolled threads 
within 50 hours or 180 days, whichever occurs first; 500-hour 
repetitive inspection of forks with rolled threads; and continues the 
existing service life on forks with rolled threads. We have also 
included in the AD a request for the results of the inspection required 
by the AD for the purpose of determining if any further action will be 
required for the forks with rolled threads. 

FAA WJH Technical Center 
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AD 58-10-02 was amended April 25, 1980, by airmail letter (copy 
enclosed). It permits a dye penetrant inspection within 5 hours or 25 
days , whichever occurs first. This dye penetrant inspection is 
permitted at 20-hour intervals, until a maximum of 50 hours or 180 days, 
whichever occurs first, at which time the magnetic inspection must be 
accomplished. Additionally, it provides relief for operators who 
obtained these forks from Piper, or an FAA-approved source. This is 
accomplished by the provision that states if the parts have less than 
195 hours or 3 years in service, whichever occurs first, compliance 
with the inspection requirements of the AD do not have to be accom
pl i shed until the accumulation of 200 hours in service, or 3 years, 
whichever occurs f irst . We have also included a number of older models 
in the 50- hour and 500-hour magnetic inspect ion requirements for 
incr eased safety, although we have not had problems with these aircraft 
to date . 

We believe the preceding action corrects those deficiencies which were 
of concern to the NTSB in Safety Recommendation A-80-26. Accordingly, 
t he FAA considers action completed on this recommendat ion. 

2 Enclosures 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: April 9, 1980 

SAFETY RECOMMENDATION(S) 

A-80-26 

On February 2, 1980, a Piper Model PA-22-135, N3747A, crashed at Princeton, 
illinois, after the right wing separated in flight. On February 18, 1978, a Piper Model PA-
22, N1693P, sustained an inflight failure of the right wing and plummeted to the ground at 
Camden, Tennessee. In each accident, both persons aboard were killed. 

Both investigations disclosed that the right front fork assembly, attaching the front 
wing lift strut to the fuselage, failed in the threaded portion due to metal fatigue. Both 
assemblies were cadmium plated, steel fork models and were configured with cut-threads. 
Forks with rolled-threads are stronger and less prone to metal fatigue. For this reason, 
Piper Aircraft Corporation currently produces these forks with rolled-"threads only, 
although replacement forks with cut-threads may still be available. 

On April 21, 1977, a related, nonfatal accident involving a Piper Model J-5, N38702, 
occurred at Hindsville, Arkansas. The investigation disclosed that the left rear lift strut 
fork failed and the strut detached itself from the fuselage. Despite severe control 
difficulty, the pilot made a successful emergency landing. 

Airworthiness Directive 58-10-02, applicable to Piper Models PA-22, -20, -19, -18 , 
-16, -14, and -12, J-4, J-5, AE-1, and HE-1 series aircraft, requires that all lift strut 
forks be replaced every 1,000 hours on seaplanes and every 2,000 hours on landplanes. 
Service experience indicates that continual operation on rough terrain or rough water 
could cause fatigue failure of the fork. The forks, PIN 14481-00, are identical on all 
models except for the J-4 where it is P/N 11431. 

The failed fork from N3747A, a landplane, had been magnetically inspected in 1958 
just before being installed in this aircraft. Maintenance records indicate that the fork had 
accumulated approximately 2,000 flight-hours at the time of the accident. The failed 
forks from landplanes N1693P and N38702 had accumulated 1,899 flight-hours and 830 
flight-hours, respectively. 

2905 
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Recently, several incidents of cracking or breaking of these forks have been 
reported to the Federal Aviation Administration's Maintenance Analysis Center. One of 
these incidents involved another Piper Model J-5 airplane and occurred in flight. The 
right rear lift strut fork had broken in half in the threaded area after accumulating only 
236 flight-hours. 

In view of the above, it would appear that the requirements outlined in 
Airworthiness Directive 58-10-02 are not conservative enough to ensure an adequate 
margin of safety under all conditions. Consequently, the National Transportation Safety 
Board recommends that the Federal Aviation Administration: 

Issue an Airworthiness Directive requiring an immediate inspection of all lift 
strut forks on those Piper Aircraft enumerated in Airworthiness Directive 
58-10-02 for indications of cracking. Institute fork replacement/inspection 
intervals more stringent for forks with cut-threads than those specified in 
Airworthiness Directive 58-10-02. Limit acceptable replacement forks to 
those with rolled-threads. (Class I, Urgent Action) (A-80-26) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

July 8, 1980 

The Honorable James B. King 
Chairman, National Transportaion 

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

Dear Hr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE AD!IotiNISTRATOR 

This is in response to NTSB Safety Recommendations A-80-27 through 29, 
issued by the Board on April 9, 1980. These recommendations resulted 
from the Board's investigation of an incident which occurred January 1, 
1980, wherein a fuel leak was discovered in the tailcone service area 
of a Learjet - 36 during a postflight inspection. 

Following are the Federal Aviation Administration's (FAA) comments and 
actions in response to these recommendations: 

A-80-27. Notify all Learjet operators by telegram of the motive flow 
valve leak found in this incident, and require an immediate and a 
recurring inspection of these valves under operating pressures to 
detect and correct any fuel leaks found. 

Comment. Airworthiness Directive (AD) 80-09-06 (copy enclosed) was 
effective May 8, 1980, and required, within 25 hours, a complete · 
initial inspection of the tailcone service area for leaks, sources of 
ignition, or obstruction of vents and drains immediately after engine 
shutdown at the conclusion of each flight. Since there was no accident 
or incident involving ignition of fuel leaks in the tailcone area, and 
the air in the area is changed 8 to 11 times per minute while in 
flight, the probability of having a combustible mixture in the area 
does not appear to justify a telegraphic AD. 

A-80-28. Review the manufacturing processes used in assembling the 
motive flow valve to determine the cause of this "0" ring failure and 
take appropriate action to correct any deficiencies detected to 
preclude future fuel leaks from the motive flow valve during its normal 
operations. 

Comment. Examination of the valve body revealed no apparent cause 
for "0" ring separation. The bore in the valve body shows evidence of 
score marks, which coincide with the position of the nylon thermal 
relief plug on the rotor. The score marks could have been caused by 
particles of contaminant on the plug when it rotated in the valve body. 
The "0" ring grooves in the rotor were smooth and there were no rough 
areas where the ' "0" ring contacts the valve body. No manufacturing 
defect which could contribute to the failure could be found. Since the 
valve had been in operation for over 1,600 hours at the time of 
failure, it is unlikely that the "0" ring was damaged during assembly. 
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A-80-29. Expedite the development and installation of a method of 
restraining and venting overboard, fuel and fuel vapors that may leak 
from the motive flow valve during its normal operations. 

Comment. Gates Learjet investigated the possibility of a design change 
to preclude fuel leaking from the motive flow valve from being sprayed 
into the tailcone area. To accomplish that objective, the valve 
manufacturer is processing a design change to enclose the valve in a 
sheet metal enclosure with a drain line to permit any leakage to be 
drained overboard. When this design becomes available in the field, 
AD 80-09-06 will be revised to exempt those airplanes having the change 
incorporated from the post flight inspection requirement. 

We believe the preceding actions will correct the deficiencies which 
concerned the Board in Safety Recommendations A-80-27 through 29. 
Accordingly, the FAA considers action completed on Recommendations 
A-80-27 and 28. We will advise the Board when design change is 
completed and available in the field, thereby completing action on 
Recommendation A-80-29. 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

ISSUED: April 9, 1980 

SAFETY RECOMMENDATION($) 

A-80-27 through -29 

The National Transportation Safety Board has learned of an incident which occurred 
January 1, 1980, wherein a fuel leak was discovered in the tailcone service area of a 
Learjet-36 during a postflight inspection. The leak was traced to the left motive flow 
yalxe, (PN AV16E1182) (SNH46478) which is located in the tailcone service area where the 
batteries and other electrical components are positioned. The valve had operated about 
1,663 hours. It was reported that, when the valve was pressurized, fuel spurted about 5 
inches into the air and sprayed into the service area in sufficient quantity to wash soot 
from installed equipment in the compartment. Portions of the electrical junction box 
adjacent to the valve were saturated with fuel. 

The valve was removed and forwarded to the Gates Learjet Corporation under 
warranty for replacement, and a Service Difficulty Report, No. 01110043, was prepared. 
Under the Safety Board's supervision, the valve was X-rayed, examined visually, and then 
bench-tested at the Gates Learjet facility in Wichita, Kansas. The X-ray and the visual 
examination did not reveal any apparent defects. The screws that attached the valve 
motor to the valve body were tight and properly safetied. The cure dates of the "0" rings 
were marked "4th quarter 197 411 and the assembly date was September 5, 197 4. 

The valve was installed in a pressure test device and tested at the normal operating 
pressures it would experience in the aircraft. Fluid leaked at the mounting plate where 
the valve motor attached to the valve body. The test results were: 

Pressure 

250 psi 
310 psi 
500 psi 
310 psi 
250 psi 

21 

Rate of 
leakage (gph) 

5.54 
5.23 
6.49 
5.10 
4.43 
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. The valve motor was then removed from the valve body. The mating surfaces were 
clean, and there were no visible defects. The upper "0" ring (MS29513-16) was found to 
be broken into 3 pieces, and one piece was found between the valve body and the cylinder 
wall. The lower "0" ring was intact. 

A review of Federal Aviation Administration service difficulty reports uncovered 
two additional reports, dated 1975 and 1977, of fuel leaks in motive flow valves installed 
on Gates Learjet aircraft. 

The Safety Board is concerned about the extreme hazard that would be associated 
with having a relatively high-volume fuel leak in a compartment where there are many 
potential ignition sources. In its report of an accident involving a Gates Learjet at 
Sanford, North Carolina, the Safety Board determined that the probable cause of the 
accident was " ••. one or more low-order explosions in the aircraft's aft fuselage which 
resulted in a fire and loss of control capability. The Safety Board could not determine 
conclusively the fuel and ignition sources of the initial explosion; however gases from the 
aircraft's batteries or fuel leaks from fuel system components, or both, could have been 
present in the area of the initial explosion." y 

The Safety Board is aware that the FAA is reviewing the information gathered 
during the examination and testing of the motive flow valve involved in this incident. We 
are also aware that the Gates Learjet maintenance manual was revised on September 28, 
1979, to require a check of the hydraulic and fuel system components in the tailcone of 
Learjet aircraft for general condition and leaks during postflight inspections following 
major inspections, repairs, or alteration to the aircraft. Finally, we have been informed 
that the FAA and Gates Learjet are considering the installation of a shroud, with 
overboard drains, around the motive flow valve assembly. However, we believe the 
hazard associated with a fuel leak in the tailcone area of these aircraft requires 
additional corrective action. Therefore, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Notify all Learjet operators by telegram of the motive flow valve leak found 
in this incident, and require an immediate and a recurring inspection of these 
valves under operating pressures to detect and correct any fuel leaks found. 
(Class I, Urgent Action) (A-80-27) 

Review the manufacturing processes used in assembling the motive flow valve 
to determine the cause of this "0" ring failure and take appropriate action to 
correct any deficiencies detected to preclude future fuel leaks from the 
motive flow valve during its normal operations. (Class II, Priority Action) 
(A-80-28) 

1/ For more detailed information, read "Aircraft Accident Report - Champion Home 
Builders Company, Gates Learjet 25B, N999HG, Sanford, North Carolina, September 8, 
1977" (NTSB-AAR-79-15) 
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Expedite the development and installation of a method of restraining and 
venting overboard, fuel and fuel vapors that may leak from the motive flow 
valve during its normal operations. (Class II, Priority Action) (A-80-29) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, Memt 
concurred in these recommendations. 
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Office of 
Chairman 

National Transportation 
Safety Board 
Washington, D C. 20594 

August 25, 1980 

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

Dear Mr. Bond: 

Thank you for your letter dated July 18, 1980, responding to 
National Transportation Safety Board Safety Recommendations A-80-32 
through 34 issued April 24, 1980. These recommendations stemmed from a 
Sikorsky-76A helicopter crash off the coast of Brazil, South America, on 
March 20, 1980. Examination of a fractured main rotor head spindle 
section from the accident aircraft revealed a fatigue crack with mul
tiple origins initiating in the root of the first thread at the spindle 
inboard end. The cracks had propagated across 30 percent of the spindle's 
cross section area. The Safety Board recommended that the Federal 
Aviation Administration (FAA): 

A-80-32. Issue an Airworthiness Directive to require, 
prior to further flight, a one-time detailed inspection 
of the inboard threaded area of the main rotor spindles 
for evidence of cracks on all Sikorsky-76A model 
helicopters. 

A-80-33. Notify Foreign Regulatory Agencies of this 
action. 

A-80-34. Evaluate the need for a recurring spindle 
inspection based on the initial inspection results . 

We are pleased to note that the FAA issued telegraphic airworthiness 
directive, T80NE-21 dated April 24, 1980, and has taken appropriate 
responsive actions to fulfill the three recommendations. Safety Recom
mendations A-80-32 through 34 are now classified in a "Closed--Acceptable 
Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

July 18, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This letter addresses NTSB Safety Recommendations A-80-32 through 34, 
issued by the Board on April 24. These recommendations resulted from 
the Board's review of the crash at sea of a Sikorsky S-76A, PT-HKB, 
operating off the cqast of Brazil, South America, on March 20. 
Metallurgical examination of the recovered main rotor head spindle sec
tion from the accident aircraft revealed a fatigue crack with multiple 
or1g1ns. This finding, as we understand it, was not related to the 
accident cause. The FAA was also made awa,re of the problem and, 
pursuant to verification by metallurgists at NTSB's Metallurgical 
Laboratory, the FAA initiated, also on April 24, actions which 
satisfy the Board's objectives, as follows: 

A-80-32. Issue an Airworthiness Directive to require, prior to further 
flight, a one-time detailed inspection of the inboard threaded area of 
the main rotor spindles for evidence of cracks on all Sikorsky-76A 
model helicopters. 

Comment. A telegraphic airworthiness directive (AD), T80NE-21, was 
issued by our New England Regional Office on April 24 . Issuance of the 
AD adopts the NTSB's recommendation with some minor differences which 
are discussed herein. A copy of this AD is enclosed for your review. 

Telegraphic AD T80NE-21 action requires: 

1. Prior to further fl i ght, inspection of the P/N 76102-08000-041 
main rotor blade spindle assemblies in accordance with Sikorsky Alert 
Service Bulletin 76-65-13A, paragraphs G(1) through G(3), dated 
April 24. 

The aforementioned inspection requires: 

a. A one-time visual inspection of each spindle assembly to 
confirm that the spindle shear bearing inner race (P/N SB 5206-102/-103) 
is installed per the appropriate instructions found in the Sikorsky 
Model S-76 Maintenance Manual (Section 5-20-00, page 7, figure 5B, of 
SA 4047-76-2). If the spindle shear bearing inner race is found 
missing or is displaced beyond 1/2 inch, the spindle and shear bearing 
inner race must be removed from service and replaced wi.th a new or 
serviceable component prior to further flight. 
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Recent Sikorsky Aircraft laboratory investigations have found that a 
missing or fully displaced spindle shear bearing inner race will change 
the load (moment) distribution on the spindle. With a missing or dis
placed spindle shear bearing inner race, the magnitude of the moment at 
the spindle threaded area is found to increase significantly above that 
previously measured in the Sikorsky S-76A certification flight strain 
survey. This increased moment at the spindle threaded area results in 
a significant reduction in the service life of the spindle. The visual 
inspections for missing or displaced spindle shear bearings per 
AD T80NE-21 confirm that the spindle installation conforms to the type 
design which has been substantiated by extensive flight strain measure
ments and corresponding fatigue testing and analysis. The noted . 
1/2-inch dimension replacement criterion is considered to be conserva
tive since it has been shown by laboratory testing that the spindle 
shear bearing must be missing or fully displaced to cause a change in 
the moment distribution of the spindle and a subsequent reduction in 
the spindle service life. 

Further investigations have been conducted to confirm the findings of 
fatigue of the spindle and to further assess the consequences of a 
missing or displaced spindle shear bearing inner race. 

b. Prior to further flight, any spindle whose shear bearing 
inner race has previously been displaced (any dimension) will be 
removed from service. 

The agency has elected to require removal of all main rotor spindles 
which have experienced prior displacement of the subject spindle shear 
bearing inner race. The lack of, or questionable prior service records 
with regard to the extent of shear bearing inner race displacement, 
and/or operational time in service with a displaced inner race, 
requires this action be taken as a precautionary measure. 

c. After each rotor shutdown, the main rotor blade spindle 
shear bearing inner race inspections contained in Item 103A, Sec
tion 5-20-00, page 17, of the S-76 Maintenance Manual (SA 4047-76-2) 
must be accomplished in lieu of the previous daily inspection 
requirement . 

The spindle installation will be inspected for spindle shear bearing 
displacement after each rotor shutdown until the spindles are modified 
by adding "Cable-TY~ spacers which inhibit the displacement of the 
subject shear bearing. Subsequent to installation of the "Cable-TY" 
spacers, the installation will be inspected daily in accordance with 
the aforementioned procedures. 

2. Within the next 25 hours time-in-service after receipt of 
AD T80NE-21, the P/N 76102-08000 main rotor blade assemblies are modi
fied in accordance with Sikorsky Alert Service Bulletin 76-65-13A, 
paragraphs G(4) and G(5). 
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This modification is considered an interim action and requires the 
installation of two "Cable-TY" spacers on the spindle shaft. The 
"Cable-TY" spacers prohibit full displacement of the subject shear 
bearing; and as previously noted herein, a missing or fully displaced 
shear bearing is necessary to change the spindle load (moment) distri- . 
bution and t hus increase the moment in the threaded area of the spin
dle. Since the addition of the "Cable-TY's" prohibits fully displaced 
shear bearings and the subsequent moment increase in the spindle 
threaded area, it is not required to replace the spindle itself if a 
shear bearing inner race is found displaced . after the installation of 
the "Cable-TY's." 

The installation will be inspected daily as noted in paragraph 1c 
herein, and shear bearings found displaced will be replaced in accor
dance with the respective procedures found in the Sikorsky S-76 Main
tenance Manual (~A 4047-76-2). 

3. Main rotor blade spindles with more than 200 hours time-in
service, unless already accomplished within the last 50 hours time-in
service, will be fluorescent penetrant inspected within the next 
5 hours time-in-service in accordance with Sikorsky Alert Service 
Bulletin 76-65-13A, paragraph G(6). 

As previously noted in paragraph 1, a missing or displaced shear 
bearing is necessary to change the load (moment) distribution on the 
spindle. Telegraphic AD T80NE-21 removes from service, prior to fur
ther flight, all spindles on which the shear bearing has been pre
viously displaced or on which the shear bearing is displaced 1/2 inch 
or more in accordance with the requirements of the AD. 

Since all suspect spindles (missing or displaced shear bearing) are 
removed from service prior to further flight, it was not deemed neces
sary to fluorescent penetrant inspect the spindles remaining in service 
prior to further flight. Thus, it was elected to require compliance 
with the fluorescent penetrant inspection procedures of the AD within 
the next 5 hours time-in-service after receipt of the AD. 

Again, since all suspect spindles were removed prior to further flight, 
it was not deemed necessary to fluorescent penetrant inspect all the 
spindles regardless of time-in-service. The cracked spindle found on 
the Brazilian acc i dent aircraft had accumulated about 650 hours time
in-ser vice. Sikorsky Aircraft has indicated that a mean service life 
of spindles without a shear bearing inner race may be 500 to 700 hours 
time-in-service. Utilizing the above data and assuming a worst case 
(missing shear bearing inner race), which cannot exist in service if 
compliance with AD T80NE-21 is accomplished, it was concluded that an 
initial fluorescent penetrant inspection at 200 hours time-in-service 
would be conservative. 
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A-80-33. Notify Foreign Regulatory Agencies of this action. 

Comment. This action has been accomplished. A listing of all domestic 
and foreign owners/operators of the Sikorsky Model S-76A was forwarded 
to our Aircraft Engineering Division in the Office of Airworthiness for 
that purpose when the AD was issued. Telegrams were sent to the 
respective Civil Aviation Authorities (CAA) or equivalent of foreign
registered aircraft as part of the FAA telegraphic AD procedures. 

Additionally, requested background information pertaining to 
AD T80NE-21 was supplied via air mail to the CAA (Australia) on May 2 
and via telegram to the Brazilian Consulate (Atlanta) and the Technical 
Airspace Center (CTA) (Brazil) on April 30. 

A-80-34. Evaluate the need for a recurring spindle inspection based on 
the initial inspection results. 

Comment. We concur with this recommendation, and this was our intent 
in issuing AD T80NE-21. Paragraph 3 of AD T80NE-21 requires that all 
of the results of the inspections required per the AD be reported~ 
our New England Regional Office. 

These data, in conjunction with other investigations, .. will be utilized 
to make a finding with respect to a need for a recurrent fluorescent 
penetrant spindle inspection. 

As previously noted herein, further investigations have taken place to 
confirm the existing fatigue substantiation of the spindle and to 
further assess the consequences of a missing or displaced spindle shear 
bearing inner race. We have now completed this work and our preliminary 
findings indicate that there is no requirement for a recurring spindle 
inspection. This determination is based on our i nvestigation which 
reveals that the problem lies not with the spindle itself, but rather 
with the main rotor blade spindle shear bearing inner race. This inner 
race cracks, then moves out and fully displaces the droop stop ring. 
Once this happens, the inner race tends to crack more and subsequently 
fully departs from the spindle, resulting in a very high stress 
situation which tends to shorten the spindle life. Fatigue of the 
spindle occurred under loads caused by the bearing inner race having 
moved out to full displacement, resulting in fatigue and subsequent 
complete static fail~re of the spindle. We have worked closely with 
Sikorsky Aircraft in conducting appropriate laboratory tests to 
substantiate this sequence of events. Sikorsky Company is currently 
working on a redesign of the inner race as a result of this 
investigation and resultant findings. In the interim, AD T80NE-21 
ensures that appropriate corrective action relative to the shear bearing 
inner race is required on a continuing basis. 
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We believe the preceding actions will resolve the problems noted in 
NTSB Safety Recommendations A-80-32 through 34. 

Sincerely, 

Quentin or 
Deputy Administrator 

-/~-

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

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

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

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

ISSUED: April 24, 1980 

SAFETY RECOMMENDATION(S) 

A-80-32 through -34 

On March 20, 1980, a Sikorsky S-76A, PT-HKB, operating off the coast of Brazil, 
South America, crashed at sea, killing 14 persons. This was the first accident for this 
model helicopter since its certification in November 1978. 

The continuing investigation is under the jurisdiction of the Government of Brazil. 
On April 21, 1980, a representative of the Brazilian Accident Investigation Team 
delivered a fractured main rotor head spindle section from the accident aircraft to the 
National Transportation Safety Board's Metallurgical Laboratory for examination in order 
to verify the findings of the Brazilian Government metallurgist. 

Examination of the fractured surface verified the findings of the Brazilian Govern
ment metallurgist - a fatigue crack was present with multiple origins initiating in the 
root of the first thread at the spindle inboard end; the cracks had propagated across about 
30 percent of the spindle's cross sectional area. The total time on the spindle at the time 
of the accident was about 650 hours. The fatigued area is not easily inspected without 
partial disassembly of the main rotor head. Although the metallurgical examiniation is 
continuing, the Safety Board believes that immediate action should be taken to minimize 
the probability of a similar failure. 

Therefore, the National Transportation Safety Board recommends that the Federal 
Avaition Administrat ion: 

Issue an Airworthiness Directive to require, prior to further fligh t , 
a one-time detailed inspection of the inboard threaded area of the 
main rotor spindles for evidence of cracks on all Sikorsky-76A 
model helicopters. (Class I, Urgent Action) (A-80-32). 
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Notify Foreign Regulatory Agencies of this action. (Class I, 
Urgent Action) (A-80-33) 

Evaluate the need for a recurring spindle inspection based on the 
initial inspection results. (Class II, Priority Action) (A-80-34) 

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

6~)\:. 
By: James B. King ~ 

Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 6, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendation A-80-35 issued by the 
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 40-7 6B and P/N 40-120A nose 
wheels on Piper model PA-31 aircraft. 

Comment. 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 
}fodel PA-31 aircraft. 

The Federal Aviation Administration's (FAA) initial analysis of Service 
Difficulty Reports related to these parts indicates a variety of causes 

• of the failures experienced, such that additional investigation is 
required to determine whether some specific corrective action(s) is 
required and what , if any, that action should be. It might involve an 
action as recommended by the Board or some alternati ve ac t ion . 

We anticipate completing this review and analysis so that a decis i on as 
. to FAA's course of action can be made within the next 30 days and shall 
advise the Board of our decision at that time . 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: May 7, 1980 

SAFETY RECOMMENDATION(S) 

A-80-35 

The National Transportation Safety Board's investigation of an incident involving 
a Piper model PA-31-350, N59911, at Washington National Airport, Washington, D.C., 
on September 19, 1978, and subsequent monitoring of pertinent Service Difficulty 
Reports indicate that corrective action is necessary to reduce the possibility of similar 
occurrences. 

Immediately after receiving clearance to taxi out for a scheduled flight to Elmira, 
New York, the captain of Commuter Airlines Flight 551 taxied forward a short distance 
for a brake check. Upon brake application, the nose wheel failed and then cocked 
against the gear fork assembly. This resulted in damage to the gear retract mechanism 
and subsequent collapse of the nose gear assembly. 

Investigation revealed that the nose wheel, Cleveland P/N 40-76B, had failed in 
fatigue. The fatigue began from multiple origins adjacent to the holes of three bolts 
which hold the rim to the wheel. The fatigue area covered about 50 percent of the 
fracture surface and propagated circumferentially from the multiple origins. 
Maintenance 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 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 40-76B wheel 
installed on various models of the P A -31 series aircraft. 

We recognize 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 aircraft and that the information was discussed in the August 1977 
issue of FAA's General Aviation Inspection Aids Summary. 
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On May 9, 1979, Airworthine$ Directive 78-12-06 was issued which required 
a visual inspection of Piper Model PA-31T aircraft nose wheel assemblies, Cleve
land P/N 40-120A (Piper P/N 551-778), before each flight. This inspection may 
be accomplished by the pilot. However, the possibility of a nose wheel failure 
on other Piper PA-31 series aircraft equipped with the P/N 40-76B nose wheel 
continues to exist. Therefore, the National Transportation Safety Board recommepds 
that the Federal Aviation Administration: 

Amend Airworthine$ 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. (Cla$ II, Priority Action) (A-80-35) 

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

August 6, 1980 

WASHINGTON, D.C. 20591 

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

Safety Board 

THE ADM"INISTRATOR 

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

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendations A-80-36 and 37, 
issued by the Board on May 8, 1980. These recommendations resulted 
from the Board's investigation of three air taxi/commuter accidents 
which disclosed significant medical problems involving pilots over 
60 years of age. 

The following are the Federal Aviation Administration's (FAA) comments 
and actions in response to these recommendations: 

A-80-36. Determine through a study of the operating environment and 
rules for Part 135 operators whether the working conditions of Part 135 
pilots are sufficiently different to warrant an age limitation 
different from that established for Part 121 pilots. 

A-80-37. Amend 14 CFR 135.95 to include as an interim measure, pending 
completion of an appropriate study, an upper age limit for airmen under 
this Part which provides a level of safety equivalent to air carrier 
operations. 

Comment. We are in the process of evaluating t hese recommendations in 
detail; input from our regional offices has been solicited and is 
currently under review. The National Institutes of Health (NIH), in 
consultation with the Secretary of Transportation, is currently 
conducting a study of pilot aging which is scheduled for completion in 
late 1980. Public Law 96-171 (copy enclosed) dated December 29, 1979, 
established the requirement for this research, and a report of the 
results is to be submitted directly to the Congress within 1 year. 
This study is being conducted to determine: 

--whether an age limitation which prohibits all individuals who are 60 
years of age or older from serving as pilots is medically warranted; 

--whether an age limitation which prohibits all individuals who are 
older than a particular age from serving as pilots is medically 
warranted ; 
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--whether rules governing eligibility for first- and second-class 
medical certification, as set forth in Part 67 of Title 14 of the Code 
of Federal Regulations (as in effect on the date of enactment of this 
Act), are adequate to determine an individual's physical condition in 
light of existing medical technology; 

--whether rules governing the frequency of first- and second-class 
medical examinations, as set forth in Part 67 of Title 14 of the Code 
of Federal Regulations (as in effect on the date of enactment of this 
Act), are adequate to assure that an individual's physical condition is 
being satisfactorily monitored; and 

--the effect of aging on the ability of individuals to perform the 
duties of pilots with the highest level of safety. 

We believe it is prudent to await the results of the study before 
acting on Safety Recommendations A-80-36 and 37. Accordingly, we 
propose to withhold further response to the Board on this subject 
pending publication and our review of the NIH study. 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

Forwarded to: 

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

ISSUED: May 8, 1980 

SAFETY RECOMMENDATION(S) 

A-80-36 & -37 

Because of the burgeoning increase in air taxi and commuter carrier 
operations, the matter of pilot age and physical condition in Part 135 
operations has become increasingly important from the standpoint of 
aviation safety and the protection of the traveling public. 

The Safety Board's investigation of three air taxi/commuter accidents 
disclosed significant medical problems involving pilots more than 60 years 
of age. 

Studies to assess the effects of aging on human performance have 
generally been inconclusive. However, the progressive degeneration of 
certain important physiological functions in humans is important to 
aviation safety when it may cause sudden incapacitation, such as cardio
vascular disease, metabolic disease, and central nervous system disorders. 
These conditions relate to the ability of a pilot to resist fatigue, to 
adapt to rapidly changing environmental conditions, and to perform under 
stress. 

On the basis of these physiological factors and other considerations, 
the Federal Aviation Administration, in 1959, promulgated a regulation 
restricting the use of the services of pilots in air carrier operations 
to those under age 60 (14 CFR 121.383). Because the air taxi industry 
at that time was not a significant factor in transportation and was 
minimally regulated, it was not included in this regulation. Today , the 
air taxi/commuter industry has attained a scale of operations which rivals 
that of air carriers. 
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Because of the nature of air taxi/commuter-type operations -- the 
shorter flight segments, the numerous approaches, landings and takeoffs, 
and the relatively low altitudes which subject these f l ights to more 
weather-related problems -- the duty day of the pilot in Part 135 oper
ations may be more arduous than that worked by most pilots in Part 121 
operations. Even if the flight time and duty time limitations for Part 
135 operations are made the same as for Part 121 operations, the equipment 
and instrumentation of the aircraft often will be less sophisticated. 
Moreover, pilots may fly certain aircraft in Part 135 operations without 
a copilot. Consequently, the Safety Board believes that since the 
rationale used to establish the age limitation in 14 CFR 121 has, in the 
FAA's opinion, established an acceptable level of safety for commercial 
operations, this requirement should be equally and immediately applied to 
Part 135 operations on an interim basis. -

Recently, Congress mandated the National Institutes of Health, in 
consultation with the Department of Transportation, to further study the 
aging process with respect to a pilot's ability to safely perform his 
duties, to determine the efficacy of medical certification of pilots, and 
to determine the medical need for an age limitation for pilots. The results 
of this study may well require the FAA to reevaluate the present age 
limitation rule in 14 CFR 121.383. The Safety Board is of the opinion, 
however, that the operational environment and operating rules for Part 135 
operators are sufficiently different from Part 121 operations to warrant 
a separate study or expansion of the current study to include the effects 
of fatigue and stress on pilots engaged in air taxi and commuter operations 
with a view toward establishing the need for a different age limitation in 
14 CFR 135. 

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

Determine through a study of the operating environment 
and rules for Part 135 operators whether the working 
conditions of Part 135 pilots are sufficiently different 
to warrant an age limitation different from that established 
for Part 121 pilots. (Class II - Priority Action) (A-80-36) 

Amend 14 CFR 135.95 to include as an interim measure, pending 
completion of an appropriate study, an upper age limit for air
men under this Part which provides a level of safety equivalent 
to air carrier operations. (Class II - Priority Action) 
(A-80-37) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, AND BURSLEY, 
Members, concurred in this recommendation. 
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Office of 
Chairman 

National Transportation 
Safety Board 

Washington. DC. 20594 

September 4, 1980 

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

Dear Mr. Bond: 

Reference is made to National Transportation Safety Board Safety 
Recommendation A-80-38 issued May 14, 1980. This recommendation stemmed 
from a Beech 65-80 incident. During flight the crew saw white smoke and 
smelled fumes in the cockpit. An emergency landing was made at Dulles 
International Airport. The Safety Board's investigation revealed that 
both voltage regulators and both alternator-rectifiers were inoperative 
and that the nickel-cadmium battery was venting gas overboard. Fire 
damage was found in the voltage regulators and associated wire bundles 
under the cockpit floor~ and both alternator field windings were burned 
and shorted. We recommended that the Federal Aviation Administration 
(FAA): 

"Issue a General Aviation Airworthiness Alert describing 
the effects of damage to the floor-mounted alternator 
field current breakers and mainline circuit breakers in 
Beech Model 65-80 aircraft. The advisory should emphasize 
the desirability of compliance with Beech Service Bulletin 
No. 67-28, dated December 29, 1967." 

The Safety Board is pleased to see that the FAA has included in its 
General Aviation Alert No. 25 (AC No. 43-16) of August 1980 a cautionary 
note recommending compliance with Beech Service Bulletin No. 67-28. 
This action fulfills Safety Recommendation A-80-38, which is now 
classified in a "Closed--Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 11, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendation A-80-38 issued by the 
Board on May 14, 1980. This recommendation resulted from the Board's 
investigation of an incident on August 7, 1979, involving a Beech 65-80 
(Queen Air), N99FA, Serial No. LD-26, which departed Gaithersburg, 
Maryland. Shortly after reaching 20,000 feet mean sea level, while 
climbing southbound, the crew saw white smoke and smelled fumes in the 
cockpit. An emergency was declared and the aircraft was landed without 
further incident at Dulles International 4frport, Washington, D.C. 

Investigation revealed that both voltage regulators and both 
alternator-rectifiers were inoperative and the nickel-cadmium battery 
was venting gas overboard. Fire damage was found on the voltage 
regulators and associated wire bundles under the cockpit floor between 
the pilot seats, and both alternator field windings were burned and 
shorted. 

A Service Bulletin issued on December 29, 1967, by Beech Aircraft 
Corporation requires the relocation of circuit breakers. This 
Bulletin, No. 67-28 (copy enclosed), affects Queen Airs such as the 
incident aircraft model. The purpose of the bulletin is to prevent 
accidental damage to the alternator field circuit breakers. It gives 
the procedure to be used to relocate the floor-mounted field circuit 
breaker bracket to a lower, less vulnerable position. This Service 
Bulletin was not accomplished on the incident aircraft. 

A General Aviation Inspection Aid was issued in August 1968 by the 
Federal Aviation Administration (FAA) regarding the alternator field 
circuit breakers floor-mounted location for Beech Model 65-80. 
Moreover, the Beechcraft Shop Manual, Section VII, Queen Air Series, 
requires that the circuit breakers be checked for looseness and proper 
operation during the 100-hour inspection in the pilot's compartment. 

FAA records show there are 95 registered Beech Model 65-80 aircraft 
recorded as of January 10, 1980. The Safety Board believes that Beech 
Model 65-80 owner-operators and maintentance personnel should again be 
reminded that floor-mounted circuit breakers can be damaged and made 
inoperative if they are not protected. Accordingly, the Board 
recommended that the FAA: 
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A-80-38. Issue a General Aviation Ai-rworthiness Alert describing the 
effects"of damage to the floor-mounted alternator field current ~ 
breakers and mainline circuit breakers in Beech Model 65-80 aircraft. 
The advisory should emphasize the desirability of compliance with Beech 
Service Bulletin No. 67-28, dated December 29, 1967. 

Comment. The FAA concurs with NTSB Safety Recommendation A-80-38, and 
the following article will appear in the August 1980 issue of the 
General Aviation Airworthiness Alert, AC No. 431-16: 

Model 

Beech 
Model 65, 
A65, and 
65-80 
Series 

Subject 

Alternator 
Field Circuit 
Breakers 
P/N PSM-lON 

Text 

Cockpit personnel are cautioned to 
avoid stepping on these circuit 
breakers. 

These floor-mounted circuit breakers 
are subject to damage as a result of 
heavy foot pressures and inadvertently 
being struck by persons in the cockpit. 
If damaged, those circuit breakers may 
not provide protection for the 
alternator field circuit and associated 
aircraft wiring. 

Beech issued Service Bulletin No. 67-28 
in September 1967, to provide informa
tion which could be used to relocate 
the floor-mounted circuit breaker 
bracket to a lower, less vulnerable 
position to help prevent accidental 
damage to the circuit breakers. It is 
recommended that this Service Bulletin 
be complied with if not already accom
plished. 

Aircraft affected: Models 65 and A65, 
S/N's LC-143 thru LC-270, and all 
airplanes prior to LC-143 that have 
complied with Model 65 Service Bulletin 
No. 11; Models 65-80, 65-A80, and 
65-B80, S/N's LD-13 through LD-350 and 
LD-352, and all airplanes prior to 
LD-13 that have complied with Model 
65-80 Service Bulletin No. 2. 
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A copy of the August 1980 General Aviation Airworthiness Alert will be 
forwarded to the Board when published. 

We believe the preceding action will correct the deficiencies cited in 
NTSB Safety Recommendation A-80-38, and the FAA considers action on 
this recommendation completed. 

Sincer ely , 

~a,.s-
La ghorne Bond 
Administrator 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: May 14, 1980 

SAFETY RECOMMENDATION(S) 

A-80-38 

On August 7, 1979 , a Beech 65-80 (Queen Air), N99FA, serial No. LD-26, departed 
Gai t hersburg, Maryland, and climbed southbound. Shortly after reaching 20,000 feet 
m.s.l., the crew saw white smoke and smelled fumes in the cockpit. An emergency was 
declared and the aircraft was landed without further incident at Dulles International 
Airpor t, Washington, D.C. 

The Safety Board's investigation revealed that both voltage regulators and both 
alternator-rectifiers were inoperative and the nickel-cadmium battery was venting gas 
overboard. Fire damage was found on the voltage regulators and associated wire bundles 
under the cockpit floor between the pilot seats, and both alternator field windings were 
burned and shorted. 

The alterna tors are protected by two alternator field (10 ampere) circuit breakers 
which are mounted on the floor, in the aisle, adjacent to the right pilot's seat and by two 
mainline (105 ampere) circuit breakers which are similarly floor-mounted in the aisle 
adjacent to the left pilot's seat. Both of the mainline circuit breakers and the adjacent 
la_nding gear circuit breaker were mechanically damaged. 

Both of the alt ernator field circuit breakers were also damaged. The housing of one 
circuit breaker was partially separated from the metal retaining cap which allowed dust 
and other debris to collect within the housing in the contact point area. There was arcing 
within t he breaker housing across the foreign material at the contact points, which welded 
both sets of contact points closed. This closed the circui~ and left the field without 
circuit breaker prot ection. The damaged and inoperable floor-mounted circuit breakers 
failed t o provide protection to the electrical system which resulted in damage to the d.c. 
alternator system, and an electrical fire. 

The Safet y Board is aware of a Service Bulletin issued on December 29, 1967, by 
Beech Aircraft Corporation, which requires the relocation of circuit breakers. This 
bulletin, No. 67- 28, affects Queen Airs such as the incident aircraft model. The purpose 
of the bullP.tin is t o prevent accidental damage to the alternator field circuit breakers. It 
gives the procedure to be used to relocate the floor-mounted field circuit breaker bracket 
to a lower, less vulnerable position. This Service Bulletin was not accomplished on the 
incident aircraf t . 
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A General Aviation Inspection Aid was issued in August 1968 by the Federal 
Aviation Administration regarding the alternator field circuit breakers floor:..mounted 
location for Beech Model 65-80. This Inspection Aid states: 

These floor-mounted circuit breakers are subject to damage as a 
result of heavy foot pressures and inadvertently being struck by 
persons in the cockpit. If damaged, these circuit breakers may not 
provide protection for the alternator field circuit and associated 
aircraft wiring. 

Cockpit personnel are cautioned to avoid stepping on these circuit 
breakers. 

The Beechcraft Shop Manual, Section Vll, Queen Air Series, requires that the circuit 
breakers be checked for looseness and proper operation during the 100-hour inspection in 
the pilot's compartment. 

Information received from FAA records shows there are 95 registered Beech Model 
65-80 aircraft recorded as of January 10, 1980. The Safety Board believes that Beech 
Model 65-80 owner-operators and maintenance personnel should again be reminded t hat 
floor-mounted circuit breakers can be damaged and made inoperative if they are not 
protected. They should be informed of the importance of complying with Beech Service 
Bulletin No. 67-28. 

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

Issue a General Aviation Airworthiness Alert describing the effects 
of damage to the floor-mounted alternator field current breakers 
and mainline circuit breakers in Beech Model 65-80 aircraft. The 
advisory should emphasize the desirability of compliance with 
Beech Service Bulletin No. 67-28, dated December 29 , 1967. 
(Class II, Priority Action) (A-80-38) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 20, 1980 

WASHINGTON, D.C. 20591 

OFFICE OF 

The Honorable James B. King 
Chairman , National Transportation 

Safe t y Board 

THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendations A-80-39 and 40 
issued by the Board on May 23, 1980 . These recommendations resulted 
from the Board' s investigation of an aircraft accident on August 17, 
1979, of a Bell 47G-3-B-l helicopter which crashed near Rico, Colorado, 
killing the pilot and his passenger. The accident investigation 
disclosed that tail rotor thrust was lost during flight because the 
drive gear (P/N 47-620- 568-1) failed. The gear is located within the 
main rotor transmiss i on. 

Based on examination of the components, the Safety Board believes that 
.the higher average thrust loading on the tail rotor systems of Bell 47 
helicopters equipped with turbocharged engines can cause deterioration 
of the tail rotor driven gear shafts in main transmissions with older , 
unimproved bearings installed. Accordingly , the National Transporta
tion Safety Board (NTSB) recommends that the Federal Aviation 
Administration (FAA): 

A-80-39. Issue an Airworthiness Directive to require replacement of 
bearing (P/N 47-620-605-1) with the improved bearing (P/N 47-620-929-1) 
at the next scheduled or unscheduled removal of the main transmission 
on Bell 47 model helicopters equipped with turbocharged engines. 

Comment. The FAA concurs in NTSB's recommendation to require 
replacement of bearing (P/N 47-620-605-1) with the improved bearing 
(P/N 47-620-929-1) on BHT Model 47 series helicopters equipped with 
turbocharged engines. Airworthiness Directive (AD) action is being 
initiated to require this replacement. A copy of this AD will be 
forwarded to the Board when issued. 

A-80-40. Review and evaluate the need to replace the older bearing 
(P/N 47-620-605-1) with the improved bearing (P/N 47-620-929-1) on all 
Bell 47 model helicopters. 

Comment. A review of FAA files r eveals failures of bearing 
(P/N 47-620-605-1) on normally aspirated hel icopters as well as on 
turbocharged helicopters. The AD action referenced above will include 
all BHT Model 47 series helicopters equipped with the bearing 
(P/N 47-620-605-1). . 
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We believe the preceding action will correct the deficiencies cited in 
NTSB Safety Recommendations A-80-39 and 40. Accordingly, after 
issuance of the above-mentioned AD, the FAA will consider action on 
these safety recommendations completed. 

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

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

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

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

ISSUED: May 23, 1980 

SAFETY RECOMMENDATION(S) 

A-80-39 and -40 

On August 17, 1979, a Bell 47G-3-B-1 helicopter, powered by a Lycoming turbo
charged engine, crashed near Rico, Colorado, killing the pilot and his passenger. The 
accident investigation disclosed that tail rotor thrust was lost during flight because the 
drive gear (P/N 47-620-568-1) failed. The gear is located within the main rotor 
transmission. 

Metallurgical examination of the parts indicated that damage to the gear teeth 
resulted from axial misalignment of the gear. The misalignment was caused by a deep 
groove worn into the gear shaft. The shaft acts as the inner race for a roller bearing 
(P/N 47 -620-605-1) located immediately aft of the damaged gear teeth. The operating 
time on the main transmission since the last overhaul was 822 hours. However, the gear 
assembly and bearing are not life-limited components and are replaced based on their 
condition. The Safety Board, therefore, was not able to determine the total operating 
time on the failed gear. 

Four additional gears (P/N 47-620-568-1) in various stages of deterioration were 
submitted to the Safety Board's Laboratory for metallurgical examination. Two bearings 
(P/N 47-620-605-1) remained installed on the gear shafts which had been removed from 
main rotor transmissions on Bell 47 model helicopters powered by turbocharged engines. 
The service history on the gears was not available. The damage to the gear shafts ranged 
from light spalling to severe wear, similar to that found on the gear shaft from the 
accident aircraft. Metallurgical examination of all five gear shafts indicated that they 
complied with the engineering drawing requirements for surface hardness in the worn 
areas. 

The helicopter manufacturer reported that, after 1968, Bell Model 47 main 
transmissions were produced with an improved roller bearing (P/N 47-620-929-1) designed 
to provide a more uniform load distribution on the shaft. It was also reported that this 
bearing was used in the 200-hour qualification testing of the helicopter power train during 
certificatiQn of the turbocharged engine installation. 

Based on its examination of the components, the Safety Board believes that the 
higher average thrust loading on the tail rotor systems of Bell 47 helicopters equipped 
with the turbocharged engine can cause deterioration of the tail rotor .driven gear shafts 
in those main transmissions with the older, unimproved bearings installed. 
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Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Issue an Airworthiness Directive to require replacement of bearing 
(P/N 47-620-605-1) with the improved bearing (P/N 47-620-929-1) 
at the next scheduled or unscheduled removal of the main 
transmission on Bell 47 model helicopters equipped with 
turbocharged engines. (Class II, Priority Action) (A-80-39) 

l 

Review and evaluate the need to replace the older bearing (P/N 47-
620-605-1) with the improved bearing (P/N 47-620-929-1) on all 
Bell 47 model helicopters. (Class II, Priority Action) (A-80-40) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members,concurred in this recommendation. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 20, 1980 

WASHINGTON, D.C. 20591 

OFF-ICE 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 NTSB Safety Recommendations A-80-41 through 43 
issued by the Board on May 27, 1980. These recommendations resulted 
from the Board's investigation of the crash of N68DE, a deHavilland 
DHC-6-200, at the Knox County Regional Airport, Rockland, Maine, on 
May 30, 1979. Fifteen passengers and both pilots were killed; one 
passenger was seriously injured. Following its investigation of the 
accident, the Safety Board concluded that the flightcrew deviated from 
standard instrument approach procedures and allowed the aircraft to 
descend below the published minimum decision height, without the runway 
environment in sight. The accident occurred during a night 
nonprecision instrument approach. 

As a result of investigation of this accident, the Board expressed 
concern in two areas: maintenance practices and operational factors. 
Accordingly, the National Transportation Safety Board (NTSB) 
recommended that the Federal Aviation Administration (FAA): 

A-80-41. Publish a Maintenance Bulletin to alert FAA maintenance 
inspectors to the safety hazard associated with installation of 
mixed-color cockpit instrument lighting. The bulletin should require 
that the practice of installing mixed-color lighting be discontinued 
and that, where this practice has been implemented in the past, the 
lighting be changed to a uniform configuration. 

Comment. The FAA concurs with Safety Recommendation A-80-41 and a 
maintenance bulletin concerning this recommendation is being prepared. 
A copy will be forwarded to your office upon issuance. 

A-80-42. Require that 14 CFR 135 operators emphasize crew coordination 
during recurrent training, especially when pilots are qualified for 
both single-pilot/autopilot -and two-pilot operations. These 
requirements should be outlined in an operators's approved training 
curriculum. 

C)mment . Section 135.329 of the FAR, entitled, "Crewmember training 
requirements," does in fact include provisions which, in our opinion, 
wi ll result in effective crew coordination. Paragraph (e) of that 
section states: 
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"(e) In addition to initial, transition, upgrade and recu~rent 
training, each training program must provide ground and f4ight 
training, instruction, and practice necessary to ensure that 
each crewmember: 

(1) Remain adequately trained and currently proficient 
for each aircraft, crewmember position, and type of operation 
in which the crewmember serves; and ...... 

We believe this regulatory requirement adequately satisfies 
Recommendation A-80-42 and, accordingly, FAA considers action on this 
recommendation completed. 

A-80-43. Upgrade operations manuals of 14 CFR 135 operators to assure 
standardization by clearly delineating operational duties and 
responsibilities of all required cockpit crewmembers. 

Comment. Similarly, we believe the vehicle to ensure standardization 
is the operator's training program. Flight manuals currently specify 
crew duties, but are not considered an appropriate vehicle for 
imparting the concept of crew coordination. We direct your attention 
to Order 8430.1B, Inspection and Surveillance Procedures Air Taxi 
Operators/Commuter Air Carriers and Commercial Operators. 
Paragraph 111 of this order, entitled, "Altitude Awareness and 
Flightcrew Procedures During Instrument Approaches" (copy of applicable 
portion enclosed), speaks specifically to cockpit vigilance during 
instrument approach operations. FAA inspectors are required to ensure 
that these provisions are included in operators' training programs. 

We believe the preceding action will correct the deficiencies cited in 
NTSB Safety Recommendation A-80-43 and, accordingly, FAA considers 
action on this recommendation completed. 

Sincerely, 

Enclosure 
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NATIONAL TRANSPORTATIQ;·.~ SAFETY BOARD 
WASHINGTON1 D.C. 

F~~~~~d~d-~~~------ ---------- ------------

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

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

ISSUED: May 27, 1980 

SAFETY RECOMMENDATION(S) 

A-80-41 through -43 

At about 2100 e.d. t., on May 30, 1979, N68DE, a deHavilland DHC-6-200, owned and 
operated by Downeast Airlines, Inc., crashed on approach to runway 3 at the Knox County 
Regional Airport, Rockland, Maine. Fifteen passengers and both pilots were killed; one 
passenger was seriously injured. Following its investigation of the accident, the Safety 
Board concluded that the flightcrew deviated from standard instrument approach 
procedures and allowed the aircraft to descend below the published minimum decision 
height, without the runway environment in sight. The accident occurred during a night 
nonprecision instrument approach. 1/ The Safety Board's investigation of this accident 
disclosed two areas of concern: one in maintenance practices and the other in operational 
factors. 

In the area of maintenance factors it was found that there was a potentially 
hazardous situation regarding cockpit instrument lighting. Pilots who had flown the 
aircraft involved in the accident testified that the cockpit instrument lighting was poor. 
The cockpit lights had to be kept dim to prevent windshield/window glare, and there was a 
mixture of red and white light bulbs in the center instrument panel. Thus, if the rheostat 
was set low enough to eliminate glare from the white lights, the red bulbs did not provide 
enough light to properly illuminate the instrument in which they were installed This 
problem was the result of a maintenance practice which allowed maintenance personnel to 
replace burned out light bulbs with new bulbs of either color. With this combination of 
white and red bulbs, the pilots were forced to choose between setting the white lights at a 
level that would allow them to read all the instruments, with the resulting glare and 
possible loss of night vision, or at a lower setting where the white lights did not cause 
glare but instruments would be unreadable. 

In the operational factors investigation it was disclosed that there was a lack of 
standardized procedures for cockpit management and for two-pilot crew coordination at 
Downeast Airlines. The only procedures outlined in the company flight manual for the 

1/ For more detailed information, read "Aviation Accident Report-Downeast Airlines, 
fnc., deHavilland DHC-6-200, N68DE, Rockland, Maine, May 30, 1979" (NTSB-AAR-80-5). 
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copilot were to maintain aircraft cleanliness, assure passenger comfort, and perform 
other duties as commanded by the captain. Consequently, there was neither clear 
delineation of responsibilities or workload in the cockpit nor procedural standardization 
among captains. The first officers' duties varied at the discretion of each captain. 

The captain and first officer of the accident aircraft were qualified for single
pilot/autopilot operations in Piper Navajo aircraft, and for two-pilot operations in 
deHavilland DHC-6-200 aircraft. When a flightcrew is dual-qualified in this manner, and 
pilots frequently shift from one aircraft to the other, a clear delineation of duties and 
responsibilities when operating in the two-pilot crew environment is essential. Otherwise, 
the safety advantages inherent in the two-pilot crew concept are negated. 

The Safety Board concludes that both areas of concern pose potential hazard to the 
safe operation of any flight. Therefore, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Publish a Maintenance Bulletin to alert Federal Aviation 
Administration maintenance inspectors to the safety hazard 
associated with installation of mixed-color cockpit instrument 
lighting. The bulletin should require that the practice of installing 
mixed-color lighting be discontinued and that, where this practice 
has been implemented in the past, the lighting be changed to a 
uniform configuration. (Class II, Priority Action) (A-80-41) 

Require that 14 CFR 135 operators emphasize crew coordination 
during recurrent training, especially when pilots are qualified for 
both single-pilot/ autopilot and two-pilot operations. These 
requirements should be outlined in an operator's approved training 
curriculum. (Class II, Priority Action) (A-80-42) 

Upgrade flight operations manuals of 14 CFR 135 operators to 
assure standardization by clearly delineating operational duties and 
responsibilities of all required cockpit crewmembers. (Class II, 
Priority Action) (A-80-43) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in these recommendations. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRA~ION 

August 26, 1980 

The Honorable James B. King 
Chairman , National Transportation 

Saf ety Boar d 
800 I ndependence 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-80-44 issued by the 
Board on May 28, 1980. This recommendation resulted from the Board's 
investigation of a bird strike to a Royale Airlines Beech B-99 at 
Lafayette, Louisiana, on April 5, 1979. 

A-80-44. Conduct a study to determine whether the structural 
characteristics of general aviation aircr~ft windscreens equipped with 
heating elements are enhanced by the use of such elements and apprise 
operators of optimal procedures through inclusion in appropriate flight 
manuals or issuance of an advisory circular. 

Comment. The basis for this recommendation cites an instance of bird 
penetration of a Beech 99 windscreen. The Federal Aviation 
Administration is initiating a study of general aviation and commuter 
airplane accidents to evaluate bird strike history. As a part of the 
effort , we are reviewing windshield designs to determine the 
feasibility of developing guidelines for the heating of general 
aviation airplane windshields. We will advise you of our progress in 
this effort on or about January 1, 1981. 

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

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

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

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

ISSUED: May 28, 1980 

SAFETY RECOMMENDATION(S) 

A-80-44 

On April 5, l97~, a Royale Airlines Beech 8-99 , Nl922T, being operated under 14 
CFR 135, was struck by a flock of birds while descending for a landing at the Regional 
Airport in Lafayette, Louisiana. One bird penetrated the right windscreen, resulting in 
minor injuries to the copilot. There were 2 crewmembers and 13 passengers on board the 
aircraft. The National Transportation Safety Board's investigation of this incident 
indicates that corrective action is necessary to reduce the possibility of windscreen 
penetration in tnis and similar aircraft. 

The Beech 99A windscreen is constructed of two-ply plate glass panels, with a single 
vinyl material sandwiched in between. The windscreen also incorporates a heating 
element. Investigation revealed that the flightcrew had not activated the windscreen 
heat during the descent, and the Flight Operations Manual does not specify the use of 
windscreen heat when descending. Further , according to the aircraft manufacturer's 
engineers, the manual does not suggest the use of windscreen heat in an area of high bird 
strike probability, and no bird strike tests hav(; been eonducted on the Model 99 aircraft 
windscreen since there is no requirement for such tests in 14 CFR Part 23. 

At the Safety Board's request, the Federal Aviation Administration queried its 
computer for Service Difficulty Reports over the last 5 years in which bird strikes were 
reported. The computer run revealed that about 15 bird strikes have been reported 
involving general aviation aircraft. These strikes occurred not only on windscreens but on 
other areas of the aircraft as well. 

A query of the Safety Board's accident/incident computer revealed that there were 
53 bird strikes reported on all types of general aviation aircraft between 1964 and 1978. 
During the period, 6 aircraft were destroyed, 45 were damaged substantially, and 2 were 
damaged slightly. In addition, 5 persons were killed and 115 were injured as a result of 
these accidents. 
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The Beech 99 is used primarily in commuter operations, and it is used extensively in 
operations around coastal regions and at the lower altitudes where exposure to bird strikes 
is more likely. The Safety Board believes that the windscreens of the Beech 99 and 
similar aircraft used in commuter and air taxi operations should be tested to determine 
their tolerance to bird strikes in both the "hot" and "cold" configurations. Bird strike 
tests on windscreens have been conducted on many types of aircraft in the "heated" versus 
"cold" configuration, and the heated windscreen was found lE{ss susceptible to breakage or 
penetration. Tests or studies should be conducted to determine which condition offers the 
best protection in the event of a bird strike. This information should be incorporated into 
appropriate flight manuals and appropriate procedures should be made a part of the 
aircraft checklist. · 

In view of the above, the National Transportation Safety Board recommends that the 
Federal Aviation Administration: 

Conduct a study to determine whether the structural characteristics of 
general aviation aircraft windscreens equipped with heating elements 
are enhanced by the use of such elements and apprise operators of 
optimal procedures through inclusion in appropriate flight manuals or 
issuance of an advisory circular. (Class III, Longer Term Action) (A-80-
44) 

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

National Transportation 
Safety Board 
Washington,O C. 20594 

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

Dear Mr. Bond: 

Thank you for your letter of August 20, 1980, responding to National 
Transportation Safety Board Safety Recommendation A-80-45 issued May 28, 
1980. This recommendation stemmed from an inflight fire aboard a Beech 
C-18S caused by a rup tured aerosol can. We recommended that the Federal 
Aviation Administration (FAA): 

"Publish the circumstances of this incident in the 
Maintenance Notes Section of the General Aviation 
Airworthiness Alerts, stressing the fact that pilots 
and maintenance personnel share a responsibility to 
insure there are no uncovered or unprotected electrical 
terminal studs exposed in aircraft. The Maintenance 
Note should also remind pilots of the danger involved 
when carrying pressurized aerosol cans in an aircraft." 

The Safety Board is pleased to note that the FAA concurs with this 
recommendation and has included highlights of this incident in the 
August 1980 issue of the General Aviation Airworthiness Alerts. The 
status of Safety Recommendation A-80-45 is classified as "Closed-
Acceptable Action." 

Sincerely yours, 

4:~ 
~ James B. King 

1 
r ~ Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINiSTRATION 

August 20 , 1980 

WASHINGTON, D.C. 20591 

OFFICE OF 

The Honorable James B. King 
Chairman , Na t ional Transportation 

Safety Board 

THE ADMINISTRATOR 

800 Independence Avenue , SW. 
Washing ton , D. C. 20594 

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendation A-80-45 issued by 
the Board on May 28. This recommendation resulted from the Board's 
investigation of an onboard fire aboard a Beech C-18S aircraft 
caused by a ruptured aerosol can. 

A-80-45. Publish the circumstances of this incident in the 
Maintenance Notes Section of the General Aviation Airworthiness 
Alerts , stressing the fact that pilots and maintenance personnel 
share a r esponsibility to insure there are no uncovered or 
unpro t ected electrical terminal studs exposed in aircraft. The 
Maintenance Note should also remind pilots of the danger involved 
when carrying pressurized aerosol cans in an aircraft. 

Comment. We concur with the Board's recommendation and have taken 
appropriate steps to include pertinent highlights of this incident 
in the August 1980 issue of the General Aviation Airworthiness 
Alerts. A copy of this publication is enclosed and FAA considers 
action on this recommendation completed. 

Sincerely , 

~~/?~ 
ghorne Bond 

Administrator 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: May 28, 1980 

SAFETY RECOMMENDATION(S) 

A-80 -45 

On July 13, 1979, Ward Air, Juneau, Alaska, dispatched a float-equipped Beech 
C-18S aircraft on a flight from Juneau to Drake Island, Alaska, and return. The flight 
was to be conducted under visual flight rules in accordance with 14 CPR 135. The pilot 
filed a VF R flight plan and was the only occupant on board the aircraft when it 
departed Juneau. The flight to Drake Island, located in the Glacier Bay area northwest 
of Juneau, was uneventful. The aircraft landed at Drake Island and the pilot boarded 
two passengers. One passenger was an ambulatory patient en route to a hospital in 
Juneau. 

The aircraft had departed Drake Island and was climbing through an altitude of 
2,500 feet mean sea level when fire appeared behind the copilot seat. The pilot and 
one passenger used a handheld portable fire extinguisher to put out the fire. The pilot 
stated that windows and hatches were opened to exhaust the smoke and the flight 
continued to its Juneau destination. Neither of the two passengers was injured. The 
pilot received first-degree burns to his hands while he was extinguishing the fire. 

The Safety Board's investigation disclosed that a pressurized aerosol can of 
furniture polish (used onboard as a window cleaner) had been placed on a shelf directly 
behind the copilot seat next to an uncovered and unprotected electric terminal strip. 
The shelf was approximately 14 inches above the floor, and there were seven uncovered 
electrical terminal studs attached to a bracket on the bulkhead adjacent to the shelf. 
During the flight the aerosol can apparently became displaced from its original upright 
position and fell across the terminals studs. The pressurized can contacted the studs 
which caused a short circuit that burned through the thin aluminum wall of the can and 
ignited the contents of the container. The can burned like a blowtorch and ignited the 
upholstery, which was made of fiberglass and plastic. The fire quickly spread up to the 
emergency escape hatch before it was extinquished with the help of the passenger. Had 
the pilot been alone in the aircraft when the fire erupted, the outcome could have been 
catastrophic. 
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In view of the above, the National Transportation Safety Board recommends that the 
Federal Aviation Administration: 

Publish the circumstances of this incident in the Maintenance Notes Section of 
the General Aviation Airworthiness Alerts, stressing the fact that pilots and 
maintenance personnel share a responsibility to insure there are no uncovered 
or unprotected electrical terminal studs exposed in aircraft. The Maintenance 
Note should also remind pilots of the danger involved when carrying 
pressurized aerosol cans in an aircraft. (Class n, Priority Action) (A-80-45) 

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

.v'ashington.D C. 20594 

SEP 2 9 1980 

Thank you for your letter dated August 29, 1980, responding to 
National Transportation Safety Board Safety Recommendation A-80-46 
issued June 3, 1980 . This recommendation stemmed from our investiga tion 
of a Redcoat Air Cargo, Ltd., Bristol Britannia 253, which crashed about 
7 minutes after takeoff from Boston's Logan International Airport on 
February 16, 1980. We recommended that the Federal Aviation Administration 
(FAA) ensure that the Automatic Terminal Information System (ATIS) 
advisories contain all essential forecasted meteorological conditions 
including SIGMET's which are likely to affect aircraft operating in 
terminal areas served by the ATIS. 

The Safety Board has examined the pending revisions to the FAA 
Facility Operation and Administration Handbook (7210.3E). The revisions 
include notification of appropriate current SIGMET's and PIREP's in ATIS 
broadcasts . This satisfies the intent of Safety Recommendation A-80-46, 
which is now classified in a "Closed--Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 29, 1980 

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 NTSB Safety Recommendation A-80-46 issued by the 
Board on June 3, 1980. This recommendation resulted from the Board's 
investigation of a Redcoat Air Cargo, Ltd., Bristol Britannia 253 which 
crashed at Billerica, Massachusetts, about 7 minutes after takeoff from 
Boston's Logan International Airport, on February 16. 

The following is the Federal Aviation Admipistration's (FAA) comment 
and action in response to this recommendation: 

A-80-46. Ensure that the Automatic Terminal Information System (ATIS) 
advisories contain all essential forecasted meteorological conditions 
including SIGMET's which are likely to affect aircraft operating in 
terminal areas served by the ATIS. 

Comment. The FAA Facility Operation and Administration Handbook 
(7210.3E) is being revised to include notification of appropriate 
currrent SIGMETs and PIREPs in ATIS broadcasts. A copy of the revised 
requirements is enclosed. 

The FAA considers action completed with regard to this recommendation. 

Sincerely, 

~AAAUL.-tJ?£ 
angh rne Bond 

Administrator 

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

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

Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 2059 J 

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

ISSUED: June 3, 1980 

SAFETY RECOMMENDATION(S) 

A-80-46 

On February 16, 1980, a Redcoat Air Cargo, Ltd., Bristol Britannia 253 crashed at 
Billerica, Massachusetts, about 7 minutes after takeoff from Boston's Logan 
International Airport . Although the flightcrew obtained a weather briefing from the 
National Weather Service (NWS) more than 2 hours before the aircraft departed Boston, 
they did not receive a current SIGMET. A SIGMET forecasting severe icing conditions 
near the surface in the Boston area was valid, but it was not transcribed on the Boston 
Logan ATIS. 

On March 9, 1980 , a CeESna 172 crashed shortly after takeoff from Arapahoe 
County Airport, near Denver, Colorado. The Safety Board's investigation of this 
accident indicates that the aircraft encountered severe up-and-downdrafts shortly after 
liftoff from the runway. Since the flight was intended to be a local VFR instruction and 
pleasure operation, the pilot did not obtain a weather briefing. However, at the time of 
the accident, a SIGMET forecasting moderate to severe turbulence and 
up-and-downdrafts for the local area was valid. The pilot monitored the Arapahoe 
County Airport ATIS channel for local conditions. However, as in the previously cited 
accident, there was no reference to the currently valid SIGMET on the ATIS report . 

The Safety Board has made several safety recommendations in the past regarding 
the adequacy and timelineES of the transmission of severe weather information to 
pilots, most recently A-77-65 and A-77-68. The FAA's actions as a result of these 
recommendations have improved the SIGMET notification procedures for en route 
operations. However, we believe a significant communications gap still exists for 
aircraft operations in the terminal environment, when the crew may or may not be 
monitoring an en route frequency. As you know, in safety recommendation A-77-68, 
we recommended the formulation of "rules and procedures for the timely disseminat ion 
by Air Traffic Controllers of all available severe weather information to inbound and 
outbound flightcrews in the terminal area." The Safety Board is holding the status of 
that recommendation "open--acceptable action" pending the finalization of your 
planned program aimed specifically at disseminating weather data in terminal areas. 
The Safety Board reiterates its concern expressed in safety recommendation A-77-68 
and urges continued efforts to achieve early implementation of your planned solution. 
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Notwithstanding the efforts and goals of your agency in response to A-77-68, the 
Safety Board believes that immediate action can and should be taken to solve part of this 
problem by transmitting severe terminal weather information to pilots by means of the 
ATIS broadcast. There is no mandatory provision for weather advisories such as SIG MET's 
and PIREP's on ATIS broadcasts. The present guidelines for use of the ATIS restricts the 
broadcast time to about 30 seconds. However, the Safety Board is aware that the existing 
ATIS equipment has the capability of a 3-minute broadcast. Therefore, it is possible to 
include a brief notification of current SIGMET's and selected PIREP's on the ATIS 
broadcast without imposing undue workload on personnel or without additional equipment. 

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

Insure that the ATIS advisories contain all essential forecasted meteorological 
conditions including SIG METS which are likely to affect aircraft operating in 
terminal areas served by the A TIS. (Class II, Priority Action) (A-80-46) 

DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, 
concurred in this recommendation. KING, Chairman, · not p tici e. 
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DEPARTMENT OF TRANSPORTATION 
fEDERAL AVIATION ADMINISTRATION 

August 29, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-80-47 and 48 
issued by the Board on June 3, 1980. These recommendations resulted 
from the Board's investigation of a Gulfstream American Model AA-lB 
aircraft involved in a fatal accident. The investigation revealed 'that 
the handle of the fuel selector valve, P/N SP2358B3, was selected to 
the right tank position; however, the right port of the valve was 
blocked completely and the left port was blocked partially by the 
valve's plastic core. 

The Federal Aviation Administration's (FAA) Southern Region Engineering 
and Manufacturing Branch, working directly with Gulfstream American 
Corporation, was able to induce a failure similar to the one found on 
the accident airplane by striking the valve handle with a 12-pound 
hammer and imparting a bending force on the core through the shaft. 
Based on this testing and our evaluation of data, we believe that the 
failure on the accident aircraft occurred due to impact damage. 
Enclosed is a copy of the test results performed by Gulfstream American 
Corporation. 

A survey of the FAA's Maintenance Analysis Center records discloses one 
other case of a fuel selector valve plastic core failure and nine 
cases of fuel selector valve binding. The valve core failure occurred 
on April 11, 1977, on a Gulfstream American Model AA-1. The failure of 
this valve was due to overtorquing of the valve handle and was 
accomplished by gripping the valve with a device other than the 
airplane manufacturer's furnished handle, providing a larger moment. 
One of the nine remaining difficulty reports cited a shaft seal leak. 
The other eight were all reported during the 1978 winter season in the 
Long Island, New York, area. Six of these eight r eports involve two 
airplanes and we believe all eight reports only involve three 
airplanes. We do not consider these reports to define an adverse 
trend, and our review of these eight reports led us to conclude that no 
corrective action is warranted at this time. 

The valve is in wide use in general aviation airplane manufacture. It 
is used in most of the Piper PA-28 and PA-38 series airplanes, the 
Maule M4 and M5, Mooney M20J, and perhaps other series airplanes. The 
valve is installed in over 27,000 Piper PA-28 airplanes· and 1,820 AA-1 
airplanes. 
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The following are the FAA's comments and actions in response to these 
recommendations: 

A-80-47. Issue an Airworthiness Directive for all Gulfstream American 
model aircraft to require disassembly of the fuel selector valve for 
inspection, cleaning, and lubrication at 100-hour intervals. 

Comment. We do not believe that an airworthiness directive is 
warranted to require dissassembly, inspection, cleaning, and 
lubrication at 100-hour intervals. We believe that the specified 
500-hour interval required in the Aircraft Maintenance Manual is 
adequate. Shorter disassembly intervals introduce the possibility for 
faulty reassembly and introduction of contaminates . 

A-80-48. Evaluate the design of fuel selector valve, P/N SP2358B3, and 
require correction of any deficiencies found during the evaluation. 

Comment. We have conducted an evaluation of the design and believe it 
is adequate. This valve is in common use in general aviation small 
aircraft. The valve has a good service history and was greatly 
improved by the introduction of the plastic core material in lieu of a 
bronze material used earlier. We do not find that any corrective 
action is necessary toward improving the design further. We will 
continue to monitor the valve and will take corrective actions if our 
monitoring indicates it is necessary. 

~~ff~ 
anghorne Bond 

Administrator 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: June J, 1980 

SAFETY RECOMMENDATION(S) 

A-80-47 and -48 

On November 29, 1979, a Grumman American Model AA-1B, N8971L, departed 
Melbourne Regional Airport, Melbourne, Florida, on an instrument training flight. 
There were no communications with the flightcrew after it departed Melbourne. The 
flight failed to return and was reported missing. The wreckage was located on 
November 30, 1979, about 8 miles west of Melbourne in a level grass pasture. Both 
pilots were fatally injured. 

The Safety Board's investigation revealed that the handle of the fuel selector 
valve, P/N SP2358B3, was selected to the right tank position; however, the right port of 
the valve was blocked completely and the left port was blocked partially by the valve's 
plastic core. Disassembly of the selector valve showed that the plastic core had 
separated from the valve handle. A survey of the Federal Aviation Administration's 
Maintenance Analysis Center records indicated that one other case of a fuel selector 
valve plastic core failure and eight cases of fuel selector valve binding have been 
reported over the last 5 years. 

The service manual for the aircraft requires disassembly of the selector valve 
every 500 hours for cleaning and lubrication. This maintenance reportedly was 
performed on the aircraft involved in this accident at its last annual inspection on 
March 30, 1979, 163 flight-hours before the accident. 

The Safety Board recognizes that the FAA has been active in alerting owners and 
operators of Gulfstream American Models AA-5A, -5B, and -1 of fuel selector valve 
difficulties by addressing this information in the August 1978 issue of the General 
Aviation Airworthiness Alerts and in the September 1977 issue of the General Aviation 
Inspection Aids Summary. 
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·Because of the circumstances of this accident and the potential for future fatal 
accidents, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Issue an Airworthiness Directive for all Gulfstream American model aircraft 
to require disassembly of the fuel selector valve for inspection, cleaning, and 
lubrication at 100-hour intervals. (Class II, Priority Action) (A-80-47) 

Evaluate the design of fuel selector valve, PIN SP2358B3, and require 
correction of any deficiencies found during the evaluation. (Class n, Priority 
Action) (A-80-48) 

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



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF September 9, 1980 
THE ADMINISTRATOR 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendation A-80-49 issued by the 
Board on June 11, 1980. This recommendation resulted from the Boar d's 
investigation of the crash of an Aerospatiale Alouette III hel i copt er 
near Ogden, Utah, on December 14, 1978 • . 
A-80-49. Issue an Operations Alert Bulletin to remind operators of 
Aerospatiale helicopters of the requirement to set altimeters to read 
actual altitude above mean sea level .for reference during all flight 
operations below 18,000 feet mean sea level as specified in 14 CFR 91.81 . 

Comment. The procedure being followed by the Aerospatiale helicopter 
pilots in computing performance capabilities is satisfactory. However , 
good operating procedure should be followed by setting the current 
altimeter setting in the altimeter prior to takeoff. The hazards of 
operating, especially at night, at low altitudes or when specific 
altitude information is necessary without accurate altitude data is 
obvious. An Air Carrier .Operations Bulletin, A-80-3, Altimeter 
Setting, Aerospatiale Alouette III Helicopters, emphasizing proper 
procedures and the potential safety problem is presently in the 
coordination process within the Federal Aviation Administration. We 
will forward a copy of this bulletin to you when it becomes available . 

We believe our action satisfies the intent of Safety Recommendation 
A-80-49. 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: June ll~ 1'1-80 

SAFETY RECOMMENDATION(S) 

A-80-49 

During the early morning hours of darkness on December 14, 1978, an 
Aerospatiale Alouette III helicopter, which was being operated under 14 CPR 135, 
crashed into the Great Salt Lake near Ogden, Utah. The helicopter was being used to 
transport oil rig workers between a shore base and a drilling platform. Though the 
helicopter was destroyed, the six occupants survived with various injuries. 

The National Transportation Safety Board's investigation of the accident revealed 
that the pilot was flying with an altimeter barometric setting of 1013 millibars (29.92 in 
Hg standard pressure) rather than the setting which would result in an indication of 
actual altitude above mean sea level. Although this played no role in the cause of the 
accident, the Safety Board believes the practice to be unsafe especially when the 
ambient pressure is below standard. In this case, the practice of setting standard 
pressure into the altimeter would place an aircraft at a lower altitude than indicated by 
the instrument. Interviewed after the accident, the pilot stated that he routinely flew 
the Alouette and Lama helicopters with the altimeter set to standard barometric 
pressure because the existing pressure altitude had to be entered on a lift computer 
installed in the helicopter. The lift computer permits the pilot to determine the 
performance capability of the helicopter for the ambient conditions and load during 
lifting operations. To use the computer, the pilot enters the ambient pressure altitude 
and temperature on the computer and reads directly the percentage of performance 
capability available. The easiest means of obtaining ambient pressure altitude is to set 
standard barometric pressure into the altimeter and read pressure altitude directly. 

The altimeters on other Aerospatiale helicopters parked at the operator's facility 
also were set to standard barometric pressure. Moreover, the chief pilot for the 
operator stated that he was aware of other Aerospatiale helicopter operators who 
conducted flight operations with altimeters set to standard barometric pressure. The 
Principal Operations Inspector for the air taxi operator was aware of the procedure. In 
fact, he approved of the procedure because he believed 14 CPR 91.81 (altimeter 
settings) applied only to flights operating at or above 3,000 feet above the surface. 
However, the Federal Aviation Administration's Airspace and Traffic Branch views 
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14 CFR 91.81 as clear and unambiguous in the requirement that altimeters be set to read 
altitude above mean sea level and that these operators are clearly in error by setting 
altimeters to standard barometric pressure. 

The Safety Board believes that an accurate altimeter, set to the nearest station 
pressure, to read altitude above mean sea level is necessary at all times to assure safety 
of flight, but especially when operating at low altitude at night under low visibility 
conditions, or when adhering to the en route altitude restrictions provided on navigational 
charts or specified by air traffic control facilities. 

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

Issue an Operations Alert Bulletin to remind operators of Aerospatiale 
helicopters of the requirement to set altimeters to read actual altitude above 
mean sea level for reference during all flight operations below 18,000 feet 
mean sea level as specified in 14 CFR 91.81. (Class II, Priority Action) 
(A-80-49) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
Members, concurred in this recommendation. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

S0ptember 15,1980 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 I ndependence Avenue, SW. 
Washington, D.C. 20594 

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
TH.E ADM INISTRATOR 

This is in response to NTSB Safety Recommendation A-80-50 issued by the 
Board on June 17, 1980. This recommendation resulted from the Board's 
investigation of an accident which occurred on March 10, 1979, when a 
Swift Aire Lines , Inc., Aerospatiale Nord 262, ditched in Santa Monica 
llay near Marina Del l~y, California, shortly after takeoff from 
Los Angeles International Airport. 

The Board cited as one of the causal fact ors in the accident an 
i. lli.ldvecLenl aulof<.!allwr of tlw rlght prop~:ller. 

A-80-50. Issue an Advisory Circular or by other appropriate means 
advise operators of specific illustrations of failures and malfunctions 
which should be reported to the Service Difficulty Reporting Program 
tinder provisions of 14 CFR 121.703(c) and 14 CFR 135.41S(c), regardles s 
of phase of ground operation or flight at which they occur, and, as a 
minimum among those illustrations, include propeller malfunctions, 
inadvertent autofea ther systems activation, and engine component 
structural failure . 

Comment . Several years ago, the FAA recognized the need for updating 
FAR Sections 121.703 and 135.415 so that the reporting requirements 
could be made compatible with today'ti aviatlon environment. Therefor<.! , 
a staff study was instituted. This study examined the language for any 
needed clarification and evaluated items which could be deleted or 
consolidated with other reportable items. It also considered new items 
which should be required to be reported. Now that this study has been 
completed , a regulatory review is planned in order to summarize and 
evaluate the reporting requirements. When the review is completed, and 
appropriate sections of the FARs updated, the FAA will evaluate the 
desirability of publishing an Advisory Circular, as recommended by the 
Board. 

W<' wi11 inform the fionrd of our clcci~-:ion rc.•L1tivt! to puhlieati.on or ;111 

Advisory Circular following completion of a regulatory review. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: June 17, 1980 

SAFETY RECOMMENDATION($) 

A-80-50 

On ~1arch 10, 1979~ a Swift Aire Lines , Inc., Aerospatiale Nord 262, N418SA, 
ditched in Santa Monica Bay near \llarina Del Ray, California, shortly after takeoff 
from Los Angeles International Airport. The flight was a scheduled -commuter 
operation from Los Angeles, California, to Santa \1aria, California. Of the four 
passengers and two crewmembers aboard the aircraft , two crewmembers and one 
passenger were killed. 

One of the causal factors in the accident was an inadvertent autofeather of the 
right propeller. Durinp: the investigation, the Safety Board learned that another Nord 
26 2 operator had reportedly experienced 50 to 60 inadvertent propeller autofeathers. 
The Safety Board's investigation of the operator's records confirmed 20 propeller 
autofeathers, none of which had been reported into your organization's Service 
Difficulty Reporting Program. The confirmed autofeathers occurred during the time 
period from September 1, 1978, to \lay 25, 1979. Apparently, this vital data was not 
reported to the Service Difficulty Reporting Program because each event occurred 
either during static engine runups or during the takeoff roll, and, therefore , did not 
constitute a reportable incident according to 14 CFR 121.703 (b) and 14 CFR 135.41 5 
(b) and did not clearly fall within the ambit of subparagraph (c) of either paragraph 
which are ambiguous and allow varied interpretations as to their application to the 
Service Difficulty Reporting Program . 

The Safety Board believes that prooeller malfunctions, inadvertent autofeather 
system activations, and engine component structural failures should be reportable items 
under 14 CFR 121.703 (c) and 14 CFR 135.415 (c) re~ardless of the phase of ground or 
flight operation in which they were experienced. These events could clearly endanger 
the safe operation of an aircraft if they were to occur at a critical phase of takeoff or 
flight. Therefore, the Safety Board believes that operators should report these specific 
malfunctions or failures . The assimilation and distribution of the facts and 
circumstances of such occurrences through the Service Difficulty Reporting Program 
would enhance the FA A's data base and the consequent ability to identify potential 
accident causing mechanisms. To accomplish this, the Safety Board believes tnat the 
Service Difficulty Board should provide specific illustrations of items operators are to 
report under 14 CFR 121.703 (c) and 14 CFR 135.415 (c) . 

27 21-B 
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Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Issue an Advisory Circular, or by other appropriate means, advise 
operators of specific illustrations of failures and malfunctions 
which should be reported to the Service Difficulty Reporting 
Program under the provisions of 14 CFR 121.703 (c) and 14 CFR 
135.415 (c) regardless of the phase of ground operation or flight at 
which they occur, and, as a minimum among those illustrations, 
include propeller malfunction, inadvertent autofeather systems 
activation, and engine component structural failure. (Class II, 
Priority Action) (A-80-50) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY, 
!\1 embers, concurred in this recommendation. 

( 

~ilm.es J3<-Klng
f' haifrnan 

/ 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRAT~ON 

September 26, 1980 

Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman : 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-80-51 and A- 80-52 
issued by the Board on June 30, 1980. The~e recommendations resulted 
from the Board's review of 14 CFR 91 . 23 (Full requirements for flight in 
IFR conditions) and 91.83 (Flight Plan; information required), relative 
to the requirement that a p·ilot file for an alternate airport in a 
flight plan. 

A-80-51. Alert pilots to the disparity between the requirements of 14 
CFR 91.23 and 91.83 and the approach minimums for certain high al titude 
airports, by publishing in the Airman Information Manual and on 
appropriate approved approach charts a specific requirement to file for 
.an alternate airport for those airports where approach minimums are 
higher than 2,000 feet above airport elevation. 

A-80-52. Amend 14 CFR 91.23 and 91.83 to require pilots to file for an 
alternate airport on an IFR flight plan whenever the ceiling of the 
destination airport is forecasted to be less than 2,000 feet above t he 
airport or 1,000 feet above the minimum approach altitude or visibility 
less than 3 miles for a period of 1 hour before to 1 hour after the 
estimated time of arrival. 

We note that these recommendations are related to FAR Parts 91. 23 and 
91.83, but recent rulemaking actions have also amended Part 121.619 to 
reflect the requirements stated in Part 91. 

The intent of these rulemaking actions was to eliminate the requi r ements 
to designate an alternate airport when the weather conditions at the 
airport were ·VFR and the approach aids permitted the aircraft to descend 
into VFR conditions . However ; there appears to be a limited number of 
airports (approximately five) where the amended regulations do not 
adequately address the primary approach aid for the airport. At these 
airports, it is possible for a pilot ·to literally comply with the 
requirements and not be able to descend to visual conditions or have 
adequate fuel reserves to divert to an alternate airport. At present , 
this problem has not, to our knowledge, occurred in operational . 
practice. 

To resolve this problem , we intend to amend Parts 91, 121 , and 135 as 
indicated in our enclosure to thi s letter. This enclosure also includes 
several examples to illustrate various possibilities w~ consider 
pertinent. 
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ln an effort to achieve consistency between various Parts of the FAR, we 
intend to amend Sections 91.23 and 91.83, so that IFR alternate airport 
and fuel reserve requirements are the same as those of Part 135. Our 
Air Transportation Division and General Aviation and Commercial Division 
will work in close coordination so as to arrive at standardized IFR · 
alternate airport and fuel requirements for Parts 91, 121, and 135. 
These revised requirements would also eliminate the situation which 
exists with regard to Sections 91.23 and 91.83. 

In response to Safety Recommendation A-80-51, we are exploring various 
means, including those recommended by the NTSB, to inform pilots of the 
possible disparity in requirements of Sections 91.23 and 91.83. 

We will keep the Board informed of our progress relative to both of the 
above safety recommendations. 

Sincerely, 

~~??S 
La ghorne Bond 
Administrator 
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,. NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: June 30, 1980 

SAFETY RECOMMENDATION(S) 

A-80-51 and -52 

A Safety Board review of 14 CFR 91.23 (Fuel requirements for flight in IFR 
conditions) and 91.83 (Flight plan; information required) has revealed a disparity with 
respect to the requirement that a pilot file for an alternate airport in a flight plan. The 
regulations state that a pilot is not required to file for an alternate airport on an 
instrument flight rules (IFR) flight plan if the forecast weather at the intended 
destination airport, for a period of 1 hour before to 1 hour after the estimated landing 
time, indicates a ceiling of 2,000 feet above the airport and visibility of 3 miles. 

The Safety Board notes there are 11 high-altitude airports in the United. States 
which have instrument approach minimum descent altitudes (MDA's) or decision heights 
(DH's) higher than 2,000 feet above the airport. 1/ Thus, if the intended destination 
ceiling is 2,000 feet, the current regulations do not require that pilots flying into these 
airports file for an alternate destination when the weather is below approach minimums. 
Although this situation has not contributed to an accident, the Safety Board believes that 
the hazard potential is sufficient to warrant corrective measures to alert pilots to the 
disparity in these regulations. 

The Safety Board is aware that the Federal Aviation Administration is considering 
rulemaking action to correct this obvious disparity. The Safety Board endorses such a rule 
change and urges that it be expedited. Regardless of a rule change, the Board believes 
that action should be taken also to alert a pilot filing a flight plan for one of these 
destination airports to the disparity between the requirements specified in 14 CFR 91 and 
the existing approach minimums. Specific weather minima for alternate requirements for 
these airports could be specified in the Airman's Information Manual, or in the Special 
Notice and Bulletin section and on the approach charts published by National Ocean 
Survey and Jeppesen. 

1/ Bishop, Calif.; South Lake Tahoe, Calif.; Ukiah, Calif.; Butte, Mont.; Helena, Mont.; 
Missoula, Mont.; Chadron, Nebr.; Ely, Nev.; Klamath Falls, Oreg.; Omak, Wash.; and 
Casper, Wyo. 
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Accordingly, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Alert pilots to the disparity between the requirements of 14 CFR 
91.23 and 91.83 and the approach minimums for certain high 
altitude airports, by publishing in the Airman Information Manual 
and on appropriate approved approach charts a specific 
requirement to file for an alternate airport for those airparts 
where approach minimums are higher than 2,000 feet above airport 
elevation. (Class II, Priority Action) (A-80-51) 

Amend 14 CFR 91.23 and 91.83 to require pilots to file for an 
alternate airport on an IFR flight plan whenever the ceiling of the 
destination airport is forecasted to be less than 2,000 feet above 
the airport or 1,000 feet above the minimum approach altitude or 
visibility less than 3 miles for a period of 1 hour before to 1 hour 
after the estimated time of arrival. (Class ll, Priority Action) 
(A- 80 -5 2) 

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



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

September 25 , 1980 

WASHINGTON, D.C. 20591 

OFFICE OF 

The Honorable James B. King 
Chairman, National Transportation 

Safety Board 
THE ADMINISTRATOR 

800 Independence Avenue 
Washington, D.C . 2059 4 

Dear Mr. Chairman: 

This acknowledges receipt of NTSB Safety Recommendations A-80-53 
through 55, delivered by the Board on Friday, June 27, 1980, at 
5:40p.m., after close of official business. These recommendations 
were based on the Board's investigations of accidents involving 
Series 20 Learjet aircraft in the low-speed landing configuration and 
high-speed, high-altitude cruise environment. 

The Federal Aviation Administration (FAA) is aware of the facts cited 
by the Board in its June 27 transmittal letter and has aggressively 
pursued corrective actions relative to these problems. A review of the 
accident data pertaining to these aircraft was initiated immediately 
following the May 6 accident at Richmond . On June 9, 1980, the Safety 
Analysis Division, Office of Aviation Safety submitted an analysis of 
Learjet accidents and Service Difficulty Reports to the Air 
Transportation Division, Office of Flight Operations. The analysis 
indicated a need for _reevaluation of Learjet systems and subsystems 
concerning stick pusher and shaker, autopilot pitch and roll, elevator, 
aileron and throttle cables. 

The analysis determined that aircraft control was involved in 
approximately 30 percent of the 49 accidents used in the analysis. 
Aircraft control involved overshoot, undershoot, ru~way alignment, and 
flying speed; but pilot flight-hour experience did not appear to be a 
factor . Based upon the analysis and the information presently 
available through the accident investigation, we have initiated ~ctions 
which address the subject of the recommendations as follows ; 

A-80-53. Convene a Multiple Expert Opinion Team to evaluate the flight 
characteristics and handling qualities of Series 20 Learjet aircraft, 
with and without slow flight modification, at both low- and high-speerl 
extremes of the operational flight envelope under the most critical 
conditions of weight and balance (and other variable factors) and to 
establish the acceptability of the control and airs peed margins of the 
aircraft at these extremes. 

Comment. This recommendation has already been encompassed in an 
earlier investigation involving all Learjets, including the Series 20. 
This investigation was a followup to the February 1979 "Study of 
Selected Performance Characteristics of Modified Lear Jet Aircraft" in 

91 



2 

which the NTSB, FAA, Learjet Corporatio~, National Aeronautics and 
Space Administration, and other interested parties participated. As a 
result of the investigation, Airworthiness Directive (AD) 79-12-05 was 
issued (copy enclosed). Also, a separate investigation was initiated 
by the FAA on June 17, 1980, to accomplish a certification review which 
will also include other areas not specifically addressed in the Board's 
recommendations. Although this review is still in its initial stages, 
preliminary information developed as a result of joint FAA and Gates 
Learjet Corporation flight evaluations has evidenced characteristics at 
the limits of their operating envelope which in combination with 
presently approved operating procedures could adversely affect safety 
of flight. In light of the foregoing, on August 1, the FAA Central 
Region issued by airmail letter an emergency airworthiness directive 
(copy enclosed) to Learjet aircraft owners. Since our investigation 
and review is incomplete, we will make our findings available to the 
Board when we complete our research. 

A-80-54. Advise all Learjet operators of the circumstances of recent 
accidents and emphasize the prudence of rigid adherence to the 
specified operational limits and recommended operational procedures. 

Comment. Immediately upon receipt of NTSB Safety Recommendation 
A-80-54, a notice, which included the Board's entire transmission (copy 
enclosed), was sent to all Learjet operators. In addition, a GENOT was 
telegraphed to all FAA General Aviation District Offices (GADO's), 
Flight Standards District Offices (FSDO's) and Air Carrier District 
Offices (ACDO's), directing that all Learjet Part 91, 121, and 135 
operators be contacted to verify that .the operators received the notice 
and were fully aware of the contents of NTSB Safety Recommendation 
A-80-54. 

A-80-55. Evaluate information contained in the Gates Learjet Service 
News Letter 49 dated May 1980 pertaini~g to procedures to be followed 
if the aircraft inadvertently exceeds Vm0 /Mm0 and, based on 
this evaluation, require appropriate revisions to the aircraft flight 
manual. 

Comment. This recommendation is included in FAA's investigation 
described above in our comments relative to NTSB Safety Recommendation 
A-80-53. Also, FAA's Office of Flight Operations has established a 
separate team to review the adequacy and effectiveness of Learjet crew 
training. 

In addition to these actions which are being taken in direct response 
to NTSB Safety Recommendations A-80-53 through 55, a GENOT (copy 
enclosed) was also distributed on May 22, 1980, to all GADO's, FSDO's ~ 

and ACDO's. This GENOT requested the immediate inspection of all 
Learjet aircraft for installation of mach warning cut-out switches. To 
date we have noted seven instances of aircraft with u~approved cut-out 
switch installations, and these all have now been removed. 
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Finally, on June 2, 1980, a special issue of General Aviation 
Airworthiness Alerts was published (copy enclosed). This alert 
addressed the subject of unapproved alterations of speed warning 
systems in both air carrier and general aviation aircraft. 

We will continue to keep the Board informed of our findings as the 
investigation progresses. 

Sincerely, 

~Li?S 
ang orne Bond 

Administrator 

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

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

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

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

ISSUED: June 27, 1980 

SAFETY RECOMMENDATION($) 

A-80-53 through -55 

On May 6, 1980, a Learjet model 23 aircraft crashed while attempting a night 
landing on runway 33 at Byrd Field, Richmond, Virginia. The skies were clear, visibility 
was 10 mi, and the wind was calm. Although the Learjet was slightly high on the 
approach, it descended normally in a landing attitude. But before touching down, the 
aircraft yawed and rolled, and first the right wingtip fuel tank and then the left tiptank 
struck the runway. Thereafter, the nose of the aircraft pitched up, the engine thrust 
increased, the aircraft rolled to the right, and it crashed in a nearly inverted attitude. A 
fire erupted after impact, and both pilots, the only persons aboard, were kiUed. The 
aircraft had been manufactured in 1964. Available optional slow-flight modifications 
installed on many Learjets had not been installed on this aircraft. 

During the past 2 years, the Safety Board has investigated several Learjet accidents 
in which the aircraft while on the landing approach exhibited similar roll and yaw 
maneuvers followed by a loss of control and a crash. The other Learjets involved were 
models 24, and 25 aircraft, with the Century III and Raisbeck slow-flight modifications. 
The investigation revealed that in each landing accident, the aircraft apparently was 
flown, as specified, with the yaw damper disengaged, although the altitude at which the 
yaw damper was disengaged could not be verified. The accident records indicate that 
turbulence, crosswinds, wing icing, pilot technique, or other conditions had disturbed the 
aircraft's equilibrium during a flare or go-around maneuver and that erratic roll and yaw 
maneuvers and a loss of aircraft control ensued. Subsequent flight tests indicated that an 
increase in engine thrust during an attempt to recover the aircraft may cause roll 
oscillations to become more pronounced and may reduce the likelihood of recovery. 

In February 1979, the National Transportation Safety Board, the Federal Aviation 
Administration, the Gates Learjet Corporation, the National Aeronautics and Space 
Administration, and other interested parties participated in a "Study of Selected 
Performance Characteristics of Modified Learjet Aircraft." The objectives of the study 
were to examine the operation of the stall warning system, to determine the most 
probable effect of small amounts of ice on stall characteristics, and to study the low
speed handling qualities of the modified aircraft in a landing configuration. The study 
found some limitations in the effectiveness of the anti-ice system and potential problems 
with premature ice-induced stalls. 
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Although icing conditions and turbulence were not evident in the Richmond 
accident, the influences of turbulence and ground effect may have been significant 
factors in some of the Learjet accidents. Since the accident history of the aircraft 
indicates that the flight behavior may be unpredictable under certain conditions and loss 
of control may occur unexpectedly, the Safety Board is concerned that the 1979 study 
may not have identified all of the factors which can lead to erratic rolling of the Learjet 
in the landing phase. We also believe that the reasons for the ensuing loss of control have 
not yet been fully explored. 

The Safety Board is also investigating three Learjet accidents which have involved 
loss of control at high altitude and which terminated in high-speed descents into the 
ground. One aircraft was on a training flight at 17,000 ft, and another aircraft was 
cruising en route at 41,000 ft. Both aircraft departed from level flight and entered steep 
descents from which the crews did not recover. The descents apparently were unexpected 
and occurred without warning. In the training accident, we believe that the pilots may 
have been practicing an emergency procedure for runaway stabilizer trim when the 
aircraft became uncontrollable. In the third accident, which occurred on May 19, 1980, a 
Learjet crashed into the Gulf of Mexico following an unplanned departure and high-speed 
descent from the aircraft's cruise altitude of 43,000 ft. The preliminary investigation of 
this accident disclosed that a cutout switch had been installed which could be used to 
silence the Mach overspeed warning horn. Similar horn warning cutout switch installa
tions were found in other Learjet aircraft during inspections required following the May 
19, 1980, accident. 

In the high altitude loss of control situations, the possibilities under consideration 
are that a malfunction in the flight control system, turbulence, aerodynamic characteris
tics, or flightcrew action could lead to an upset and further loss of control. ·Accident 
records indicate that once high speeds and steep descents have been established, complete 
loss of control may result and recovery may be impossible. 

For the foregoing reasons, we believe that the the flight characteristics of the 
Learjet aircraft in both the low-speed landing environment and the high-speed, high
altitude cruise environment should be thoroughly examined to gain a better understanding 
of the aerodynamic factors associated with these accidents. Without this information, we 
believe that measures to assure safe flight cannot be developed. 

In addition, the Board is aware that Gates Learjet Service issued News Letter 49 
dated May 1980 pertaining to procedures to be followed if the aircraft inadvertently 
exceeds V /M . These procedures specify that the spoilers should not be extended if a 
pitch axis 'RPalfuiR8tion or a runaway trim situation is apparent. The reason stated is that 
the nosedown pitch change that the spoilers produce may aggravate a nosedown pitch 
problem. The Board is concerned that this information is not included in the aircraft 
flight manual and that operators may not be aware of the consequences of spoiler 
extension in these situations. Furthermore, the procedures for slowing the aircraft from 
excess speed, as specified in the newsletter, include the extension of the landing gear. It 
is the Board's understanding that this procedure has not been evaluated during actual 
flight conditions. The Board believes that it would be appropriate for the FAA to 
evaluate these procedures and if they are deemed to be effective they should be 
incorporated immediately in the aircraft flight manual. 
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Accordingly, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Convene a Multiple Expert Opinion Team to evaluate the flight characteristics 
and handling qualities of Series 20 Learjet aircraft, with and without slow 
flight modification, at both low- and high-speed extremes of the operational 
flight envelope under the most critical conditions of weight and balance (and 
other variable factors) and to establish the acceptability of the control and 
airspeed margins of the aircraft at these extremes. (Class I, Urgent Action) 
(A-80-53) 

Advise all Learjet operators of the circumstances of recent accidents and 
emphasize the prudence of rigid adherence to the specified operational limits 
and recommended operational procedures. (Class I, Urgent Action) (A-80-54) 

Evaluate information contained in the Gates Learjet Service News Letter 49 
dated May 1980 pertaining to procedures to be followed if the aircraft 
inadvertently exceeds V /M and, based on this evaluation, require appro
priate revisions to them~irc¥18t flight manual. (Class I, Urgent Action) 
(A-80-55) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS and BURSLEY, Members, 
concurred in these recommendations. GOLDMAN, Me ber, did no articipate. 

97 





NEW RECOMMENDATIONS 

Following is a listing of the 44 new recommendations received during the 
third quarter of CY 1980: 

NTSB Rec. No. 

A-80-56 thru 58 

A-80-59 & 60 

A-80-61 thru 63 

A-80-64 thru 75 

A-80-76 & 77 

A-80-78 & 79 

A-80-80 & 81 

A-80-82 thru 84 

A-80-85 

A-80-86 thru 89 

A-80-90 thru 95 

A-80-101 thru 104 

Subject: 

Inadvertent landing gear 
retraction gear accidents 
between 1975 and 1978 

Western Airlines, Inc., 
McDonnell Douglas DC-10-10 crash 
October 31, 1979 

Beech B58 and B95 accidents 
involving explosion and fire 
in aircraft wing during 
engine start 

Commuter airline safety 

Swearingen SA-226AT decompression 
March 8, 1980 

Bell 205A-1 helicopter crash 
July 18, 1980 

Leaking motive flow valves in 
Learjet aircraft 

Aerospatiale Lama 315B helicopter 
crash 
July 28, 1980 

Aerospatiale SA-330 helicopter fire 
in passenger compartment 
August 26, 1980 

Cessna 340 presumed crash 
August 20, 1980 

NTSB Special Study - NTSB-AAS-80-2 
Postcrash fires in general aviation 
aircraft accidents 

Air taxi accidents occurring in 
Alaska from 1974 through 1978 
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101 

103 

105 

107 

111 

113 

115 

117 

119 

121 

123 

125 





NATIONAL TRANSP9~T AT JON SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: July 16, 1980 

SAFETY RECOMMENDATION($) 

A-80-56 through -58 

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

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

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

. !/ Special Investigation Report.-Design-Induced Landing Gear Retraction Accidents 
in Beechcraft Baron, Bonanza and other Light Aircraft. (NTSB-SR-80-1) 
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The human engineering problem areas documented in the report result largely from 
the fact that their basic instrument panel design is 35 years old. A great deal of 
knowledge about the effects of good design in preventing human error has been acquired 
since these aircraft were originally certificated, and more appropriate standards have 
been established. However, the current FAA regulations permit the continued 
manufacture of these aircraft under their previously issued type certificates. 

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

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

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

Require after a specified date that all newly manufactured 
Beechcraft Baron and Bonanza models conform to 14 CFR 23.777 
with respect to landing gear and flap control locations and that 
they have an adequate latch or guard to minimize inadvertent 
landing gear retraction. (Class II, Priority Action) (A-80-56) 

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

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

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

~ 
By: James B. King fv Chairman 
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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: July l4, l980 

SAFETY RECOMMENDATION($) 

A-80-59 and -60 

On October 31, 1979, Western Airlines, Inc., McDonnell Douglas DC-10-10, 
N -903 WA, crashed at Mexico City International Airport, Mexico. Although the aircraft 
was cleared to land by means of a sidestep maneuver 1/ on runway 23R, the crew 
continued the approach to runway 231, which had been closed for repairs. The aircraft 
struck heavy equipment on runway 231 as the crew attempted to execute a missed 
approach. Of the 76 passengers and 13 crewmembers aboard, 61 passengers and 11 
crewmembers were fatally injured, and 13 passengers and 2 crewmembers were seriously 
injured. One person on the ground was fatally injured. 

The crew was advised on at least four occasions by either Mexico City Air Route 
Traffic Control Center or the tower that they were to make an approach to runway 231 
but were to land on runway 23R. However, none of these air traffic control (ATC) 
communications contained phraseology similar to that used in United States ATC 
communications regarding a sidestep maneuver. The investigation revealed that both 
pilots knew that runway 231 was closed and that each had landed aircraft at the airport 
while the runway was closed. 

The Safety Board believes that a good graphic presentation of the sidestep maneuver 
on the approach chart would have aided the crew. Nowhere on standard United States 
approach charts is the complete maneuver portrayed, nor is the word "sidestep" shown. 
The procedure is shown as a straight-in approach to an adjacent runway, as a circling 
approach to the sidestep runway, or as a note at the bottom of the chart giving ceiling and 
visibility minima. In the accident case, the Mexico City chart for runway 23 right 
contained only ceiling and visibility minima. 

1/ A visual alignment maneuver required of a pilot executing an approach to one runway 
while cleared to land on a parallel runway. 
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The Safety Board believes that a separate instrument approach chart is needed for 
the 33 airport runways that utilize the sidestep maneuver in the United States. In 
addition, we believe there is a need to publish more information on sidestep maneuver 
procedures. 

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

Revise FAA Handbook 8260.19 to require that separate 
standardized instrument approach charts be published for all 
airport approaches that require a sidestep maneuver. These charts 
should clearly indicate the airport approach plan view, the profile 
view, and the landing minima required (ClaSs II, Priority Action) 
(A-80-59) 

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

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

~X: .. ·~M 
~ By: James B. King 
~ _. Chairman 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: J1.ly 21, 1980 

SAFETY RECOMMENDATION(S) 

A-80-61 through -63 

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

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

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

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

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

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

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

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDM , and BURSLEY, 
Members, concurred in these recommendations. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: August 8, 1980 

SAFETY RECOMMENDATION($) 

A-80-64 through -75 

On January 31, 1980, the National Transportation Safety Board completed a 4-day 
public hearing on commuter airline safety. The hearing followed an extensive 4-month 
special investigation of the commuter industry and the elements which affect 
commuter airline safety. The special investigation included an on-site survey of 45 
commuter airlines throughout the United States, a study of the role and effectiveness 
of the Federal Aviation Administration and the Civil Aeronautics Board, the influence 
of the airport environment, financial posture and management structure on individual 
airlines and on commuter airline safety, and an evaluation of the operational, 
msj ntent-:.:lce, and training programs of the commuter airline industry. The Safety 
Board 1.J.-:>~d its 1972 "Air Taxi Safety Study" and its commuter aircraft accident 
investigation experience as a basis to determine the safety issues which were involved 
and to evaluate the progress the commuter airline industry and the FAA are making 
toward correcting the deficiencies. 

The Safety Board's study of the FAA's role in the surveillance of the commuter 
airline industry indicates there is a need for special training of FAA inspectors, to 
conduct surveillance of commuter airliner. In addition, the staffing levels at FAA 
offices responsible for commuter airline surveillance and the workload requirements of 
the individual inspectors generally do not provide for the accomplishment of effective 
commuter airline surveillance unless other safety-related, general aviation activities 
are curtailed. The findings concerning FAA workloads were the subject of several 
Board recommendations in previous years and were an important finding in the recent 
special investigation and hearing. The Board also received much testimony that the 
FAA should standardize surveillance procedures so that each region, district office, and 
inspector has the same interpretation of FAA regulations and procedures. In addition, 
the Board concluded that procedures should be revised to provide surveillance of 
maintenance activities during the work shifts when maintenance is performed. For 
example, there were indications that very little maintenance surveillance was 
cpnducted during the night shifts when the bulk of maintenance activities were 
performed. 
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The Safety Board believes that the revision of 14 CFR 135 has upgraded safety 
standards for commuter airlines. However, the Board believes that Part 135 should be 
amended to strengthen the requirements for the training of pilots, especially for training 
in emergency procedures, weight and balance, and center of gravity. These safety 
deficiencies, coupled with a lack of knowledge by some flight operations personnel on 
dispatch p~·ocedures, have contributed to several accidents in recent years. Finally, the 
Boarq believes that 14 CFR 135 should be amended to increase the frequency of 
detez:rni11ing the aircraft empty weight and center of gravity for aircraft used in 
commuter operations. 

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

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

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

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

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

Develop, in cooperation with industry, flight recorder standards (FDR/CVR) 
for complex aircraft which are predicated upon intended aircraft usage. 
(Class ll, Priority Action) (A-78-27) 
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Draf t specifications and fund research and development for a low cost FDR, 
CVR, and composite recorder which can be used on complex general aviation 
aircraft. Establish guidelines for these recorders, such as maximum cost, 
compatible with the cost of the airplane on which they will be inst alled and 
with the use for which the airplane is intended. (Class II, Priority Action) 
(A-78-28) 

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

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

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

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

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

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

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

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

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

Amend 14 CFR 135.185 to require that aircraft empty weight and center of 
gravity be determined more frequently. (Class Ill, Longer Term Action) 
(A-80-.71). 
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Evaluate and revise as appropriate the criteria for the authorization of 
single-pilot IFR operations for commuter airlines. (Class m, Longer Term 
Action) (A-80-72). 

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

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

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

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

e~q~ 
By: Jam# King 

Chairman 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

~----------------------------------------Forwarded to: 
Honorable Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20594 

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

ISSUED: August 14, 1980 

SAFETY RECOMMENDATION(S) 

A-80-76 and -77 

On March 8, 1980, N720R, a Swearingen SA-226AT aircraft,experienced a rapid 
decompression near Albany, New York, at 16,000 ft after part of the aft cargo 
compartment door separated in flight. The aircraft cabin had just attained a pressure 
differential of about 7 psi to maintain a sea level cabin altitude. Some interior 
furnishings, including an unoccupied passenger seat, were ejected from the aircraft. 
During the decompression, two passengers were injured slightly by flying debris. The 
dorsal fin and upper fuselage were damag-ed slightly when the upper portion of the cargo 
door rotated upward about its hinge, broke the overcentering arm link attachments, 
separated, and struck the fuselage. The aircraft landed safely at Glen Falls, New York. 
The separated portion of the cargo door was recovered on May 14, 1980. 

On March 14, 1980, the Safety Board issued Safety Recommendations A-80-20 
and -21 which recommended that the Federal Aviation Administration issue 
airworthiness directives to require an immediate inspection to assure proper adjustment 
and structural integrity of the door latches, and to assure safe operation of the aircraft 
by restricting pressurization until appropriate corrective action was taken. 
Airworthiness Directives T80SW14 and 15, issued by the FAA, and Service Bulletin 
52-009, issued by the manufacturer, during March 1980 accomplished these urgent 
actions. 

Our examination of the separated portion of the cargo door confirmed the 
previous indications that misadjustment of a latch was a major factor in the separation 
of the door. The examination also revealed that the "click-clacks" (split barrel) on one 
of the highly loaded latches had been filed or ground down, which reduced the 
diametrical engagement of the latch in its receptacle. The Safety Board could not 
determine who had performed the unauthorized maintenance procedure. The 
airworthiness of the fuselage depends on the integrity of the passenger and cargo door 
latches to withstand flight and pressurization loads, and it is imperative that the latch 
components and the sill receptacles be maintained dimensionally so that proper 
engagement takes place. 
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Additionally, the examination revealed a broken latch actuator rod which prevented 
one latch from being engaged. Our analysis indicated that the rod was probably broken 
when someone forced the handle to the closed position while the latch was not properly 
engaged. The compression buckling of the rod caused stress which resulted in the failure 
of the rod end in its threaded shank. 

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

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

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

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

43Z..;~ 
~y: James B. King 
~ Chairman 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: August 19, 1980 

SAFETY RECOMMENDATION(S) 

A -80-78 and -79 

On July 18 , 1980, a Bell 205A-1 helicopter, N6207N, equipped with fixed-type 
floats (inflated), was returning to the Arcola-Houston, Texas Airport on a flight from an 
offshore oil rig. Immediately after acknowledging airport advisories on the radio, the 
pilot, who was the sole occul)ant, reported that he was in trouble. When the aircraft 
wreckag-e was located 3 miles east of the airport, it was inverted and burned. The main 
rotor system was found 350 yards from the main impact area. The pilot was killed. 

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

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

The manufacturer reported that replacement cross tubes with clamp-on saddle 
support fittings are available and they estimated that there are still 35 or more float 
kits with the riveted saddle support fittings in service. 
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To prevent recurrence of this type of accident, the National Transportation Safety 
Board recommends that the Federal Aviation Administration: 

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

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

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

By: James B. King 
Chairman 
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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: Sept ember 5, 1980 

SAFETY RECOMMENDATION($) 

A-80-80 and -81 

On April 9, 1980, the Safety Board made three safety recommendations (A-80-27 
through -29) to the Federal Aviation Administration regarding leaking motive flow valves, 
PN AV16E1182, in Learjet aircraft. We have continued to investigate this problem after 
receiving subsequent reports of leaking motive flow valves. 

As part of our continuing investigation, the Safety Board assembled a group of 
interested parties, including personnel from the Learjet Corporation, the FAA, and ITT 
General Controls/ Aerospace Products, at the ITT plant in Glendale, California, to 
examine and test motive flow valves which had been removed from Learjet aircraft after 
leaks were found. Other motive flow valves were also examined and disassembled in an 
effort to determine the cause of the leaks. The group was advised during this study that 
no motive flow valve had ever leaked under test pressures at the manufacturer's (ITT) 
facility unless one or more of the 0-rings installed on the valve core were broken. ITT 
also reported that, in its experience, 0-ring failures are extremely rare. 

Disassembly and examination of motive flow valves that leaked on the test stand 
showed that one or both of the 0-rings were broken into four pieces. The valve that the 
Safety Board tested during the investigation which led to Recommendations A-80-27 
through -29 was disassembled after the pressure test revealed a leak, and one 0-ring was 
found broken; three pieces of the 0-ring were in the valve but another piece or pieces 
were missing. A demonstration teardown of a new motive flow valve showed that, if the 
valve was disassembled improperly, removal of the valve core caused one 0-ring to be 
broken into four pieces. When the broken 0-rings were compared, it was found that all 
the breaks had similar characteristics, and the fragments were of similar size. It was 
determined that if the valve was disassembled by pushing the valve core out so that an 
0-ring was forced past the ports within the valve body, portions of the 0 -ring protruded 
into the ports and were cut off by the edge of the port as the valve core was for ced out of 
the valve body. The 0-ring broken in this demonstration had the same characteristics as 
the ones removed from some of the tested valves which leaked. None of the broken 
0-rings showed evidence of failure or distress other than that which appeared to have 
been caused by improper assembly/disassembly of the valve. 
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It is the opinion of ITT that unauthorized disassembly/assembly had been performed 
on some motive flow valves which resulted in cutting one or both of the 0-rings. ITT 
pointed out that only ITT is authorized to perform any disassem bly or repair on ITT 
motive flow valves that are installed in Learjet aircraft. The Safety Board is aware that 
from September to December 1979 there was an amendment to the Learjet Maintenance 
Manual which authorized field maintenance on these valves. This amendment to the 
manual was withdrawn when Learjet realized that it could not authorize such 
maintenance. It is possible that during the time this amendment was in the manual some 
maintenance personnel may have attempted to perform field repair of motive flow valves 
and, as a result, may have damaged one or both of the 0-rings when they reinstalled the 
valve core in the valve body. This damage may have led to the leaks that were observed 
on some aircraft and to the leak that resulted in safety recommendations A-80-27 
through -29. Our investigation to date has not revealed any case where field maintenance 
was performed nor do we believe that evidence of this type of maintenance work is likely 
to be found. The changing of 0-rings in various aircraft components under the provisions 
of 14 CFR 43 is such a routine matter that it is not likely to be documented. 

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

Issue a Teleg-raphic Maintenance Alert to all owners/operators of Learjet 
aircraft and Federal Aviation \1aintenance Inspectors advising them that 
under no circumstance is any field service to be performed on anv ITT 
General Controls/ Aerospace ·Products motive flow- valve installed· on a 
Learjet aircraft. (Class I, Urgent Action) (A-80-80) 

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

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

~ --~ --· \ k . . 
By;. 

-~-- n 
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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 : September 4, 1980 

SAFETY RECOMMENDATION(S) 

A-80-82 through -84 

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

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

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

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

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

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

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

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in 
these recommendations. DRIVER, Vice Chairman, did not participate. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON/ D.C. 

-----------------------------------------Forwarde9 to: 

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

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

ISSUED: August 28 , 1980 

SAFETY RECOMMENDATION($) 

A-80-8 fi 

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

The continuing investigation of this incident has determined that wire number 
1XP2BF contacted or shorted, and burned through hydraulic line 330A 7 5 53.11 02 
causing a high-pressure hydraulic leak and fire. We believe that a similar incident 
occurred with a like model helicopter belonging to Petroleum Helicopters, Inc., about 2 
years ago causing extensive damage. 

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

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

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in 
this recommendation. DRIVER, Vice Chairman, di ot part· 
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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: September 10, 1980 

SAFETY RECOMMENDATION($) 

A-80-86 through -89 

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

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

The Safety Board's review of the maintenance records of the accident ai r craf t 
revealed a history of empennage structural problems dating back to 19 77 when t he 
aircraft had less than 100 hours total time. There were recurrent repor ts of in-flight 
empennage vibrations and recurrent findings of stabilizer and elevator struc tural 
cracks. Attempted corrective action had included inst allation of a new horizont al 
stabilizer at 17 4 hours and reskinning of the stabilizer at 89 3 hours. The lef t outboar d 
elevator hinge bracket was found cracked and was replaced 8 days before the accident. 
Total time on the aircraft was 1,035 hours. 

The Safety Board is aware of the special inspection requirements issued init ially 
in December 1979, by the manufacturer in Cessna Multi-Engine Service Inform ation 
Letter , ME-79-44, and the two subsequent revisions to the letter. The Board is also 
aware of Airworthiness Directive 80-18- 06, dated August 23, 1980 , which made 
Revision 2 of the Service Letter mandatory. 

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

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

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

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

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

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

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

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

4-·~h 
By: James B. King p.., Chairman 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: Septe~ber 9, 1980 

) 
( SAFETY RECOMMENDATION(S) 

) 
A-80-90 through -95 

A studv 1/ by the National Transportation 8afety Board showed that postcrash 
fires occurred 1n approximately 8.0 percent of the 22,002 ~eneral aviation accidents 
during: 1974-1978. About 59 oercent of the accidents involving postcrash fire resulte r 
in fatalities. However, fatalities were involved in only J 1.~ percent of those accidents 
without fire. 

A comparison was made of simil,qr types of accidents in two categ-ories: severe 
and nonsevere. In the severe accidents, fatalities occurred in about 62 percent of t he 
accidents with postcrash fire and in only 18 percent of the accidents without postcrash 
fire. In the nonsevere accidents , fatalities occurred in about 19 percent of th e 
accidents with postcrash fire, and in less than 1 percent of the accidents wit hout 
postcrash fire. Thus, whether severe or nonsevere , accidents with postcrash fi re are 
fatal considerably more often than accidents without postcrash fire. 

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

The primary causes of postcrash fires have been known for years. Further , for th e 
last 15 years techniques for the control of postcrash fires have been known, espec_> iA.lh 
in ·the area of fuel containment. Crash-resistant fuel systems have been in use in U.S. 
Army aircraft since 1970. A study of Arm~~ helicopter accidents from 1970-19 7 3 
showed that in 895 accidents involving helicopters without crash-resistant fuel syste ms, 
postcrash fire occurred in 80, or 8.94 percent of the crashes. Further , these accidents 
were responsible for 52 fire fatalities and 31 fire injuries. In helicopters equipped wit h 
crash-resistant fuel systems, out of 702 accidents, postcrash fire occurred only 14 
times, or 1.99 percent. In these accidents , there were no fire injur ies or fatalities. 

Postcrash fires are occurdn!! in survivable accidents. Regulations under whil?h 
most general aviation aircraft were designed and certificated, and are currently beinc· 
manufactured, do not include considerations for fuel containment in crash conditions . 

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

2878:'\ 

123 



-2-

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

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

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

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

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

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

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

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

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

.;:r~AuAA#-L 
_,£, _ By: James B.~~-:;?) 

/r'...,. Chairman 

124 



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

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

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

ISSUED:September 25, 1980 

SAFETY RECOMMENDATION($) 

A-80-101 through -104 

The National Transportation Safety Board has studied the air taxi accidents which 
occurred in Alaska from 197 4 through 1978. Accident data from the Safety Board's 
automated aviation accident data system for that period were analyzed by means of 
frequency distributions. Safety Board staff also visited Alaska to see the conditions 
under which the air taxi community operates, to discuss the community's attitudes and 
needs, and to examine the community's interaction with Federal and State agencies. 
While in Alaska, the Safety Board staff met with officials of the Federal Aviation 
Administration (FAA), the National Weather Service (NWS), the Alaska Department of 
Transportation and Public Facilities (DOT/PF), the Alaska Air Carriers Association, and 
17 air taxi operators . . !/ 

The State of Alaska is heavily dependent on its air taxi industry to transport food, 
medicine, mail, and many other necessities of life to rural villages. Alaska, however, 
has an air taxi safety problem. During the 5-year period 197 4-1978, there were 311 air 
taxi accidents in Alaska, of which 266 were nonfatal and 45 were fatal , compared with 
753 air taxi accidents in the rest of the United States, of which 562 were nonfatal and 
191 were fatal. More importantly, the nonfatal air taxi accident rate (per 100,000 
flying hours) in Alaska is almost five times higher than the nonfatal air taxi accident 
rate in the rest of the United States, and the fatal air taxi accident rate in Alaska is 
more than double the fatal air taxi accident rate in the rest of the United States. 

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

1/ For more detailed information read "Special Study--Air Taxi Safety in Alaska" 
(NTSB-AAS-30-3). 
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The relationship between the State's air taxi operators and the FAA appears to be 
strained. Further, because of a lack of permanent FAA inspectors at the rural aviation 
transportation hubs, there is insufficient opportunity for the FAA to provide guidance to 
the air taxi operators. 

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

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

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

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

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

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

KING, Chairman, GOLDMAN and BURSLEY, Members, concurred in these 
recommendations. DRIVER, Vice Chairman, and McADAMS, Member, did not 
participate. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

July 28, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in further response to NTSB Safety Recommendations A-74-38 and 
39, issued as a result of a Safety Board Special Study - U.S. General 
Aviation Accidents Involving Fuel Starvation 1970-1972. This 
supplements our letter of December 14, 1978, and updates the status of 
these recommendations as follows: 

A-74-38. Amend 14 CFR 23.777 through 23.781 to include specifications 
for standardiz ing powerplant control location, visual and tactile 
appea r ance , and mode of actuation, similar to the specifications for 
transport category airplanes appearing in 14 CFR 25.777 through 25.781. 

A-74-39. Amend 14 CFR 23 to include specifications for standardizing 
fuel selector valve handle designs, displays, and modes of operation. 

Comment. The research and development project relating to powerplant 
controls and fuel selector standardization is complete and a report has 
been published (applicable portion enclosed). The report endorses the 
General Aviation Manufacturers Association (GAMA) recommendations 
regarding powerplant controls and fuel selector standardization. 

With regard to A-74-38, and the fuel selector valve handle design and 
display aspects of A-74-39, rulemaking is now being considered. 
Timing, however, must be in consonance with other agency rulemaking 
priorities. If approved, the rulemaking will amend 14 CFR 23.777 
through 23.781 to require standardized control designs similar to those 
specified for transport category airplanes in 14 CFR 25.777 through 
25.781. 

With regard to mode of operation aspects of A-74-39, a Notice of 
Proposed Rule Making (NPRM), based on the Aircraft Engine Regulatory 
Review Program, contains proposals to amend Section 23.995. We expect 
this NPRM to be issued in September 1980. The proposed rules would 
require a separate and distinct action to place the fuel selector in 
the "off" position, and make it impossible to pass through the "off" 
position when changing from one tank to another. This proposed rule 
also relates t o NTSB Recommendation A-79-72. 
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We will continue to keep the Board informed of progress relative to 
these two safety recommendations. 

Enclosure 
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NATIONAL TRANSPORTATION SAFETY BOARD 

DEPARTMENT OF TRANSPORTAT ION 

WASHINGTON, D .C. 20591 

OFF'ICEO ... 
THE CHAIRMAN May 6, 1974 

Honorable Alexander P. Butterfield 
Administrator 
Federal Aviat ion Administration 
Washington, D. C. 20591 

Dear Mr. Butterfield: 5/7/74 

The National Transportation Safety Board is issuing the 
enclosed study, "U . s. General Aviat i on Accidents Involving 
Fuel Starvation, 1970-1972 .'' 

Your attention is invited to the "Recommendations" section 
of the study, which will be of interest to the Federal Aviation 
Administration in terms of possible corrective action. 

This document will be released to the public on the date 
stamped on the cover. No public dissemination of this document 
should be made prior to that date. The purpose of providing 
this document in advance of the public release is to give you 
an opportunity to be acquainted with its contents prior to 
release, so that you can be prepared to answer inquiries. 

Enclosure 

If. 
H. Reed 

Chairman 
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Whereas near ly 87 percent of the fuel starvation accidents in this 
study were attributed to operational problems, these problems are not in
dependent of the factors which influenced or caused them. Therefore, 
remedial action must be directed at the primary factors which influence 
fuel system operation. These factors are as follows: 

Design-Associated Factors 

• Owner manuals which often lack detailed information on fuel 
management and fuel system purging operations. 

• Fuel systems which require tank switching in order to manage 
the fuel supply properly. 

• Fuel selector valves with handle design, mode of operation, or 
tank display which may be conducive to mispositioning. 

• Placement of engine controls and similarity of appearance 
whi ch may be conducive to improper use . 

Pilot-Associated Factors 

• Ins tructional techniques for emergency simulation by deliberat e 
fuel starvation at low altitude. 

• Lack of knowledge or concern for good fuel management procedures 
and techniques, including the need for thorough preflight fuel 
sys tem inspection and purging. 

RECOl1MENDATIONS 

The National Transportation Safety Board believes that the number of 
U. s. General Aviation fuel starvation accidents can be substantially 
reduced by constructively changing the above conditions. Accordingly, 
the Safety Board recommends that the Federal Aviation Administration: 

1. Issue an Advisory Circular, which augments the information 
presented in Federal Aviation Administration Advisory 
Circular No. 20-43B "Aircraft Fuel Control," (a) to alart 
general aviation pilots of the primary difficulties causing 
fuel starvation; and (b) to warn certificated flight in
structors of the danger associ~ted with simulation of 
emergency engine failure by positioning the fuel selactor 
valve to "off" or the mixture co:1trol to "idle cutoff." 
(Recommendation A-74-35) 

2. Amend 14 CFR 23.1581 so that an approved Airplane Flight 
Manual is required for all airplanes regardless of weight, 
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thereby assuring greater consistency and attention to 
detail than is currently available in most owner manuals 
for airplanes which weigh less than 6,000 pounds. 
(Recommenda tion A-74-36) 

3. Promote awareness of fuel starvation problems among those 
individuals who are beginning careers as student pilots by: 

a . Requiring a written test as part of student pilot 
flight requirements in 14 CFR . 61.63, similar to 
that required for private pilots in 14 CFR 61.87. 

b. Structuring ·.vritten tests so that an applicant 1 s knmv
ledge of fuel system operating principles and factors 
which cause fuel starvation can be determined. 
(Recommendation A-74-37) 

4. Amend 14 CFR 23.777 through 23.781 to include specifications 
for stand~rdizing pmverplant control location, visual and 
tactile appearance, and mode of actuation, similar to the 
specif ications for transport category airplanes appearing 
in 14 CFR 25.777 through 25.781. (Recommendat ion A-74-38) 

' 5. Amend 14 CFR 23 to include specificatbns for standardizing 
f uel selector valve handle designs, displays, and mode s of 
operation. (Recommendation A-74-39) 

I n addi t ion, the Safety Board recommends that the General Aviat i on 
Hanufacturers Association (GAl-IA) establish industry-wide recommended 
design practices for fuel systems of future general aviation airplanes, 
and where practicable apply these same practices to existing models 
t hrough system modifications. Application of these practices to all exist-
ing airplanes may be impossibl~ for reasons of cost or physical constraints; 
however, the following practices could be applied to the design of future 
airplanes at a mini mum cos t: (Recomnendation A-74-40) 

a . Specifica tions for a low fuel warning device which 
opera t es i ndepend ently of the fuel gage system. 

b. Specificat i ons for a water contaminat ion warning sys t em. 

c . Specif ications for more accurate type of fuel quant ity 
gaging system. 

d . Speci ticatbns for multiple fuel tank vents and nom.c~ng 
t a rn< vents to minimize the possibility of vent obstruc tion. 

e . Simplification of the fuel system through the us e of the 
balanc ed, single-tank design concept. 
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Office of 
Chairman 

Hono~able Langhorne M. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Ivir . Bond : 

National Transportation 
Safety Board 
Washington, D C. 20594 

: - .J 
·- - r -3 /98(; 

Thank you for your followup letter of July 28, 1980, responding to 
National Transpor t ation Safety Board Safety _Recommendation A-77-12 
issued Harch 14, 1977 . We recommended that the Federal Aviation Admin
istration (FAA) : 

"Formulate , in cooperation with the National Fire Protection 
Associat ion, a training program for use by local fire de
partments as a minimum standard for firefighting personnel 
involved in CfR a ctivities at noncertificated airports." 

The Safety Board has examined the Nationai Fire Fighter Protection 
Association's (NFPA) "Standard for Airport Fire Fighter Professional 
Qualifications," (NFPA 1003-1978). He note that this document specifies, 
in terms of performance objectives, the minimum standard of professional 
competence required for servi ce as an airport firefighter. We believe 
that this standard, combined with the FAA's Adv_isory Circulars (AC) 
139.49-1 and AC 150/5210-6B, satisf i es the intent of A-77-12 which we 
now classify in a "Closed-Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

July 28, 1980 

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 to bring you up to date on the action taken on the National 
Transportation Safety Board's (NTSB) Recommendation A-77-12: 

Formulate, in cooperation with the National Fire Pro
tection Association, a training program for use by local 
fire departments as a minimum standard for firefighting 
personnel involved, in CFR activities at noncertificated 
airports. (A-77-12) (Class II, Priority followup) 

Federal Aviation Administration (FAA) Advisory Circular (AC) 
150/5210-GB, Aircraft Fire and Rescue Facilities and Extinguishing 
Agents, dated January 26, 1973, contains, in Chapter 3, the recom
mended scales of protection (in terms of equipment and agent) for ·air
port firefighting and rescue services at general aviation 
(noncertificated) airports. ~s previously stated in our response to 
A-77-13, AC 139.49-1, Programs for Training of Fire Fighting and 
Rescue Personnel, dated November 12, 1973, contains the FAA's recom
mended minimum training program for airport firefighters at both cer
tificated and noncertificated airports. The potential usefulness of 
these two documents has been strengthened by the recent adoption by 
the National Fire Fighter Protection Association (NFPA) of a new 
"Standard for Airport Fire Fighter Professional Qualifications,• (NFPA 
1003-1978). This standard, which became available to the public in 
1979, identifies the professional level of competence that should be 
attained by an airport firefighter. As a national concensus standard, 
it specifies in terms of performance objectives the minimum level of 
professional competence required to serve as an airport firefighter. 
AC 150/5200-27 dated August 27, 1979, announces the availability of 
NFPA Standard 1003-1978 to the public. 
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We believe that this now constitutes a complete system; i.e., the 
recommended level of protection equipment has been identified (AC 
150/5200-GB), the equipment operator's (airport firefighter) level of 
competence has been specified (AC 150/5200-27), and a training program 
outline has been provided (AC 139.49.1). 

~e note that Safety Recommendation A-77-13 was classified as 
"closed-acceptable action" on November 23, 1977. ~ccordingly, FAA now 
considers action on Safety Recommeneations A-77-12 and 13 complete. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

June 2, 1977 

WASHINGTON, D.C. 20591 

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

Safety Board 

Dear Mr. Chairman: 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to the National Transportation Safety Board (NTSB) 
recommendations regarding the formulation and dissemination of a training 
program for fire. fighting personnel involved in crash, fire and rescue (CFR) 
activities at noncertificated airports. 

A-77-12. Formulate, in cooperation with t he National Fire Protection 
Association, a training program for use by local fire departments as a 
minimul!l standard for firefighting personnel -involved in CFR activities at 
noncertificated airports. 

CONCUR. Advisory Circular (AC) 139.49-1 presents the Federal Aviation 
Admi.nistration 1 s (FAA) recommended training program for aircraft fire 
fighting and rescue personnel. It covers the two primary areas of training, 
i.e., the operation of airport fire fighting and rescue equipment and the 
principles of aircraft fire fighting and rescue techniques . It includes a 
basic program for practical training, subjects for classroom or individual 
study, information on the availability of courses/course material, and 
safety procedures for hot fire training . 

The AC was published in November 1974 to furnish airport operators of cer
tificated airports guidance in fulfilling their responsibilities under FAR 
PaJ:"t .139. However, it is also considered very useful as a training program 
guide for use by local fire departments and noncertificated airport personnel 
involved in CFR activities. This training AC will be updated as required to 
reflect advances in fire. fighting technology and techniques, and to include 
new sources for training and training aids as they are identified. 

The FAA considers AC 139.49-1 as a first effort to define meaningful CFR 
training sta.ndards and to develop a CFR training curriculum that can be 
accepted nationally by all interested and affected parties . We have 
discussed our current efforts in this area in our letter of May 18 
concerning recommendation A-76-142. To briefly summarize that response: 
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The FAA is working with the National Fire Protection Association 
(NFPA) in developing a national standard for hiring selection 
criteria, and job performance evaluation. Upon completion of 
such a standard, we will consider a regulatory change to FAR 139. 

The FAA is currently evaluating some commercially prepared training 
outlines for possible use as guidance for firefighters. Additionally, 
the FAA is working with the National Fire Prevention and Control 
Administration (NFPCA) which has a statutory requirement to develop 
training standards and a National Training facility. 

A-77-13. Disseminate the training program, in coordination with the 
Commuter Airlines Association of America, the National Fire Prevention 
and Control Administration, and the American Association of Airport 
Executives, to State and local governments and airport operators and 
urge them to adopt it in the interest of passenger safety. 

CONCUR. The FAA's recommended training program, as presented in AC 139.49-1, 
was originally disseminated through the use of the AC 150 series (Airport 
Compliance Program and Airport Safety - General) distribution list. The 
total subscribers vary from month to month, but normally run between 15 
and 17 thousand on an initial distribution. A much broader audience was 
reached than recommended. This AC continues to be listed in the F~deral 
Register as available to the general public free of charge. The NFPCA, 
which was in its formative stage in November of 1974, was not involved 
in this action. However, we expect to be working with the NFPCA during 
any future developments in the aircraft firefighter training area. The 
FAA strongly recommends implementation of the advice contained in 
AC 139.49-1 at noncertificated airports. We concur with this recom
mend~tion from the point that our advisory circular distribution 
already includes the majority of the listed groups. We do not believe 
any additional distribution through these groups is warranted at this 
time. 

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

FOR RELEASE: 
( 202) 426-8787 

6:30A.M.~ E.s.r.~ MARCH 14~ 1977 

Forwarded to: 

Honorable John L. McLucas 
Administrator 
Federal Aviation Administration 
washington, D. c. 20591 

ISSUED: March 14, 1977 

SAFETY RECOMMENDATION(S) 

A-77-12 and 13 

It has come to the attention of the National Transportation Safety 
Board that increasing numbers of noncertificated airports in the 48 
contiguous states are receiving passenger service by commuter air 
carriers. Civil Aeronautics Board statistics indicate that the number 
of passengers carried by commuter air carriers has risen from about 
4 million in fiscal year 1970 to well over 7 million in fiscal year 
1975. It may be deduced also from these statistics that the number 
of noncertificated airports serving commuter air carriers with pas 
senger service only may be as high as 150. Many of these airports 
are general aviation airports and some serve more flights each day 
than do certificated airports with the lower traffic levels . 

The Safety Board's accident investigation experience has shown 
that many noncertificated airports have either rudimentary crash/fire/ 
rescue (CFR) capabilities or are entirely dependent on firefighting 
equipment from nearby communities. Often, a community firefighting 
force is composed of volunteer personnel, who may not be trained in 
the CFR techniques associated with aircraft accidents. Thus, the 
Safety Board is concerned that commuter air carrier passengers are not 
being protected adequately. 

While the Safety Board is aware that the Federal Aviation Admin
istration is studying the feasibility of certificating airports serving 
the commuter air carrier industry (thereby improving the CFR capability 
of such airports) interim measures must be taken to raise the current 
level of safety for commuter air carrier passengers. The Safety Board 
believes that such measures should include appropriate training for 
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A-77-12 and 13 

Honorable John L. McLucas - 2 -

firefighting personnel in CFR techniques associated with aircraft 
accidents. Advisory Circular (AC) 139.49-1, and the 150/5210 series 
Advisory Circulars contain excellent material for the formulation of 
a training curriculum for firefighting personnel responsible for 
safety at noncertificated airports. 

In view of the above, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Formulate, in cooperation with the National Fire Protection 
Association, a training program for use by local fire de
partments as a minimum standard for firefighting personnel 
involved in CFR activities at noncertificated airports . 
(A-77-12) (Class II, Priority followup) 

Disseminate the training program, in coordination with the 
Commuter Airlines Association of America, the National Fire 
Prevention and Control Administration, and the American 
Association of Airport Executives, to State and local govern
ments and airport operators and urge them to adopt it in the 
interest of passenger safety. (A-77-13) (Class II, Priority 
followup) 

TODD, Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, ·and HALEY, 
Members, concurred in the above r ecommendati ns. 

By: 

THIS RECOMMENDATION WILL BE RELEASED TO THE PUBLIC ON THE ISSUE 
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THIS DOCUMENT SHOULD BE 
MADE PRIOR TO THAT DATE. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRAl:,ION 

September 30, 1980 

The Honorable . James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in further response to NTSB Safety Recommendations A-77-24 and 
25 issued May 3, 1977, and supplements our letter of September 11, 1979 . 

A-77-24. Amend 14 CFR 61.3 to include an implied consent clause which 
would be a condition for the issuance of a pilot certificate. 

A-77-25. Amend 14 CFR 91.11 to specify alcohol levels at which a pilot 
is considered to be under the influence of alcohol. 

Comment. A Notice of Proposed Rule Making, which will amend Parts 61, 
63, 65, and 91 of the Federal Aviation Regulations, has been drafted 
and is currently in the coordination process. We had intended to issue 
this notice in late 1979, but a number of highly controversial a spects 
of this action have required further in-depth study and additional 
deliberation in formulating the final version of the proposed rule. 

Accordingly, this will provide you an interim report relative to the 
status of Safety Recommendations A-77-24 and 25. We recognize the 
potential for delay in issuance of this proposed rule due to its 
controversial nature. However, we plan to issue the proposed rule 
prior to January 1, 1981, and we will keep you informed of significant 
progress as we move. toward final action on these safety 
recommendations. 
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Office of 
Chairman 

National Transportation 
Safety Board 
Washington. 0 C. 20594 

July 21, 1980 

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

Dear Mr. Bond: 

Reference is made to National Transportation Safety Board Safety 
Recommendations A-77-24 and 25 issued May 13, 1977. We proposed that 
the Federal Aviation Administration: 

A-77-24 

A-77-25 

Amend 14 CFR 61.3 to include an implied 
consent clause which would be a con
dition for the issuance of a pilot 
certificate . 

Amend 14 CFR 91.11 to specify alcohol 
levels a t which a pilot is considered 
to be under the influence of alcohol. 

Your response of September 11, 1979, indicated tha t the target datn 
for the issuance of a NPRM was November 1979. In order to evaluate the 
progress of these recommendations and update the public docket, we would 
appreciate an updated status report. 

Sincerel y yours , 

-1 

145 

·-





DEPARTMENT OF TRANSPORTATION 
tEDERAL AVIATION ADMINISTRAOON 

September 11, 1979 

Honorable James B. King 
Chairman, National Transportation 
800 Independence Avenue, S.~. 
~ashington, D.C. 2059~ 

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

Safety Board 

ln response to your July 27 letter concerning the status of our 

actions on Safety Recocmendations A-77-24 and A-77-25, a project 

is being reviewed by the Office of the ~ief Counsel for drafting 

Off'fCE OF 
THE ADMINISTRATOR 

of a Notice of Proposed Rule Making. The target date for issuance 

is N~vember 1979. 
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Office of the 
Ch airman 

National Transportation 
Safety Board 

Washington . DC 2059-1 

July 27, 1979 

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

Dear Mr. Bond: 

On May 13, 1977, the National Transportation Safety Board issued 
Safety Recommendations A-77-24 and 25. These recommendations stemmed 
from our investigation of Piper Cherokee Cruiser (PA-28-140) accident at 
the Baltimore Memorial Stadium, Baltimore, Maryland, on December 19, 
1976. The Safety Board recommended that the Federal Aviation Adminis
tration (FAA): 

A- 77-24 

A-77-25 

Amend 14 CFR 61.3 to include an implied 
consent clause which would be a con
dition for the issuance of a pilot cer
tificate. 

Amend 14 CFR 91.11 to specify alcohol 
levels at which a pilot is considered 
to be under the influence of alcohol. 

The FAA's response of June 30, 1977, indicated that a regulatory 
project aimed at promulgating rules for "implied consent" to alcohol 
tests by airmen engaged in aircraft operations had been initiated . I am 
advised by my staff that these recommendations are under review by the 
FAA's General Counsel. For the information of Board Members, and for 
the Publlc Docket record, I would appreciate an updated status report. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 
June 30, 1977 THE ADMINtS'JMTOit 

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

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendations A-77-24 and 25. 

We believe that the recommendations have merit. The authority to 
obtain and use·alcohol tests could be helpful in the enforcement of 
present rules relating to the use of alcohol and could also be a 
deterrent. 

Accordingly, we have initiated a regulatory project aimed at 
promulgating rules for "implied consent .. to alcohol tests by airmen 
engaged in aircraft operations including penalties for refusal to 
submit to tests. In addition, the alcohol level at which a pilot is 
considered to be under the influence will be included. 

Sincerely, 

oCmfs~;~/9'C--
Acting Administrator 
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NATIONAL _TRANSPORT AriON SAFETY BOARD 
WASHINGTON, D.C. 

Forwarded to: 

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

ISSUED: May 13, 1977 

SAFETY RECOMMENDATION(S) 

A-77-24 and 25 

During the National Transportation Safety Board's investigation 
of a Piper Cherokee Cruiser (PA-28-140) accident at the Baltimore 
Memorial Stadium, Baltimore, Maryland, on December 19, 1976, the 
Safety Board and the City of Baltimore had difficulty obtaining a 
blood sample which had been taken from the pilot when he was admitted 
to the hospital. A court order was required to obtain samples for 
alcohol testing. 

Each year, the Safety Board determines alcohol to be a cause or 
a factor in about 40 aircraft accidents, almost all of which are fat .· 
However, in many accidents in which a pilot survives, the Safety Boa t . 
is unable to obtain a blood alcohol test because the pilot must consenL 
to the testing. Because of the consent limitations, there is currently 
no method for determining the number of alcohol-related survivable air
craft accidents. We are concerned that many more aviation accidents 
may be alcohol-related than is currently known. 

14 CFR 91 .11(1) and (2) specify that no person may act as a crew
member of a civil aircraft within 8 hours after the consumption of 
any alcoholic beverage or while under the influence of alcohol. While 
each of the 50 States has established minimum alcohol levels in high
way transportation at which drivers are considered to be under the 
influence of alcohol, the Federal Aviation Regulations contain no 
minimum alcohol level at which a pilot is considered to be under the 
influence of alcohol. 

The Safety Board surveyed the 50 States to determine which ones 
can require a pilot to submit to a blood alcohol test. This survey 
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Honorable Langhorne M. Bond - 2 -

showed that, of the 33 States which responded, 12 can require testing 
and 4 have implied consent laws pertaining to pilots. We believe 
that implied consent in aviation should be expanded to include all 
licensed p ~:o ts. 

In view of the above, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Amend 14 CFR 61.3 to include an implied consent clause 
which would be a condition for the issuance of a pilot 
certificate. (A-77-24) (Class II - Priority Followup) 

Amend 14 CFR 91.11 to specify alcohol levels at which 
a pilot is considered to be under the influence of 
alcohol. (A-77-25) (Class II - Priority Followup) 

TODD, Chairman, BAILEY, Vice Chairman, 
Members, concurred in the above recommendati 

By: 
Chairman 
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u1..r 1'\r\ 1 tYI~I~ 1 vr 1 rt#\N::>t"Ut< I A IIUN 
FEDERAL AVIATION ADMINISTRATION 

August 13, 1980 

The Honorable James B. King 

WASHINGTON, D.C. 20591 

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

Dear Mr. Chairman: 

OFFICE OF 
THE ADMIN ISTRATOR 

This letter is in response to your June 6 letter requesting the present 
status of NTSB Recommendation A-77-68. That recommendation is 
for the Federal Aviation Administration (FAA) to "Formulate rules 
and procedures for the timely dissemination by air traffic controllers 
of all available severe weather information to inbound and outbound 
flightcrews in the terminal area. 11 

In our January ll, 1978, initial response to your recommendation, we 
mentioned a task group was addressing the problem of disseminating 
weather data in terminal locations. The recommendation of this group 
resulted in activating a Center Weather Service Unit (CWSU) in 13 of 
our air route traffic control centers (ARTCC) in Aprill978. By 
October 1980, we will have our planned total of 21 of these CWSU's in 
the 20 AR TCC 1 s in the contiguous 48 states and in the Anchorage, 
Alaska, ARTCC. 

The CWSU staffing is made up of an FAA weather coordinator and a 
National Weather Service meteorologist. This unit is under the direc
tion of the assistant chief in charge of the ARTCC. The mission of the 
unit is to: "Function as a team to detect, screen, and disseminate 
aviation weather intelligence in sufficient detail to permit Air Traffic 
Control personnel and pilots to make appropriate decisions, which are 
pertinent to flight safety /operations. 11 The dissemination of the weather 
intelligence includes the terminal facilities within the ARTCC 1 s area of 
responsibility. The information provided includes hazardous (severe) 
weather information. 

In addition to this procedural change, another program we have insti
tuted has changed our terminal wind shear procedures. The program 
title is: Low Level Wind Shear Alert System. This system is being 
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installed at major airports to detect approaching low level wind shear 
conditions. Four to six wind speed and direction sensors are installed 
around the periphery of each airport, and the outputs of these sensors 
are monitored continuously by the system. If a significant wind shift 
(shear) is detected, the system activates a visual and audible alarm in 
the air traffic control tower cab. The controller in the tower cab then 
provides this wind shear information to inbound and outbound flight
cre\vs. We have installed these systems at 24 major airports, have 
34 more under contract which will be installed by the end of fiscal 
year 1981, and have plans to install these systems at a total of 110 air
ports by the end of fiscal year 1984. 

The dra.ft plan, mentioned in our earlier reply, is presently under 
revision. It is being revised to cover all of our aviation weather 
requirements, including the terminal one involved in your recom
mendation. The existence of the plan in either draft or final form 
did not deter us from implementing the two terminal area procedural 
changes mentioned above. 

We are confident that the introduction of the CWSU' s and the Low 
Level Wind Shear Alert Systems are responsive to and satisfy your 
Recommendation A-77-68. 

Sine er ely, 

~~??,s-
L-a ghorne Bond 
Administrator 
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Honorab le Langhorne N. Bond 
Administrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Hr. Bond: 

National Transportation 
Safety Board 
Washington, D C. 20594 

.l.me 6 , 1980 

Reference is made to your letter dated January 11 , 1978, responding 
to National Transportation Safety Board Safety Recommendation A-77-68 
issued October 28, 1977 . This recommendation stemmed from the Southern 
Airways DC-9 accident at New Hope, Georgia, on April 4, 1977. We 
recommended that the Federal Aviation Administration (FAA): 

"Formulate rules and procedures for the timely 
dissemination by air traffic controllers of all 
available severe weather information to inbound 
and outbound flightcrews in the terminal area." 

Your response indicated that the FAA had a draft plan for analyzing 
and disseminating severe weather data in termi nal areas and that the 
fina l plan would include a means of delivery that could be accomplished 
without derogating the controllers' primary responsibility for prevent
ing midair collisions. 

We were subsequently advised through staff sources that the draft 
report mentioned in your letter of January 11, 1978, had been approved 
and that an FAA Weather Program Manager had been establ ished to execute 
and maintain the "Aviation Weather System Program Plan . " For our in
formation and Public Docket record, we would now like to be advised of 
the present status of this recommendation. 

Sincerely yours , 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

January 11, 1978 

Honorable Kay Bailey 
Acting Chairman, National Transportat ion 

Safety Board 
800 Independence Avenue, S. \-J. 
Washington, D.C . 20594 

Dear Hiss Bailey: 

WASHINGTON, D.C. 20591 

This is in response to NTSB Recommendation A-77-68. 

Recommendation A-77-68. Fo.rmulate rules and procedures for the 
timely dissemination by air traffic controllers o f all available 
severe weather information to inbound and outbound fligh t crews 
in the terminal area. 

Comment. In June, the FAA began w·ork on a study to achieve a 
more effective method of collecting and disseminating lveather 
inf.ormation throughout the air traffic control (ATC) system. 

· That study ·has resulted in a draft report "Aviation Weather 
System Program Plan" which is no-s;v being evaluated. 

This document prepared by the Aviation Weather System Planning 
Team presents the FAA plan for developing and implementing 
improvements to its current capability for providing hazardous 
and routine weather information to pilots and cont rollers. 
Hazardous weather is defined therein as weather conditions that 
pose an unacceptable threat to the flight of aircraft . 

The plan includes actions to review and possibly modify existing 
procedures and the qualification of personnel responsible for 
analyzing and disseminating weather. As a result of this plan, 

OFFICE OF 
THE ADMINISTRATOI 

an FAA task group is presently working on a program aimed specifi
cally at disseminating weather data in terminal locations. The 
final plan for terminal severe weather advisories will include a 
means of delivery that can be accomplished wi thout derogating the 
controllers' primary responsibility, the separation of aircraft. 

Sincerely, 
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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 28, 1977 

SAFETY RECOMMENDATION(S) 

A-77-68 

The National Transportation safety Board has noted with concern 
your recent issuance of Arrendrrent 121-134, M.ditional Weather Infonnation, 
to the Federal Aviation Regulations. As you know, this arrendrrent requires 
that darestic and flag air carriers adopt an approved system for obtaining 
forecasts and reports of adverse weather conditions that may affect 
safety of flight while en route and at each airport to be used. Prior 
to a flight, the aircraft dispatcher v.ould be required to provide the 
pilot-in-ccmnand with all av-a.ilable weather reports and forecasts of 
weather conditions for each route to be flown and each airport to be 
used. During a flight, the aircraft dispatcher v.ould be required to 
provide the pilot-in-ccmnand with any additional available infonnation 
of neteorological conditions that might affect safety of flight. 

Although the Safety Board agrees with the intent of the arrendrrent 
to reduce the number of accidents resulting from adverse weather, we 
have serious reservations concerning certain aspects of the arrended 
requirerrent. 

Our investigations of several severe weather-related air carrier 
accidents in the t enni.nal area indicate that the tinely transmission of 
severe weather infonnation by the c:x:rrpany dispatcher to a flight in the 
tenni.nal area is generally not feasible because he realistically cannot 
keep abreast of rapidly developing tenninal area weather. The Safety 
Board is convinced of the need for the develot=m=nt and ilt'plementation of 
a system for controllers to relay severe thunderstonns and tornado 
bulletins to aircraft in the tenninal area. We continue to believe that 
the responsibility for transmission of such infonnation necessarily 
devolves to the controller and that the provisions of Amendment 121-134, 
as they apply to the tenni.nal area, are unrealistic. 
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Although the weather inforrration relay problem rray not be as critical 
for en route flights as it is for flights in the terminal area, the 
Safety Board's investigation and public hearing concerning the recent 
Southern Airways, Inc., OC-9-30 accident at New Hope, Georgia, revealed 
that there rray be deficiencies in the relay of adverse weather info:r:mation 
during the en route phase as well. Ii:::)wever, the Safety Board believes 
that the problem is rrore urgent in the tenninal area and that direct and 
imrediate action is needed to i.rrprove the current terminal-area weather
dissemination system. 

Therefore, the National Transr:ortation Safety Board rec:amends that 
the Federal Aviation Administration: 

Fonnulate rules and procedures for the ti.rrely dissemination 
by air traffic controllers of all available severe weather 
info:r:mation to inbound and outbound flightcrews in the 
terminal area. (Class !!-Priority Followup) (A-77-68). 

B.Z\ILEY, Acting Chainran, McADAMS, HCG.JE, and HALEY, Merrbers, concurred 
in the above recormendation. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRAlJON 

August 27, 1980 

The Honorable James B. King 
Chairmau, 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-78-4 issued 
February 16, .1978, and your request of May 5, 1980, that the Federal 
Aviation Administration (FAA) reevaluate the recommendation. This 
recommendation was issued as a result of the Board's investigation of 
the Piper PA-31 Navajo crash shortly after •takeoff from Lake Hinchumina, 
Alaska, on September 24, 1977. 

The FAA Central Region, the lead region for certification of small 
aircraft, has initiated a study to evaluate the problems associated 
with the nose baggage door locking mechanisms of all small multiengine 
aircraft. As. requested in your letter of May 5, we will ensure a 
reassessment of the door lock problems associated with the Piper 
Cheyenne, Navajo, and Aztec airplanes. We will inform the Board of the 
results of the study and subsequent action. 

ly' 

~;?~ 
rne Bond 
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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,D C. 20594 

May 5, 1980 

On February 16, 1978, the National Transportation Safety Board 
issued Safety Recommendation A-78-4, recommending that the Federal 
Aviation Administration issue an Airworthiness Directive applicable to 
the forward baggage door locks on Piper Cheyenne , Navajo, and Aztec 
airplanes. This Airworthiness Directive, the Board stated, should 
require inspection of these door locks and the establishment of repair 
or replacement requirements to insure that the door lock tang will not 
disengage from the door handle. Since the FAA did not take the pre
scribed remedial action or adequate alternative action, the status of 
this recommendation remains: "Open-unacceptable action." 

In his letter of May 5, 1978, the Deputy Administrator indicated 
that the FAA had reviewed the design and had physically examined the 
latch and lock mechanisms of the door. He further stated that the FAA 
did not believe that the door, in good condition, would open in flight 
if it had been properly latched and locked. The key words here are in 
good condition and reflect the essential concern of NTSB to insure that 
the locks are in good condition. This is precisely why the Board recom
mended that they be inspected and repaired or replaced as necessary. 

On June 9, 1978, the Piper Aircraft Corporation issued Service 
Bulletin No. 604 dealing with modification of the forward baggage door 
locking systems installed on the above-mentioned airplanes. On June 8, 
1979, Piper issued Service Bulletin No. 604A which superseded Bulletin 
No. 604. The new bulletin revised serial numbers of the affected air
craft models, added kit information, and provided for modification of 
the door locking system as well as an .inspection of the door lock arm 
assembly. Compliance with this bulletin to insure that the door is in 
good condition requires the installation of one or more kits, the 
availability of lock engagement tolerance data, and the non--routine 
removal of the baggage door lock arm assemblies. 
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In connection with the purpose of Bulletin 604A Piper states, in 
part, that: 

" ... it is possible to close the door and turn the lock to the 
locked position without the lock tang actually engaging the 
door handle. As a result, the door would not be properly 
secured and could possibly come open in flight; this could 
adversely affect the flight characteristics of the airplane." 

This stated purpose or concern clearly reflects the essential theme 
enunciated in Safety Board Recommendation A-78-4. 

In view of the continuing potential hazards associated with faulty 
baggage door lock systems on the above aircraft, and in context with the 
manufacturer's recognition of this problem, the Safety Board requests 
that the FAA reevaluate Recommendation A-78-4. 

Sincerely yours, 

> ~'-- ~- ·~ l .:"--- '>--\_ '- .. . ' 
' , James B. King 
"- i , - Chairman 

f 
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D~PARTMENT OF TRANSPORTATION 
FEOERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

May 5" 1978 oFFtcE oF 

Honorable James B. King 
Chainnan, National Transportation Safety Board 
800 Independence Avenue, S. W. 
\~ashington, D. C. 20594 

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendation A-78-4. 

THE ADMINISTRATOR 

A-78-4. Issue an Ainiorthiness Directive applicable to Piper Cheyenne, 
Navajo, and Aztec airplanes to require a periodic inspection of the 
fon1ard baggage door locks, a·nd to establish an inspection procedure 
and repair or replacement requirements. The inspection should insure 
tha t the baggage door lock tang will not disengage from the door handle, 
and that the latching load imposed during handle operation is a specified 
minimum consistent with dynamic loads which can be encountered during 
all ground and flight operations. · 

Comment. We have reviewed the design and physically examined the latch 
and lock mech~nisms of the door. We do not believe that the door, in 
good condition, will open in flight if it has been properly latched and 
locked. 

We have taken the following actions ·dealing with the operation and 
maintenance of nose baggage/cargo doors. 

Handbook 8430.1A, Change 10, Part 135, Operations Alert 72-2 issued on 
October 12, 1973, directed inspectors to contact all air taxi operators 
and request that procedures for flight crew checks of the security of 
all baggage and cargo doors be established and included in the carriers' 
operations manuals. 

The 1976 General Aviation Inspection Aids Summary contains an item which 
·emphasizes the necessity for proper locking and maintenance of nose cargo 
doors. · 

The January 1978 supplement to the General Aviation Inspection Aids 
contains an item involving an inflight nose cargo door opening and 
describes the condition of the 1 ock, as found, a 1 ong v:ith recommendations 
for inspections. 

Copies of the issuances noted above are enclosed. 
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We also exhibit a Service Difficulty Film at safety seminars. This 
film contains material relative to the 8aintenance and operation of 
baggage doors. 

Available records of unwanted door openings on these ~irplanes do not 
support mandatory action as recommended, therefore, we do not plan such 
action at this time. · 

If you have any additional information \'Ihich can be used to support 
further action \'le will appreciate your forwarding it to us. 

Sincerely, 

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

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

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

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

ISSUED: February 16, 1978 

SAFETY RECOMMENDATION(S) 
A-78-4 

On September 24, 1977, a Piper PA-31 Navajo crashed shortly after 
takeoff from Lake Minchumina, Alaska, after the forward baggage door 
popped open. Cargo had been loaded into the forward baggage compartment 
just before this flight, and the pilot indicated that he had latched and 
locked this baggage door during the preflight inspection. Takeoff was 
made on a relatively rough gravel-dirt surface and some turbulence was 
encountered during climbout. The door came open shortly thereafter. The 
pilot attempted to return immediately to the airport but the airplane 
impacted Lake Minchumina before he could do so. The pilot and the five 
passengers aboard were rescued by a fishing boat. Later, the pilot 
stated that after the baggage door opened, it remained open, and he 
could not maintain control of the airplane. 

As a result of its investigation of this accident, the Safety Board 
believes that this baggage door was latched and locked during the preflight 
inspection. However, the door apparently became unlocked and then 
opened sometime during the takeoff or climb. 

This outward opening baggage door is hinged at the top and may be 
latched by rotating a bar handle into a recess in the plane of the door. 
The door may then be locked by inserting the key into the lock and 
turning it 90° counterclockwise. This action positions the locking tang 
into a slot in the door handle. However, because the lock mechanism or 
door handle may be loose or because the locking tang may rotate excessively, 
the door may not lock securely. This is particularly true in older 
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airplanes or those with high service time. If, as a result of any 
applied forces, the locking tang is rotated upward and out of the slot 
in the door handle, the door may become unlatched inadvertently. Sub
sequent to the accident, an inspection of another Navajo airplane disclosed 
that the locking tang on that airplane could be easily lifted from below 
by inserting a small nail file. The ease of unlocking this door prompts 
concern that normal vibrational and inertial forces on the tang might 
produce the same result. (A similar locking device is installed on 
Piper Aztec and Cheyenne airplanes.) 

To prevent a recurrence of this inadvertent door opening, the 
operator of the accident airplane (who also operates several other Piper 
aircraft with similar baggage door installations) has installed supple
mental safety straps across the door handles to assure that they are 
latched and locked during flight. 

In view of the potential hazards created by in-flight openings of 
these baggage doors--adverse aerodynamic effects on airplane controlla
bility and ejection of cargo into propellers or adjacent structure--the 
Safety Board recommends that the Federal Aviation Administration: 

Issue an Airworthiness Directive applicable to Piper Cheyenne, 
Navajo, and Aztec airplanes to require a periodic inspection 
of the forward baggage door locks, and to establish an 
inspection procedure and repair or replacement requirements. 
The inspection should i nsure that the baggage door lock 
tang will not disengage from the door handle, and that the 
latching load imposed during handle operation is a specified 
minimum consistent with dynamic loads which can be encountered 
during all ground and flight operations. (Class II, Priority 
Action) (A-78-4) 

BAILEY, Acting Chairman, McADAMS, HOGUE, and KING, Members, concurred 
in the above recommendation. 
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DEPARTMENT OF TRANSPORTATION 
FEDC:RAL AVIATION ADMINISTRATION 

July 29, 1980 

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: 

In response to your request of May 1, 1980, to formalize earlier 
staff communications regarding Federal Aviation Administrat ion (FAA) 
actions related to ~TSB Safety Recommendations A-78-27 through 29, we 
submit the f.ollowing update for tht: Board's information and the 
public docket. 

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

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

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

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

Comment. Although initially the FAA had planned to establish a 
regulatory project to develop an Advance Notice of Proposed Rule 
Making (ANPRM) for identification of appropriate standards, further 
review of the matter indicated that this regulatory procedure was not 
necessary. Research and development previously accomplished by the 
U.S. Army and by NASA was already being incorporated by several 
equipment manufacturers in their own development plans. 
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A-78-29. In the interim, amend 14 CFR to require that no operation 
(except for maintenance ferry flights) may be conducted with turbine
powered aircraft certificated to carry six passengers or more, which 
require two pilots by their certificate, without an operable CVR 
capable of retaining at least 10 minutes of intracockpit conversation 
when power is interrupted. Such requirements can be met with 
available equipment to facilitate rapid implementation of this 
requirement. 

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

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

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

Sincerely, 

3 Enclosures 
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Office of 
Chairman 

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

Dear Mr . Bond: 

National Transportation 
Safety Board 
Washington, 0 C. 20594 

May 1' 1980 

On May 30, 1979, a Downeast Airlines· deHaovilland· DHC:..;.6..;;20() · ~rasnea·· 
while approaching the Knox Coun ty Regional Airport, Rockland, Maine . 
Both f light crewmembers and 15 of the 16 passengers were killed. The 
invest iga tion of this accident was made more difficult by the lack of 
definitive information concerning the aircraft's actual flightpath and 
the flightcrew's actions and procedural conduct. A flight data recorder 
(FDR) and a cockpit voice recorder (CVR) would have provided invaluable 
informa tion for the investigation . 

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

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

Sincerely your s , 
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Honorable Langhorne M. Bond · 
Adninistrator 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear l'.r • Bond: 

National Transportation 
Safety Board 

Washington. 0 C. 20594 

October 2, 1979 

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

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

Sincerely yours, 
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Office of the 
Chairman 

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

Dear Mr . Bond: 

Nationa; Transporlaiion 
Sa-fe·~y Board 

Wash ington. DC. 20594 

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

letter of September 11, 1978, pertaining to Safety Recommendations 

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

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

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

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

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

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

invaluable tools in accident investigation, we consider these priority 
. 

reconnnendations and intend to hold these recomm~nd~tions in an "Open -

Unacceptable Action" status until some pos i tive action is taken toward 

their resolution. 

1/ov ; 
F'! ii 

·.··. 
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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. 

THE ADMINISTRATOR 

Washington, D. C. 20594 

Dear Mr. Chairman: 

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

FAA regulatory proposals are now subject to the criteria contained in 
Executive Order 12044, 11 lmproving Government Regulations, .. and the 
proposed Department of Transportation Regulatory Policies and Procedures, 
"Improving Government Regulations,•• as published in the Federal Register 
on March 24 and June 1 (copies enclosed). A major impact of these 
documents on the agency regulatory process is the emphasis placed on 
the procedures employed to determine: (1) what are significant regulatory 
projects and (2) what priority these projects will be assigned when the 
Department regulatory agenda is developed. 

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

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

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

Sincerely, 

Enclosures 2 
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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 

Wash ingtor: . 0 C 20594 

August 10, 1978 

On April 13, 1978, the National Transportation Safety Board 
forwarded three reco!!li!lendations (A-78-27 through -29) to the 
FAA that discussed the need for the development and installation 
of cockpit voice recorders (CVR) and flight data recorders (FDR) 
in complex general aviation and air taxi/commuter aircraft. The 
first two recommendations addressed the need for FAA and industry 
cooperative development of FDR/CVR standards and drafting specifi
cations, funding research and development of low-cost general 
aviation recorders, and establishing recorder cost guidelines. 
Our cbncerns are based on the current scarcity of government and 
industry economic and technical information that is directly 
related to low-cost aircraft recorders. For that reason, we cited 
the U.S. Army program that will develop and install low-cost 
recorders on several thousand aircraft based on emerging technology 
that appears to have almost direct and timely civil application . 

,.. 

Your response of June 30 states the FAA intention to carry 
out recommendations A-78-27 and A-78-28 through advanced rulemaking 
action (~~RM) . Further, the A1~RM action was cited as obviating 
the need for government-sponsored research and development based 
on preliminary work already done by industry . 

On July 12, our Bureau of Technology hosted a U. S. Army/FAA/ 
NASA meeting to brief FAA and NASA representatives , at the technical 
level, on the Army program to include safety and technical require
ments, cost effectiveness, and goals for the next several years. 
The Army program is now moving from the feasibility study phase 
to hardware development for laboratory and flight test evaluations. 
The FAA Flight Standards spokesman stated that the Army's program 
was interesting and the ANP~~ effort, targeted for September 1979, 
could benefit from it. 
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NASA has also undertaken research to develop solid-state recording 
devices. One of the NASA objectives is to demonstrate the feasibility 
of utilizing advanced low-cost digital systems to provide a solid-state 
general aviation crash recorder that would retain critical accident 
investigation parameters in a nonvolatile storage system. Another goal 
is to provide in FY 1978, a solid-state data storage system suitable for 
replacing electromechanical tape recorders in aerospace vehicles. This 
data recorder will use bubble memory technology. NASA has also indicated 
interest in conducting economic studies of new recorder technology as it 
relates to aircraft size and use. 

Considering the rapid developments in the state of the art, as 
evidenced by the NASA and Army programs, it would be appropriate for the 
FAA to accelerate the proposed ANPRM action to inform users and the 
technical community of the FAA's intentions. In so doing, the early 
development of hardware design and operating requirements and specificati6ns 
could be initiated. Exchanges of economic and technical information 
between the FAA, Army, and NASA could also be accomplished prior to and 
during the ANPRM comment period. We therefore request the FAA to accelerate 
the ANPRM action. 

Sincerely yours, 

Ja es B. Ki~~ 
C airman C) 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 

JUN 3 0 \CJ73 THE AOMINISTRATOH 

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

Oear l~r. Chairman: 

This is in response to NTSB Safety Reco11111endations A-78-27 through 29. -

!~-78-27. Develop, ·in cooperat-ion w·ith industry, fl ·ight recorder 
standards (FDR/CVR) for complex aircraft which are predicated upon 
intended aircraft usage. 

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

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

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

Comment. The ANPRM will solicit comments and information which we 
believe will obviate any need for government sponsored research and 
development, since several equipment manufacturers have already done 
preliminary work along the lines ~f the NTSB recommendation. 

A-78-29. In the interim, amend 14 CFR to require that no operation 
(except for maintenance ferry flights) may be conducted with turbine
powered aircraft certificated to carry six passengers or more, which 
require two pilots by their certificate, without an operable CVR 
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capable of retaining at least 10 minutes of intracockpit conversation 
when power is interrupted. Such requirements can be met with available 
equipment to facilitate rapid irnplcmentat·ion of this rcqu·ircu1ent. 

Comment. We have recently established a regulatory project to upgrade 
r/\1~ 91. The substance of the recommendation wn 1 be cons·idered for 
inclusion in the Notice of Proposed Rule Making. We plan to issue 
the NPRM by December 31, 1978. · 

Sincerely, 

Quentin S. ylor 
Acting Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

Forwarded to: 

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

ISSUED: April 13, 1978 

SAFETY RECOMMENDATION(S) 

A-78-27 through 29 

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

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

1/ Accidents under recent investigation: 

Grumman Gulfstream II (Gll59), NSOOJ, Johnson & Johnson, Inc., 
Hot Springs, Virginia, September 26, 1976. 

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

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

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

Lear 25, N999l!G, Champion Homes, near Sanford, NC, September 8, 1977. 
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environments, we believe that recorders are urgently needed. In fact, 
we believe that these recorders are as justified as those installed in 
the air carrier fleet in 1959. At that time, high speed, increased 
reliance on avionic equipment, and lack of eye witnesses combined to 
limit the investigative evidence and of ten eliminated chances of 
determining cause. These same factors are hindering today's 
investigations of accidents involving complex multiengine aircraft in 
air taxi and corporate executive operations. 

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

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

At least one manufacturer of corporate/executive aircraft has 
recognized the long- t er m va l ue of t he FDR and CVR and i s providing 
space and power for the FOR and install i ng a CVR in every aircraft of 
this category manufactured. As corporate flying becomes an ever-increasing 
part of the t ransportation system, corporate operators are also discovering 
that it is to everyone's advantage to install CVR's and FDR's aboard 
t heir aircraft. A corporate flight department's operation is invariably 
suspect in the eyes of general aviation ant agonists after an accident 
for which the precise cause is unknown. 
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The economic benefits of the FDR and CVR are becoming apparent as 
well. The inability to properly determine the cause of an accident can 
be costly, not only because of the failure to determine proper preventive 
measures, but also because of liability of the manufacturers, the operator, 
and the Government. 

In addition, corporations and air taxi operators are providing 
transportation in lieu of available Part 121 air carrier transportation. 
TI1ese passengers are not being afforded a level of safety equivalent to 
that of air carriers. The Safety Board believes an equivalent level can 
only be effected in the long term by the installation of flight recorders. 

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

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

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

In addition to new flight recorder standards for certain aircraft 
operating under 14 CFR 91 and 14 CFR 135, the Safety 3oard believes that 
the current standards for aircraft operating under 14 CFR 121 should 
be revised and updated to reflect modern needs and the technological 
state of the art. Although the data that they presently provide are 
extremely valuable, FOR's could record additional parameters with more 
useful accuracy and CVR's could produce better quality voice recordings 
at minimal cost if modern technology were employed. A list of requirements 
which we believe to be feasible is attached. (See Attachment 2) 
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In view of the above, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

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

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

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

KING, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred 
in the above recow~endations. 
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ATTACHMENT 1 

FATAL ACCIDENTS 
U.S. GENERAL AVIATION 

MULTI-ENGINE FIXED WING 
1970-1977 

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

FATAL ACCIDENTS BROAD 
Cause/Factor Cause Factor Total 

Pilot 
Personnel 
Airframe 
Landing Gear 
Powerplant 
Systems 
Instruments/ 

766 
76 
19 

1 
110 

Equipment & Accessories 
Airport/Airways/Facilities 
Weather 
Terrain 
Miscellaneous 
Undetermined 

Total No. 
Fatal Accidents 917 

FATAL ACCIDENTS 
OF 

UNDETERMINED CAUSE 
GENERAL AVIATION 

MULTI-ENGINE FIXED WING 
1970-19 77 

20 
3 

3 
37 
24 
22 
91 

169 
37 

3 
1 

15 
6 
7 

10 
416 
160 

9 
0 

Category 
Number of Undetermined 

Accidents 

Air Taxi 
Corporate/Executive 
Business 
Pleasure/ 

Personal Transport 
Miscellaneous 

(Ferry/ Instruction/Unknown) 

Total 

189 

21 
13 
16 
28 

13 

91 

779 
111 

22 
2 

120 
26 
10 

13 
442 
184 

31 
91 

Number of 
Fatalities 

80 
47 
37 
79 

36 

279 





ATTACHMENT 2 

FLIGHT RECORDER STANDARDS VIEWED AS FEASIBLE 
BY NATIONAL TRANSPORTATION SAFETY BOARD 

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

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

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

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

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

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

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

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

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

EXPANDE~ PARAJ1ETER FLIGHT DATA RECO~DER recording parameters described 
in Enclosure 1 to Safety Recommendations A74-15 thru 17 dated 
March 1, 1974, plus any dedicated parameters which may be desirable 
because of unique features of the specific aircraft configuration 
and type design, and COCKPIT VOICE RECORDER as described in 14CFR 
121.359. 

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

National Transportation 
Safety Board 
Washington, D C. 20594 

SEP 

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

Dear Hr . Bond : 

Thank you for your letter of July 29, 1980 , responding to National 
Transportation Safety Board Safety Recommendation A-78- 54 issued 
August 11, 1978. This is one of three recommendations that stemmed from 
our investigation of a Beech 99 accident at Richland Airport , Richland , 
Washington, on February 10, 1978. We r ecommended that the Federal 
Aviation Administration: 

"Require an inspection to insure that the primary and 
secondary mode of the horizontal stabilizer act uator are 
capable of deflecting the stabilizer under specified airloads . 
The exact instructions should be furnished by the Beech Air~ 
craft Company . The inspection should be made as soon as the 
Beech instructions are available and repeated at 2,000-hour 
intervals." 

The Safety Board is pleased to note that Beech Aircraft Company has 
amended the Maintenance Manuals for both the Beech 99 and 100 by 
revision lAS dated July 27 , 1979 , thus fulfilling the recommendation. 
Safety Recommendation A-78-54 is now classified in a "Closed-- Acceptable 
Action11 status . 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION J'.DMINISTRATION 

WASHINGTON, D.C. 20591 

July 29, 19fl0 

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 Recommendation A-78-54, 
issued August 11, 1978, and supplements our letters of November 9 , 
1978, and May 23, 1979. 

A-78-54. Require an inspection to insure that the primary and 
secondary mode of the horizontal stabilizer actuator are capable of 
deflecting the stabilizer under specified airloads . The exact 
instructions should be furnished by the Beech Aircraft Company . The 
inspection should be made as soon as the Beech instructions are 
available and repeated at 2,000-hour intervals . 

Comment. Beech Aircraft Company has amended the Maintenance Manuals 
for both the Beech 99 and 100 by revision 1A8 dated July 27, 1979 (copy 
enclosed). 

The revision identifies a kit, which is now available, designed to 
satisfy the inspection requirements as described by the NTSB in 
Recommendation A-78-54. Pictures, instructions, and sketches are 
included in the kit for use in preventing damage to the aircraft. 
These kits have been distributed and are now in the field for general 
use. 

Test Instructions provide that "After the first 2,000 actuator hours of 
service and every 2,000 actuator service hours thereafter , the 
horizontal stabilizer trim actuator must be load tested. This consists 
of both a tension and compression load test. The load test is to be 
accomplished by obtaining the required Instructions Kit 
No. 99-5012-15 ...... Federal Aviation Administration (FAA) 
inspectors will, of course, monitor owner/operator actions for 
compliance with this requirement . 

FAA considers action on this recommendation completed. 

Enclosure 





Offi ce of the 
Chairman 

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

Dear Mr. Bond : 

National Transportation 
Safety Board 

Wash1ngton. D C 2059-1 

April 9, 1980 

Reference is made to the National Transportation Safety Board ' s 
Safety Recommendation A-78-55 issued August 11, 1978 . This is one of 
three recommendations that stemmed from our investigation of a Beech 99 
accident at Richland Airport , Richland, Washington, on February 10, 
1978. We recommended that the Federal Aviation Administration (FAA) : 

"Change the minimum equipment list to make the out
of-trim warning system a mandatory requirement for 
flight." 

It was indicated in FAA's letter of May 23, 1979, that a Master 
Minimum Equipment List (MMEL) for multiengine aircraft used in operat ions 
conducted under FAR Part 135 was being developed. We are pleased to see 
that a MMEL for Beech Models 99, 99A, A99A, and B99 operating under Part 
135 has since been published and includes the "Out-of-Trim Aural Indicator" 
as a mandatory requirement for flight. Safety Recommendation A-78-55 is 
now classified in a "Closed--Acceptable Action" status . 

Sincerely yours, 
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Office of the 
Chairman 

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

Dear Hr. Boncl: 

National Transportation 
Safety Board 

Washington, 0 C 2059t1 

July 9, 1979 

Thank you for your letter of May 23, 1979, received in response to 
the National Transportation Safety Board 's letter of March 7, 1979. The 
subject deals with recommendations A-78-53 through 55 . These recommen
dations stemmed from our investigation of a Beech 99 accident at Richland 
Airport, Washington, on Februa~y 10, 1978. Our comments are as follows: 

A-78-53. We note that the Federal Aviation Administration (FAA) 
has issued Advisory Circular No. 43-16, "General Aviation Airworthiness 
Alert No. 9," dated April 1979. The alert recommends that the manufac
turer's inspection program be rigidly followed to preclude operating the 
aircraft with an unsafe horizontal stabilizer trim indicating and/or 
warning system. The status of this recommendation is now classified as 
"Closed--Acceptable Alternate Action." 

A-78-54 and 55. We note that actions are underway by the manufac
turer and the FAA to fulfill both these recommendations. Pending 
confirmation that FAA actions have been completed, they are being main
tained in an "Open--Acceptable Action" status. 

Sincerely yours, 

ames~ 
Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

HAY 2 3 1979 

WASHINGTON, D.C. 20591 

OFFICE OF 

Honorable James B. King THE ADMINISTRATOR 

Chairman; National Transportation Safety Board 
800 Independence Avenue~ S. W. 
i\fashington, D. C. 20594 

Dear Mr'. Chairman: 

This is in response to your letter of ~arch 7 which requests 
reconsideration of the Federal Aviation Administration position with 
rc:spC;'ct to Notional •rransportation Safety Board Safety F<ecomnendations 
A-78-53 through 55. 

A-78- 53 . Issue an P~rworthiness Directive applicabl~ to all BP.ech 99, 
99!>, I\'J9, A99/\, and 1399 model aircraft to require an .imnediate ooe-tirne 
inspection of the horizontal stabilizer trim system to ascertain that 
all com!_X)nents of the system and its associated r:osition-i.rdicating and 
-warning circuits are operational wi~1in specified tolerances. 

Carment. \~ have reevaluated the horizontal trim system on the Beech 99 
airplanes and current service history. 'We do rot have the required 
evidence of an . W1Safe .Condition . to support .. airworthincss action at this 
time. 

Advisory Circular No. 43-16, "General Aviation Airworthiness Alerts, 
Alert No. 9," dated April 1979 contains an item recorrrnending rigid 
adherence to the manufacturer's inspection program. A copy of t.J.)is 
alert is enclosed. 

A-78-54. Require an inspection to insure that the primary and 
secondary mode of e1e horizontal stabilizer actuator are capable of 
deflecting the stabilizer under specified air loads. T'ne exact 
instructions should be furnished by the Beech Aircraft Company. 'lhe 
inspection should be made as soon as the Beech instructions are 
available and repeated at 2,000-hour intervals. 

Ccmnent. 'Ihe manufacturer has developed a test procedure and expects 
to add this to the maintenance manual in approximately 90 days. 
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!".-l_8-55. Olange the minimum equipnent list to make the out- of- trim 
'n'i:lTninc; system a mandatory requirement for flight . 

Co!n~_;nt. A Mc.ster !-l iniim.nn D:juipnent List (MMEL) for rnul tiengine 
aircraft used in or,:-erations ronducte ; under FAR Part 135 is being 
developed. W2 will reevaluate all of the items on the current MEL to 
determine if they me-et the requirements of FAR Section 135.179. We 
exf-->C.->Ct to o::>mplete the Beech 99 li.MEL in July 1979 . 

Sincerely, 

.,, .. ~!?S 
/, d 111 in i ~; L r ;JL u l' 

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

Dear Mr. Bond: 

.: ..... : .... ~ " . ,· (~ {.: 

. ', : .!r::p j:t, • '(Ill . ' 

Harch 7 , 1979 

Your letter of November 9, 1978 stated the Federal Aviation 
Administration's (FAA) response to our recommendations A-78-53, A-78-54, 
and A-78-55. The National Transportation Safety Board has reviewed your 
evaluation of these recommendations and wishes to express its views 
regarding the adequacy of that response . 

In Safety Reconunendation A-78-53 , we reconunended that an 
Airworthiness Directive be issued to require an inunediat e one-time 
inspection of the Beech 99 stabilizer trim system and its ussociated 
position-indicating and out-of-trim warning circuitry. While we agree 
with your fault analysis that two faults must occur to cause unwanted 
trim movement, we do not view the possibi:.ity of such occurrence as the 
major problem. Rather, we believe that a faulty position indicator or 
out-of-trim warning system alone can indw:e a pilot to initiate a take
off with an undesirable trim setting . While the flight t es t investi
gation of Beech 99, Serial No. U-126, did indeed verify that the airplane 
is controllable under the full nose -up trim, aft center of gravity 
loaded condition, it indicated such contTollability was contingent upon 
ilmnediate awareness and action on the part of the pilot. As is obvious 
from the Pebruary 10, 1978 accident, such expectations may not be reali zeJ. 
While a review of aircraft service records die! nvt .reveal adverse service 
history of trim system components , our pv.'Tl investigation of only a few 
aircraft indicated a problem. We, therefore, believe that faulty systems, 
particularly the trim-position-indicating portion , do exist and are 
potential accident causation factors . We believe that an Airworthiness 
Dir ective is justified. We will continue to monitor the service history 
of the Beech 99 trim system. 
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Honorable Langhorne M. Bond - 2 -

Safety Recmmnendation A-78-54 was to require an inspection at 
2,000-hour intervals to ensure that the primary and secondary mode of 
the horizontal stabilizer actuator are capable of deflecting the stabil iz
er under specified air loads. Our previous corrunents apply regarding the 
controllability of the aircraft when grossly out of trirr1. SiP-ce slip
page of the clutch will affect the operation of both the main and the 
standby trim modes, \ve continue to belie,re that a periodic inspection is 
justifiE'd and that the FAA should reconsider issuing a requirement for 
such action following development of the Beech Aircraft Company procedure. 

In the case of Safety Recommendation A-78-55, which , .. :as to change 
the Minimum Equipment List (l'-1EL) to make an operable out-of-trim warning 
system mandatory for flight, we must question the rationale of the FAA's 
rejection. If the out-of-trim warning system had been operational on 
the Beech Model 99 on February 10, 1978, the accident which took 17 
lives would not have occurred. The simplicity of the design engineering 
of the system is such that even the most flagrant of violators of pre
flight inspection requirements would have been warned that their air
craft was out of trim for takeoff. Instead of requiring this system, 
the MEL states that the aircraft may be flown with an inoperable out-of
trim warning, but that the pilot must visually check the position of the 
horizontal stabilizer. 

Although pilots are expected to preflight their aircraft and comply 
with the visual inspection provision of the MEL, v1e all know that pressures 
for on-time departures and failure to deplane at mid-station stops can 
influence the thoroughness of such inspections. We do not believe that 
such a provision is an acceptable substitute. The general public who 
place their trust in the integrity of scheduled supplemental airlines 
deserve to be protected in the most positive manner. 

We c::.re hopeful that you will reconsider your response to our recom
mendations. The recorrunendatiors A-78-53, A-78-54, and A-78-55 will be 
held in an open-unacceptable action status pending completion of your 
further review. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL .. AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

N:>vember 9, 1978 

Honorable James B. King 
Chairman, National Trans:pJrtation Safety Board 
800 Independence Avenue, S. ~'1. 
\~ashington, D. C. 20594 

Dear i·tr. Chairmn: 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-78-53 through 55. 

A-78-53. Issue an Ainvorthiness Directive applicable to all Beech 99, 
99A, Z:S9, A99A, and B99 mcx:lel aircraft to require an immediate one-time 
inspection of the horizontal stabilizer trim system to ascertain that 
all c~~nents of the system and its associated position-indicating and 
-wan1ing circuits are operational within specified tolerances. 

Coi'itnent. 'lhe fault analysis of the trim system sho:.vs that b...o 
electrical faults I!U.lst occur before umvanted trim movement can occur. 
This meets the regulatory design require11ent. In the event of a 
mechanical fault, such as a failed clutch, the airplane can be safely 
flo:..m in al'¥ trim configuration at critical load conditions. NTSB1 s 
June 12 Report of Investigation of the Flight Characteristics of Beech 
Hodel 99, Serial No. u-126, verified that the airplane is controllable 
with full nose up trim at gross weight and maximum aft center of gravity 
loading. 

A reviev1 of the service records of 398 Hodel 99 and t1odels AlOO and 
BlOO, which have the salle trim system, did not reveal adverse sel;Vice 
history. He do not believe that airworthiness directive action is 
justified at t.his time. However, arrangements have been made ~·lith the 
FAA Central Region for the developnent of an item to be published in 
Advisory Circular 43-16, General Aviation Airworthiness Alerts.. This 
information will emphasize the importance of proper inspection and 
maintenance of the horizontal stabilizer trim syste-u. It will be 
circulated throughout the FA.i\, to all certificated repair stations, to 
all mechanics holding an inspection authorization~ and to all air taxi 
certificate holders. ' 

A-78-54. Pequire an inspection to insure that the primary and secondary 
mode of tl1e horizontal stabilizer actuator are capable of deflecting the 
stabilizer under specified airloads. The exact instructions should be 
furnished by the Beech Aircraft Company. T.he inspection should be made 
as soon as the Beech instructions are available and repeated at 
2,000-hour intervals. 
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Comment. Tne stabilizer actuators are capable of deflecting ti1e 
stabilizer under heavier airloads than can be encountered within the 
travel limits. 'Ihe airplane can be safely flam \'lith the trim in any 
p::>sition. Airv;orthiness directive action cannot be supp::>rted; however, 
the Beech Aircraft Company has advised that they plan to develop an 
inspection procedure. Tnis procedure will provide a means to evaluate 
the clutch drive assen1bly under airload conditions. 

A-78-55. Chmge the minimum equipnent list to make the out-of-trim 
warning systera a mandatmy requirement for flight. 

Comnent. At the time the present stabilizer trim i terns we1~e added to 
the nun:i.11\Uffi equipnent list, consideration was given as to whethe)~-
the out-of-trim \'rarning system should be mandatory for takeoff. It was 
determined that an equal level of safety could be provided, without 
placing an undue burden on the operator, by requiring the pilot to 
visually check the stabilizer to determine that it is in the neutral 
p::>sition prior to tak.eoff and the stabilizer p::>sition indicator is 
operative. The minimum equipnent list for these aircraft permits flight 
\'lith the Out-of-Trim Aural t\Tarning Indicator inoperative provided the 
alternate procedure of specified visual checks is accomplished prior to 
each ta~eoff. If the alternate procedure is used, the minimurn equipnent 
list also requires the discrepancy to be brought to the attention of the 
flight ere,.; either by placarding or flight log sheet enhy and requires, 
further, that the appropriate procedures be established by the operator 
and complied with, if flight is accomplished with the item inopeJ:ative. 

We do not believe that changing the minimwn equipnent list, on the 
assumption that the alternate procedures could be inadvertently omitted, 
would be justified. 'Iherefore, \ve plan no further action in resp:>nse to 
this recornrrendation at this time. 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: August 11, 1978 

SAFETY RECOMMENDATION(S) 

A-78-53 through -55 

On February 10, 1978, a Columbia Pacific Airlines Beechcraft Model 
99 attained an excessively steep climb immediately after takeoff from 
the Richland Airport, Washington. The aircraft stalled and crashed, 
killing its 15 passengers and 2 crewmembers . As a result of its investi
gation of the crash, the National Transportation Safety Board believes 
that certain corrective action is warranted. Examination of airplane 
components disclosed several faults within the airplane's horizontal 
stabilizer trim system which cannot be related to impact damage and are 
thus believed to have existed before the crash--a result of inadequate 
maintenance. 

The trim actuator is a twin jackscrew driven by an electric motor; 
it includes a clutch mechanism designed to slip if electrical power is 
applied to the motor after the jackscrew reaches the end of its travel 
or encounters excessive stabilizer air loads. The clutch consists of 
two plates separated by six ball bearings which are restrained in detents 
by a spring load. Torque is transmitted through the ball bearings 
during normal operation . If an excessive load is imposed on the jackscrew, 
it will react against the spring load, separate the plates, and allow 
the ball bearings to move freely; thus, torque cannot be transmitted . 
In the actuator fron the accident airplane, four ball bearings were 
found loose in the actuator case--all exhibited little or no wear. The 
design of the clutch is such that the balls could not have been displaced 
during operation. The tHo balls which were still installed between the 
plates of the clutch were worn to an oval shape. 

During bench tests of the actuator, the clutch slipped in both the 
main and standby trim modes under load conditions well below the minimum 
value specified. This slippage would have slowed or stopped the movement 
of the stabilizer when it was subjected to certain air loads. Thus, the 
pilot's ability to retrim the airplane would have been affected adversely. 
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Honorable Langhorne M. Bond 

In addition, examination revealed that the stabilizer trim position 
indicator was faulty because of a possible electrical defect. The 
defect caused an erroneous indication on the instrument which could have 
led the pilot to believe that trim was neutral, when in fact it could 
have been in an extreme airplane noseup position. Review of the maintenance 
records disclosed that the trim-in-motion system was malfunctioning. 
Furthermore, examination showed that an improperly positioned microswitch 
would have prevented operation of the out-of-trim warning horn. 

The trim position indicator and trim-in-motion and out-of-trim 
warning systems are minimum equipment list items. Only one of these 
items can be inoperative if the airplane is to be used to carry passengers. 
If the out-of-trim warning system is inoperative, pilots must visually 
check the stabilizer position before flight. Since the check must be 
done from outside the airplane and may not be part of a pilot's normal 
routine, it may be inadvertently omitted. 

The foregoing conditions could result in a crew's initiating a 
takeoff with full noseup trim and becoming unable to reduce control 
forces while using the trim system. Recent flight tests have shown that 
the airplane performance and correctiye control forces which would be 
encountered after takeoff with a full airplane-noseup trim could result 
in a stall at low altitude from which the crew could not recover. · 

The examination of two other Beechcraft 99 airplanes operated by 
the same company disclosed similar discrepancies in their horizontal 
stabilizer trim indicating and warning systems. 

The Safety Board, therefore, concludes that timely action is needed 
to insure that other Beechcraft Model 99 aircraft do not have discrepancies 
which can induce a crew to take off in an out-of-trim condition. Accord
ingly, the National Transportation Safety Board recommends that the 
Federal Aviation Administration: 

Issue an Airworthiness Directive applicable to all Beech 99, 
99A, A99, A99A, and B99 model aircraft to require an immediate 
one-time inspection of the horizontal stabilizer trim system 
to ascertain that all components of the system and its associated 
position-indicating and -warning circuits are operational 
within specified tolerances. (Class I, Urgent Action) (A-78-53) 

Require an inspection to insure that the primary and secondary 
mode of the horizontal stabilizer actuator are capable of 
deflecting the stabilizer under specified airloads. The exact 
instructions should be furnished by the Beech Aircraft Company. 
The inspection should be made as soon as the Beech instructions 
are available and repeated at 2,000-hour intervals. 
(Class II, Priority Action) (A-78-54) 
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Honorable Langhorne M. Bond 

Change the mlnlmum equipment list to make the out-of-trim 
warning system a mandatory requirement for flight. 
(Class II, Priority Action) (A-78-55) 

KING, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred in 
the above recommendations. 
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Office of 
Chairman 

National Transportation 
Safety Board 
Washington, DC. 20594 

Honorable ~horne M. Borrl 
Aaministratar 
Federal Aviation Mrnini.stration 
Washington, D.C. 20591 

Dear .Mr. Borrl: 

'Ihank you for your letter datal August 22, 1980, resporxli.rxj to 
National Transportation Safety Board Safety Recatmandation A-78-56 
issued August 22, 1978. The recarmendation stemned fran the Safety 
Board's investigation of a Sanoo Mcrlel T rot air balloon accident near 
fusquero, New Mexico, on November 6, 1977. We reccmnerrled that the 
Federal Aviation Administration (FAA): 

"Issue an .A:irworthiness Directive to require 
rreans for securing the canvas dcrlger to the 
deck or require other means for eliminati.n} 
the existing gap bebveen the dcrlger arx1 the 
deck on the Sanco Mcxlel T arx1 Challenger AX-7 
balloons." 

The Safety Board is pleaSErl to note that the FAA issued ~
thiness Directive AD 80-14-09 on July 1, 1980, in addition to the 
General Aviation Airworthiness Alert (AC-43-16 ) which was published in 

. the August 1979 issue, safety Reccmnendation A-78-56 is n.cM classified 
in a "Closed-Acceptable Action" status. 

Sincerely yours, 

211 





DEPARTMENT Of TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 22, 1980 

WASHINGTON, D.C. 20591 

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

Safety Board 

THE ADM INISTRATOR 

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

Dear Hr. Chairman: 

This is in further response to NTSB Safety Recommendation A-78-56, 
is sued August 22, 1978, and supplements our letter of January 4, 1980. 
This recommendation was one of three issued as a result of a November 6, 
1977, Semco Model T hot air balloon accident near Mosquero, New Mexico. 

A-78-56. Issue an Airworthiness Directive to require means for 
securing the canvas dodger to the deck or require other means for 
eliminating the existing gap between the dodger and the deck on the 
Semco Model T and Challenger AX-7 balloons. 

Comment. We issued Airworthiness Directive AD 80-14-09, (copy 
enclosed) on July 1, 1980, effective July 7, 1980. This Airworthiness 
Directive is in addition to the General Aviation Airworthiness. Alert 
(AC-43-16) which was published in the August 1979 issue as stated in 
our January 4 letter. 

The Federal Aviation Administration believes these actions satisfy the 
intent of Safety Recommendation A-78-56. 

Enclosure 
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Office of 
Chatrman 

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

Dear Mr. Bond : 

National Transportation 
Safety Board 
Washington. DC. 20594 

January 29, 1980 

Thank you for your recent response of January 4, 1980, regarding 
the reconsideration of recommendations A-78-56 and A-78-57, which were 
i ssued as the result of a Semco Model T hot air balloon accident ncar 
Mosquero, New Mexico, on November 6, 1977. 

The National Transportation Safety Board was pleased to learn of 
the General Aviation Air worthiness Alert (AC 43-16) issued by the 
Federal Aviation Administration (FAA) in Augus t 1979, after reconsid~ 
ering recommendation A-78-56, which called for an Airworthiness 
Directive (AD) requiring a means of· securing the canvas siding to the 
gondola floor. Since your reply also stated that the recommended AD was 
being issued, we have classified A- 78-56 as "Open--Acceptable Action" 
until the AD becomes effective. 

Safety recommendation A-78- 57 called for regula t ory changes to 14 
CFR 31 which would require that occupant enclosures f or manned free 
balloons be designed to prevent protrusion of lower extremities under 
test conditions of 14 CFR 31.27(c). Your recent decis i on t o include 
this recommendation as part of the FAA's curren t r eview of 14 CFR 31 has 
caused us to classify your reply to this recommendation "Open--Accept
able Action. 11 The recommendation will remain open until the results of 
the regulatory review can be evaluated by our s taff . 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

January 4, 1980 

Honorable James B. King 

WASHINGTON, D.C. 20591 

OFFICE OF Chairman, National Transportation Safety Board 
800 Independence Avenue, S.H. THE ADMINISTRATOR 

\.Vashin~ton, D.C. 20594 

Dear Mr. Chairman: 

This is in response to your letter of February 22 which requests 
reconsideration of the Federal Aviation Adminstration position with 
respect to NTSB Safety Recommendations A-78-56 and 57. 

A-78-56. Issue an AinJOrthiness Directive to require means for 
securing the canvas dodger to the deck or require other rreans for 
eliminating the existing gap between the dodger and the deck on the 
Sernco Model T and Challenger AX-7 balloons. 

Canment. We have issued a General Aviation Airwort.'-1iness Alert 
(AC 43-16) which was published in the August 1979 issue 
(copy enclosed). .r.J.so, the certification responsibility for t.'ie 
Semco Model T, TC-4A, and Challenger AX:... 7 balloons has been 
recently transferred to the FAA Eastern Region. They are issuing 
an Airworthiness Directive requiring a modification to eliminate 
the existing gap between the canvas siding and the deck on these 
balloon models. 

A-78-57. Amend 14 CFR 31.59 to require that baskets, gondolas, or 
other enclosures for occupants of manned free balloons be designed 
to prevent lower extremities from protruding from the provided 
enclosure when the enclosure is subjected to the ·test conditions 
outlined in 14 CFR 31.27 (c) . 

Carrnent. The test required by CFR 31.27(c) is a strength test and 
does oot take human factors into account. We are currently 
reviewing 14 CFR 31 and will include this recommendation as part of 
that review. 

ely, 

~L.t??s-
I.angoorne Bond 
~istrator 

Enclosur e 
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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 

Washington. 0 C 20591 

february 22, . 1979 

This letter is in response to your correspondence dated October 12, 
1978, on the matter of Safety Recommendations A-78-56 through 58. These 
safety recommendations were issued by the National Transportation Safety 
Board on August 22, 1978, as a result of a hot air batloon accident 
near Mosquero, New Mexico, on November 6, 1977. 

The Safety Board is pleased to learn that Notice of Proposed Rule 
Making (NPRM) 75-31 will be issued in February of this year. We will 
place Recommendation A-78•58 in an 11 0pen - Acceptable Action11 status. 
With regard to Safety Recommendations A-78-56 and 57, the Federal 
Aviation Administration (FAA) rejected these recommendations. Accord
ingly, the Board has put these recommendations in an "Open - Unaccept
able Action11 category and we will discuss these two recommendations 
in our next Quarterly Safety Recommendation meeting with the FAA. 

The Board made Recommendations A-78-56 and 57 because it discover ed 
a significant unsafe design feature in the Semco Model T hot air balloon. 
Safety Recommendation A-78-56 calls for the issuance of an Airworthiness 
Directive (AD) to require means for securing the canvas dodger to the 
deck or other means for eliminating the existing gap between the dodger 
and the deck of Semco Model T and Challenger AX-7 balloons. The pres
ent design of the canvas dodger presents a proven hazard and evidence 
exists that owners have improperly reinstalled the dodger after removal 
because there are no maintenance instructions on its proper installa
tion. 

Since a simple and practical alteration to correct this ha zardous 
condition was submitted to and approved by your Southwest Regional 
Office, the Safety Board is of the opinion that an AD or other suitabl e 
positive directive is the simplest solution and will ser ve as an in
terim safety measure until NPRM 75- 31 becomes a rule . 
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Safety Recommendation A-78-57 seeks amendment of 14 CFR 31.59 
to require baskets, gondolas, or other enclosures for occupants of 
manned free balloons to be designed to prevent lower extremities 
from protruding from the provided enclosure when the enclosure is 
subjected to the test conditions outlined in 14 CFR 31.27(c). The 
intent of this safety recommendation is to enhance the safety of 
gondola enclosures by ensuring the containment of occupants and by 
preventing more serious injuries than have been experienced to date. 
The FAA appears to have misinterpreted this recommendation in that 
the structural test required by 14 CFR 31.27(c), while maintaining 
integrity of the enclosure, quite clearly does not adequately insure 
containment of the occupant, as evidenced by the two cases cited in 
the preamble to our recommendations. 

The Board considers Safety Recommendations A-78-56 and 57 
feasible and cost effective solutions to the potentially hazardous 
features of the Semco Model T and Challenger AX-7 balloon gondolas 
and it believes that the FAA should eliminate similar design features 
in the future through regulatory change. 

As stated in the Board's safety recommendation letter of 
August 22, 1978, records indicate that over a 4-year period there 
have been 11 balloon landing accidents, not including the Mosquero, 
New Mexico accident. These accidents resulted in 1 fatality and 
17 injuries. Of the 12 balloons involved in these accidents, 5 
were manufactured by Semco. This indicates that Semco balloons 
were involved in 41.7 percent of all balloon landing accidents in 
the past 4 years. This is a significant involvement by one manu
facturer . The Safety Board believes that a major improvement to 
balloon safety can be achieved by the implementation of Safety 
Recommendations A-78-56 and 57 and that these recommendations de
serve further consideration. 
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DEPARTMENT OF TRANSPORTATION . 
FEDERAL AVIATION ADMINISTRATION 

Honorable James B. King 

WASHINGTON, D.C. 20591 

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

Safety Board 

Dear Mr. Chairman: 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to NTSB Safety Recommendations A-78-56 through 58. 

A-78-56. Issue an Airworthiness Directive to require means for securing 
the canvas dodger to the deck or require other means for e1iminating 
the existing gap between the dodger and the deck on Semco Model T and 
Challenger AX-7 balloons. 

Corrunent. Semco balloons have been operating since 1965. To ou\" knowl
edge these two are the only accidents in which occupants were injured 
due to sliding off the gondola floor. In vi ew of this service record, 
we do not believe that issuance of an airworthiness directive is 
justified at this time. 

A-78-57. Amend 14 CFR 31.59 to require that baskets, gondolas, or 
other enclosures for occupants of manned free balloons be designed to 
prevent lower extremities from protruding from the provided enclosure 
when the enclosure is subjected to the test conditions outlined in 
14 CFR 31.27{c}. 

Comment. Federal Aviation Regulations Section 31.27(c) requires that 
a drop test of the basket, trapeze, etc., be conducted a~ various 
angles to the surface, with the stipulation that no structural failure 
or distortion be allowed which could cause serious injury to the 
occupants. Service experience does not indicate that a change in 
regulations with regard to injuries to extremities is justified . We 
believe that the rule is satisfactory. 

A-78-58. Expedite the adopti on of the 14 CFR 31 rule changes contained 
in NPRM 75-31, specifically, in regard to the requirements fo r a Manual 
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of Instruction5 for Continued Airworthiness which is proposed in 
Appendix A of these rule changes. 

Comment. Final action on NPRM 75-31 is expected by the end of February 
1979. 

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

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

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

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

ISSUED: August 22, 1978 

SAFETY RECOMMENDATION(S) 

A-78-56 through 58 

On November 6, 1977, a Semco Model T hot air balloon was involved in 
an accident near ~losquero, New Me xi co. The Nation a 1 Transportation Safety 
Board's investigation of the accident disclosed an unsafe design charac
teristic associated with the gondola which should be corrected . 

After a routine flight, the balloon made a normal landing approach. 
The landing was made in a southwesterly surface wind of 5 to 15 knots. 
When the balloon bounced during the landing, the gondola was turned on its 
side and was dragged 30 feet by the wind. When the gondola turned over, the 
pilot's right foot slipped off the gondola deck and was trapped between 
the edge of the deck and the ground . As a result, the pilot's ankle was 
fractured. 

A similar accident occurred on January 24, 1976, near Death Valley, 
California, involving another Semco balloon, the Challenger AX-7 . This 
accident resulted from an encounter with high winds and turbulence just 
before landing. When the pilot executed an emergency rip landing in rough 
terrain, the gondola turned on its side immediately after hitting the 
ground. The pilot's legs slipped off the deck and became trapped between 
the deck and the ground. The high winds dragged the gondola for 300 yards. 
The pilot suffered multiple compound fractures of both legs. 

The gondolas on the Semco Model T and the AX-7 bal loons are similar 
in design and construction. They have a plywood deck with tubular 
aluminum corner posts, rails, and diagonal supports. The gondola is 
enclosed by a one-p i ece canvas "dodger" which surrounds the structure . 
The dodger, when properly installed, is woven between the di agonal sup port s 
and the corner posts and the ends laced together secu rel y. However , 
the dodger extends only to within 2 to 4 inches of the deck; t hi s space 
between the dodger and the gondola deck allows the f eet cf occupants to 
slip through and become trapped . Furthe rmore, t he condition of t he canvas 
dodgers is affected by usage, age, and expos ure t o adverse weather 
conditions which can cause the canvas to stretch and wor k loose, thereby 
increasing the accident potenti al of th i s installation. 

2424 
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Evidence indicates that the canvas dodger in the Semco Model T 
accident in Mosquero, New Mexico, was improperly installed on the 
gondola frame. The pilot, who also owned the balloon, had removed 
the dodger for cleaning and had replaced it improperly . The Safety 
Board's review of the maintenance manual for this balloon disclosed 
that it did not contain instructions on the proper installation or 
the mai~tenance of the dodger. 

The applicable standards governing balloons are contained in 
14 CFR 31. Although these standards relate to the airworthiness of 
balloons, little is required in the way of maintenance information. 
In fact, a manufacturer's maintenance manual is not required by this 
Part. The Safety Board is aware of the proposed changes to 14 CFR 31 
which are contained in Notice of Proposed Rule Making (NPRM) 75-31, 
Notice No. 8, issued on July 11, 1975. This NPRM proposes to require 
manufacturers to provide the necessary service, maintenance, and repair 
information for manned free balloons. Even though these maintenance 
information requirements might have provided sufficient information for 
the Model T owner to install the canvas dodger correctly, had they been 
adopted expeditiously by FAA, this design still most probably would have 
provided a potential hazard to the pilot. 

The Safety Board has learned of corrective measures taken by one 
Semco Model T owner to eliminate the hazardous gap in the gondola by 
lashing a nylon dodger to the deck proper. This simple alteration was 
submitted to and approved by the FAA's Southwest Regional Office on a 
Major Repair and Alteration Form 337. The Soard understands also that 
this Regional Office has been in contact with Semco Balloon, Inc., 
concerning their gondola design. 

Ballooning is a rapidly growing sport in the United States. There 
were only 158 certifi~~.t_ed_hot _~jr_balloo_n_s__ in _1973; _as. of December 1976~ . 
there were -824 cer-tificated bal1oons -- more than a five-fold increase. 
The Board's accident data indicate that iD tbe_ pas_t_ 4 years.,. 11 balloon 
accidetits -·nav-e-·r·esulted in 1 fatality and -17 injuries. 

In view of the above, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Issue an Airworthiness Directive to require means for securing 
the canvas dodger to the deck or require other means for 
eliminating the existing gap between the dodger and the deck 
on Semco Model T and Challenger AX-7 balloons. (Class II -
Priority Action) (A-78-56). 
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Amend 14 CFR 31.59 to require that baskets, gondolas, or other 
enclosures for occupants of manned free balloons be designed to 
prevent lower extremities from protruding from the provided 
enclosure when the enclosure is subjected to the test conditions 
outlined in 14 CFR 31.27(c). (Class II - Priority Action) 
(A- 78-57). 

Expedite the adoption of the 14 CFR 31 rule changes contained 
in NPRt·1 75-31, specifically in regard to the requirements for a 
Manua 1 of Instructions for Continued Airworthiness v1hi ch is 
proposed in Appendix A of these rule changes. (Class II -
Priority Action)(A-78-58). 

KING, Chairman, McADAMS, HOGUE and DRIVER, ~1embers, concurred in 
the above recommendations. 

King 
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' Dl'PARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

July 1, 1980 
OFFICE OF 

THE ADMINISTRATOR 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

This is an updated response to NTSB Safety Recommendations A-78-82 and 
A-78-83. 

During the last year, ·we have studied and reevaluated our policy on 
the present application of visual separation. We have also solicited 
comments from the aviation community and our regions concerning 
this subject. 

The conclusion reached through these efforts was that visual separation 
is a viable concept in most situations. Concern was expressed regarding 
the impact on airport capacity and delay levels if more stringent 
separation methods were used. In addition, there was strong sentiment 
that visual separation is efficient, practical, and, if all parties are 
aware of their responsibilities, safe. 

We also concluded that procedural modifications that would reinforce the 
safety aspects of visual separation without significantly impacting the 
many positive aspects of the concept were possible. 

Therefore, the procedure is being revised to require controllers to: 
(1) receive pilot acknowledgment that the traffic is in sight prior to 
the application of visual separation, (2) advise the pilot of the other 
aircraft's intentions if they are not obvious, and (3) warn the pilot if 
the radar targets may converge. 

In addition, we are developing a pilot training film which addresses 
frequent pilot questions pertaining to their roles and responsibilities 
while operating within the air traffic control system. One of the 
topics is the pilot's role in visual separation procedures. 
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We are also amending the Airman's Information Manual to update, emphasize, 
and clarify those paragraphs which explain the pilot's authority and 
responsibility for refusing visual separation procedures i f their 
application is not desired for any reason. 

We are confident that these measures meet the intent of your recommendation. 

;z~a,s-
Administrator 
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Honor al>le La."lgho rna Bond 
Administrator 
1-'edcral Aviatil')n Adlnitiistration 
lJashington; D. C. 20591 

Dear Hr. Bond: 

2 6 Fta 1979 

Reference is tnadc to your letter of January 9, 1979~ responding 
·to safety recorumendations A-78-79 through A-78-33. l.hese recoitllllc.nd.:ltions 

stemmed from the m.id.:1ir collisions between a F.:llcon .Jot ana · a Cessna 150 
at Memphis, Tennesse~, on ~L'ly 18, 1978, and between a Boeing 727 &ld 

Cessna 172 at San Diego, California, on September 25, 1973. Our comments 
to the Federal Aviation Administration's responses Are as follows: 

Recommendation A-78-79 

l-Je are pleased to note that procedures for bandlins consecutive 
approaches .o.t Hemphis have been establislted to fulfill the intent of 
the recommendation. The t>tatus of this is now cl:LSsified as "Closed -
Acceptable Action." · ;_.t/~~; :-L!:~~:~;:_;:c 

P.ccom:nl!nd.:l tions A-7 8-80 tln:ous~ ,.~'':{'3'':~;;;~~~;. 
We appreciat~ the ongo1ni . ;f~il6Us t:o ·'iatisfy these recol:U!'Iendati-.>ns. 

They will be m3intained in an open _atatus pending their resolution. 
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Sincerely yours, 

James B. King 
Chainn.'ln 
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DEPARTMENT OF TRANSPORTATION 
fEDERAL AVIATION ADMINISTRATION 

January 9, 1979 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

Honorable JaBes B. King 
Chairman, National Transportation Safety Board 
800 Independence Ave., S.H. 
Hashington, D.c. 20594 

Dear Hr. Chairman: 

This is in response to your safety recommendations A-78-79 through 
A-78-83. 

Recor:II:lendation A-78-79. Evaluate the closed traffic pattern operations 
conducted at Memphis International Airport and consider establishment 
of a procedure uhereby high performance or turbine jet aircraft conduct
ing nultiple approaches for training purposes be assigned an altitude of . 
2,500 feet or above, '·7hich would place responsibility for control of the 
aircraft uith TRACON personnel. 

Co!:ll!lent. Procedures for handling consecutive approaches at Hemphis have 
been formalized and instituted to: 

1. Require coordination of any consecutive approach prior to the 
aircraft crossing the approach end of the runw-ay. In the event 
coordination is not approved, the aircraft is climbed to 3000 
feet and handled as a departure. 

· .. 
2. Require aircraf t conducting multiple practice approaches to climb 

straight ahead to 3500 feet with control responsibility transferred 
to the TRACON, unless othen-1ise coordinated. 

Recommendation A-78-80. Evaluate operational data for each TRSA location 
and establish tHo categories of TRSA's. Tliose locations handling the 
largest volume of traffic with automated ATC equipment available should 
be designated TRSA I locations. The remaining areas Hould be designated 
TRSA II locations. 

Co!:lffient . He have issued a Notice of Proposed Rule Haking (NPRH), '·1hich 
v7e believe llill r.1eet or exceed the intent of your recommendation \·7ithout 
adding additionai categories of airspace or control services. 1·~e believe 
the latter is necessary to facilitate pilot anc1. public understanding of 
the system and the various levels of service provided . 
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Recommendation A-78-81. Require Mode "C" transponder equipment for 
operations within a TRSA I and Group II TCA and require that a pilot 
of a VFR flight traversing a TRSA I establish radio contact with the 
appropriate ATC facility before entering the designated airspace. 

Comment. We will be issuing an advanced NPfu~ in the near future in 
order to upgrade altitude encoding requirements. Our Notice of Pro
posed Rule Making discussed under Recommendation A-78-80 w111 permit 
us to ac~omplish the intent of this recommendation. 

Recommendation A-78-82. 
areas and terminal radar 
except for sequencing on 

Use visual separation in terminal control 
service areas only when a pilot requests it, 
the final approach with radar monitoring. 

Comment. The total use of visual separation which is permitted only 
in the terminal environment is currently under study by a task group 
composed of FAA headquarters, field personnel and Department of 
Defense (DOD) representatives. All recommendations for changes resulting 
from this group will be submitted to all aviation interests, including 
the NTSB, prior to May 1, 1979. 

Recommendation A-78-83. Reevaluate its policy with regard to the use 
of visual separation in other terminal areas. 

Comment. The study referred to in comment to Recommendation A-78-82 
includes a reevaluation of our policy regarding use of visual separation 
in other terminal areas. 

We will keep you apprised of our progress in: 

1. The upgrading and expansion of TCAs. 

2. The modification of our policy relative to visual separation in 
terminal areas • 

. Sincerely, 

··· A~~~-
Quentin S. ~yl~r- ~ 
Acting Administrator 
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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 26, 1978 

SAFETY RECOMMENDATION($) 

A-78-82 and 83 

On September 25, 1978, Pacific Southwest Airlines Flight 182, a 
Boeing 727-214, and N7711G, a Cessna 172, collided in midair over San 
Diego, California; 144 persons died as a result. Both aircraft were 
communicating with air traffic control (ATC) on different freq'Jendes. 
Stage II service (radar advisory and sequencing for VFR aircraft) was 
being provided. In response to one of several traffic advisories issued 
by ATC, the pilot of Flight 182 commented, "Think he's passing off to 
our right.'' 

On June 28, 1974, Rocky Mountain Airways Flight 323, a deHavilland 
DHC-6 Twin Otter, and N8105R, a Beech BE-35 Bonanza, collided in midair 
over Denver, Colorado; there were no fatalities. Both flights were 
communicating with the Denver tower at the time. The tower cab was 
equipped with a BRITE-1 video dis~lay,and the controller had both 
airplanes in visual contact whe~ t~ ey collided in the Denver terminal 
control area. Immediately bei .c the collision, the Bonanza pilot 
assured ATC that he had the Twin Otter in sight. 

On December 4, 1971, Eastern Airlines Flight 898, a McDonnell
Douglas DC9-31, and N2llOF, a Cessna 206, collided in midair near Raleigh
Durham Airport , North Carolina. The two occupants of the Cessna 206 
were killed. Both flights were communicating with Raleigh-Dur ham tower 
when they collided . The tower cab was not equipped with radar. In 
response to a traffic advisory issued by the tower, the air carrier 
pilot commented, ''We just went over the top of him there . " 

25038 
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Although the circumstances surrounding these midair collisions were 
different, they have one element in common -- in each case, controllers 
were applying visual separation. Visual separation is a means which may 
be employed by ATC to separate aircraft in terminal areas. Upon instruction 
from ATC, a pilot who sees another involved aircraft provides his own 
separation by maneuvering his aircraft, if necessary, to avoid the other 
aircraft. When ATC instructs a pilot to employ visual separation, he 
must keep the other aircraft in sight until it is no longer a factor, as 
should have been the case at San Diego, or he must follow in line behind 
another aircraft, as should have been the case at Denver and Raleigh
Durham. 

The Safety Board realizes thut the visual separation technique is 
usually effective; however, because of the human limitation and other 
restrictive factors, it can never be considered completely reliable. 

In the three accidents cited, visual separation could have been 
supplemented by more positive separation methods if controllers had 
chosen to use them. The Safety Board concludes that more positive 
separation methods must be used to the maximum extent possible in 
terminal control areas and in terminal radar service areas, 

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

Use visual separation in terminal control are·as 
and terminal radar service areas only when a 
pilot requests it, except for sequencing on the 
final approach with radar monitoring. (Class I, 
Urgent Action) (A-78-82) 

Reevaluate its policy with regard to the use of visual 
separation in other terminal areas. (Class II, 
Priority Action) (A-78-83) 

KING, Chairman, DRIVER. Vice Chairman, and McADAMS and HOGt.JE, members, 
concurred in tr.e above recornrnendaticn5. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL 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 ADM INISTRATOR 

This will supplement our initial response of July 16, 1979, to National 
Transportation Safety Board (NTSB) Safety Recommendations A-79-21 and 22, 
related to the malfunction ·of a magnetic clutch a.ssembly used in the 
autopilot pitch axis servos of aircraft manufactured by Gates Learjet 
Corporation. 

A-79-21. Initia t e a program immediately to expedite the determi nation 
of cause for the clutch malfunction in JET Electronic part No. 2380066, 
servo drive unit, devise a means to detect ' potential problems, and 
define correc tive action. 

Comment. In our initial response to this recommendation, we indicated 
that the Gates Learjet Corporation was testing an improved magnetic 
clutch in preparation for a retrofit program. In letters direct~d 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 
c lu tches. 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 ~ervo. A copy of 79-4 is enclosed. 

On January 8, 1980, Gates Learjet advised our Central Region that there 
were sufficient numbers of the DC 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 
Actua tor 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 
Di rective 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 magnetic clutch "freeze'' and lock the continuously running · 
autopilot/stick pusher servo motor to the elevator cable drum, a 
mechanical slip clutch is provided in the cable drum to permit the 
pilot to override the malfunction. Power can then be removed from the 
servo motor by turning off the autopilot and stall warning systems. The 
Airplane Flight ~~nual provides emergency procedures for operation of 
the airplane with the stall warning systems off. Based on the above, 
the FAA could not identify any unsafe condition that would result from 
a magnetic clutch becoming frozen and, therefore, could not justify 
mandatory corrective action under the requirements of 14 CFR 39 
"Airworthiness Directives." 

A-79-22. If defining and implementing the corrective action descri•bed 
above will require prolonged effort, restrict the operation of all 
Learjet aircraft equipped with this servo drive unit. 

Comment. In our initial report, we stated that we did not consider it 
necessary to restrict operations in this case, and that a Temporary 
Airplane Flight Manual Supplement had been issued, specifying emergency 
procedures in the event of autopilot pitch axis malfunction or cpmplete 
stall warning failures. These identified temporary revisions are being 
incorporated into permanent revisions as they are made to the various 
flight manuals. 

We believe these actions have fulfilled the intent of Safety 
Recommendations A-79-21 and 22. 

4 Enclosures 

236 



Office of . 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washington.D C. 20594 

December 5, 1979 

Thank you for your letter of November 13, 1979, in which you advised 
the National Transportation Safety Board of furthe r 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 TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

So~orable James B. ~L1g 

Chc.i~n, ~ational irc.~sportation 

Sa:e::y Boc.rC. 
800 Independence Avenue, S. ~. 

~ashington, D. C. 20594 

Dec. r :--~:-. Chairman: 

WASHINGTON, D.C. 20591 

This is to further advise you of Federal Aviation Administration 
(F.-\A) action 1-iith respe:::t to NTSB Safety Recmmnendation A-79-23 
vhich recommended that the FAA: 

"Issue immediately an Operations Alert Bulletin to 
FAA inspectors and notify operators of Learjet aircraft 
equipped with this type of servo drive unit to advise 
the pilots of these aircraft of the possible control 
difficulties which can be encountered as a result of 
clutch malfunction." 

OFFICE OF 
THE ADMINISTRATOR 

Change 17 to Order 8440.5A containing General Aviation Operations 
Bulletin No. 79-2, "Servo Drive Unit- Installed on Learjet Aircraft," 
vas issued on June 28, 1979. We have also issued Change 33 to 
Order 8430.L~ which transmits new Part 135 Operations Bulletin 
~o. 79-3, "Halfunction ,:)f Servo Drive Unit Installed on Learjet 
Aircraft," dated September 10, 1979. We have enclosed a copy of 
each of these changes for your information. 

\,'e believe these actions meet the intent of the reconunendation. 

:2. Enclosures 
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Off iu· of the' 
Cn ciir l "f l~:'l 

Honorabl e Langhorne Bond 
Ad min L :;-:: :r a. tor 
Federo- ~l ,\v iation Admini ~;tration 

\·!asbi: ,~;;·.n , D. C. 20591 

Dear !·::·. Bond: 

Na~~ona~ Trans"OrJT!ai3on 
Sa Ieiy 3uard 

August 14, 1979 

u,:;,n ~-: you for you r Jetter of July 16, 1979, responding to National 
Trans~· OJ: tation Safety B::krd Recommenda tions A-79-21 through 24. These 
reconr::~nd ; t ions stem:nE:-<~ from our investigation of a Learj et Hodel 24B 
incidc: t on Harch 9, 1979. Hhile en route bet ,.;een Greensboro, North 
Caro:,_L12 and Nashville, Tennessee, the pilot experienced longitudinal 
control problems. He declar ed an emergency and returned to Greensboro. 
Postflight ex amination of the aircraft disclosed a resistanc~ to motion 
of the l ongitudinal control system, \-lhich \-las traced to the pitch axis 
servo drive unit. In view of the potential catastrophic results o~ 
control difficulties caused by jammed servo drive unit clutche5, the 
Safety Board made four recommendations . to prevent pitch axis malfunc
tion. Our coTIS1ents· to the Federal Aviation Administration's (FA.\) 
re s ponse are as follows: 

A-79-21. He are pleased to note that the FAA is preparing an 
Ainvorthiness Directive for a retrofit program to incorporate an iic.
proved magnetic clutch. Pending s uch action, this recommendation is 
being maintained in an "Open--Acceptable Action Status." 

A-79-22 . We note that the FAA does not consider it necessary 
to restrict the operation of all Learj et aircraft equipped \vith the 
present servo driv~ unit. ·Instead, the PAA plans to issue "A 'I'ei!tporary 
Airplane Flight ~lanual Supplement" for all Learj et airplanes. Based on 
the FAA's belief that this action is ad equate, the status of this recom
mendation has been evaluated as "Open--Acceptable Alternate Action." 

A-79-23. We no te that the Safety Board's reco~mendation 
letter has been sent to all FAA Flight Standards Offices and that 
operations bullet ins are being prepared dealing \-lith the problem. The 
status of this recommendation is evaluated as "Open--Acceptable Action." 
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A-79-24. The F~~'s response indicates that this reco~~enda
t ion is in process of fulfillment. Further evaluation \vill be made 
after FE: receive a furthe r response. The status of this recorrunendation 
is cl,! ~; :;::_fied as "Open-·-·Acceptahle Action." 

Sincerely yours, 
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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 Learjet aircraft equipped with this 
type of servo drive unit to advise the pilots of these aircraft of the 
possible control difficulties which can be encountered as a result of 
clutch malfunction. 

Comment. Copies of this recommendation have been sent to all FAA 
Flight Standards Offices as an initial notification of the problem. 
Two operations bulletins dealing with the problems are being prepared. 
We expect to issue one by June 30 and the other by July 15. 

A-79-24. Determine whether other model aircraft use the same servo 
drive unit clutches and take appropriate action to advise the operators 
of those aircraft of the potential problem. 

Comment. The same stick pusher/puller/autopilot pitch servo, P/N 2380066, 
is used on all Learjet 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. 

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

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

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

ISSUED: April 18, 1979 

SAFETY RECOMMENDATION(S) 

A-79-21 through -24 

The National Transportation Safety Board has recently 
investigated an incident which caused concern about the 
continued safe operation of certain Learjet aircraft . 

The pilot of a Learjet Model 24B, Nl4BC, reported 
longitudinal control problems on March 9, 1979, while en 
route from Greensboro, North Carolina, to Nashville, Tennessee. 
While cruising at altitude, the aircraft abruptly pitched 
nosedown. The pilot regained control and deactivated the 
aircraft's stall warning system and automatic flight control 
system. After the aircraft was configured for landing, 
during an instrument approach to Nashville, it became longi
tudinally unstable. The pilot, who was unable to control 
the pitching oscillation, aborted the approach. As airspeed 
was increased, the aircraft became controllable. The pilot 
declared an emergency and returned to Greensboro where 
better weather existed. Similar problems were encountered 
while attempting to land at Greensboro. Three approaches 
were aborted before the aircraft was landed. The fourth 
approach was conducted without flaps, at a higher-than-
normal airspeed, and with stabilizer trim for pitch control. 

Postflight examination of the aircraft disclosed a 
resistance to motion of the longitudinal control system 
which was traced to the pitch axis servo drive unit. The 
unit was replaced and the aircraft was test flown without 
the control problems. 

2631 
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The National Transportation Safety Board took custody 
of the malfunctioning servo drive unit, and it was examined 
at the Gates Learjet plant in Wichita, Kansas. This unit 
consists of an electric motor which runs continuously in one 
direction when either the automatic pilot or the stall 
warning stickpusher system is energized. The output shaft 
of the motor drives a pair of electromagnetic friction drive 
clutches. These clutches rotate in opposite directions and 
their output shafts are connected to a common output, which 
in turn drives the elevator control surface. The clutches 
contain ferrous powder. Normally, this ferrous powder 
coagulates into a solid mass only when a magnetic field is 
introduced electrically by inputs from the autopilot or 
stall warning stickpusher system. The clutch, which is 
energized, will transmit torque to the elevator control 
system in the appropriate direction. The powder normally 
decoagulates and the clutch rotates freely when electrical 
power is removed. 

Examination of the servo drive unit removed frcm Nl4BC 
revealed that the ferrous powder in the clutch which trans
mitted motion in the elevator trailing edge down direction 
was solid, although there was no electrical input. With the 
aircraft's autopilot or stall warning system activated, this 
condition would produce a nosedown pitching moment which 
could require as much as 80 pounds force on the control 
wheel to counter. With power removed from the servo motor, 
the jammed clutch would still affect the breakout force and 
force gradient of the longitudinal control system. 

The other clutch of the servo was examined and it was 
free to rotate. 

Gates Learjet personnel theorized that the powder 
coagulated and caused the clutch to jam because of moisture 
contamination. Reportedly, various degrees of moisture 
contamination and clutch engagement have been found on other 
servos that have been overhauled at Gates Learjet in the 
past. 

The ferrous material of both clutches of the servo was 
later examined at the Safety Board's metallurgical labora
tories; no foreign substance was found. The material in 
both clutches was determined to be of the same approximate 
chemical composition. However, some of the particles of the 
ferrous powder from the jammed clutch continued to coagulate 
into small hard lumps. The reason for this is unknown and 
indicates that some undetermined property of the ferrous 
clutch material is causing the clutch to jam without the 
magnetic field. 
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The Safety Board was informed by the operator that the 
same aircraft experienced a lateral control problem on 
March 29, 1979. This time the aileron servo drive unit, 
identical to the pitch servo, was found to hav~ a defective 
clutch. This unit has not yet been disassembled for detailed 
examination. 

The Safety Board is aware that Gates Learjet has dis
continued the use of this JET Electronic's part No. 2380066 
in new aircraft. However, we have been informed that there 
are approximately 220 Learjet aircraft equipped wi th these 
servo drive units in operation. Furthermore, the pitch 
servo drive unit is a mandatory item for flight since it is 
an integra l part of the stall warning stick pusher system 
which was required by the certification of the aircraft. 

Two recent fatal accidents involved loss of control of 
Learjet model 25 aircraft which were equipped with the same 
type of servo drive units. These accidents are still under 
investigation. Additionally, a review of our accident files 
indicates to us that 10 other accidents since 1964 involving 
Learjet aircraft, which we believe were equipped with thes e 
servo drive units, may have been caused by control problems. 
However, the lack of postaccident evidence precluded identi
ficat ion of such a problem. Our investigation into this 
matter is continuing. 

In view of the potential catastrophic results of control 
difficulties caused by jammed servo drive unit clutches, the 
Safety Board is extremely concerned and believes expedited 
action is justified. Therefore, the National Transportation 
Safety Board recommends that the Federal Aviation Administration: 

Initiate a program immediately to expedite the 
determination of cause for the clutch malfunction 
in JET Electronic part No. 2380066, servo drive 
unit, devise a means to detect potential problems, 
and define corrective action . (Class I- -Urgent 
Action) (A-79 - 21) 

If defining and implementing the corrective action 
described above will require prolonged effort, 
restrict the operation of all Learjet aircraft 
equipped with this servo drive unit. (Class !-
Urgent Action) (A-79-22) 
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Issue immediately an Operations Alert Bulletin to 
FAA inspectors and notify operators of Learjet 
aircraft equipped with this type of servo drive 
unit to advise the pilots of these aircraft of the 
possible control difficulties which can be en
countered as a result of clutch malfunction. 
(Class I--Urgent Action) (A-79-23) 

Determi~e whether other model aircraft use the 
same servo drive unit clutches and take appropriate 
action to advise the operators of those aircraft 
of the potential problem. (Class I- -Urgent Action) 
(A-79-24) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, and 
HOGUE, Members, concurred in the above recommendations. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 20, 1980 

WASHINGTON, D.C. 20591 

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

Safety Board 
THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is to advise you of actions completed by the Federal Aviation 
Administration (FAA) in further response to NTSB Safety Recommendation 
A-79-31. This recommendation was issued as a result of the Antilles 
Air ~oats, Inc., Grumman G21A crash on September 2, 1978, in the Virgin 
Islands. 

A-79-31. Strengthen surveillance and enforcement programs directed 
toward Part 135 operators to: (1) Provide . adequate staffing for FAA 
facilities charged with surveillance of Part 135 operators; (2) assure 
uniform application of surveillance and enforcement procedures; 
(3) upgrade enforcement procedures and actions in order to provide a 
viable deterrent to future violations. 

Comment . Our letter of August 9, 1979, outlines previous actions the 
FAA has taken on this subject. Additionally, we transmitted 
Order 8430.1B, Inspection and Surveillance Procedures -Air Taxi 
Operators/Commuter Air Carriers and Commercial Operators, through staff 
channels on March 18, 1980. The following action has also been 
completed: On May 16, Order 2150.3, Compliance and Enforcement Program 
was issued (copy enclosed). This order consolidates guidance material 
formerly contained in four separate orders. It is designed as a ready 
reference for use at all levels of the agency in the investigation, 
reporting, and legal processing of enforcement cases. All FAA 
employees involved in the compliance and enforcement program are 
directed to read and become familiar with applicable provisions of this 
order . 

We believe the actions taken by the FAA have sufficiently enhanced 
surveillance and enforcement programs relative to Part 135 operators 
and have met the intent of Safety Recommendation A-79-31. Accordingly, 
FAA considers action completed on Recommendation A-79-31. 

Sincerely, 
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- ------------------------------------------------------------------------------------------------------, 

OfficE of the 
Chairma:o 

Honorable Langhorne 3o~d 
_-\dministrator 
FederaJ Aviation Administration 
Washington, D.C. 20591 

Dear Hr. Bond: 

National Transportation 
Safety Board 

Washington. D C. 20594 

November 8, 1979 

T.~ank you for your letter of August 9, 1979, responding to the 
~ational Transportatio~ Safety Board's recommendation A-79-31. This 
reco~endation ste~d from the Antilles Air Boats, Inc., Grumman G-21A 
accident on September 2, 1978 . Tne aircraft crashed into the ocean 
~hile en route froc St. Croix to St. Thomas, Virgin Islands. 

he are pleased to note the issuance of the Federal Aviation Adminis
tration's (FA~) Xotice K8000.176, Increased Surveillance for Operators 
under Ne~ Part 135, dated April 25~ 1979, and Order 1000.9C, Enforcement 
Policy, dated April 26, 1979. we also note that the Air Taxi Operations 
Handbook is being rewritten, that the Air Taxi Maintenance Handbook has 
been incorporated in~o the Air Carrier Maintenance Inspector's Handbook, 
and that the FAA Enforc~ent Handbooks are being combined into one. 
Thes e actions, together ~ith F~~'s organizational changes placing the 
responsibility of the air taxi program under the Air Carrier Division, 
are responsive to this recoomendation. 

1~e have, therefore, classified this recommendation and other FAR 
Part 135 related reco!!I::leadations in an "OPEN--ACCEPTABLE ACTION" status, 
and ~ill be evaluating the effectiveness of these FAA actions to improve 
the safety of Part 135 O?erations during fiscal year 1980. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 91 1979 

WASHINGTON, D.C. 20591 

OFFICE OF 
Honorable James B. King 
Chairman1 National Transportation 

Safety Board 

THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

This is in response to National Transportation Safety Board Safety 
R ecornmendation A-79- 31. 

A-79-31. Strengthen su.,.veillance ann enforcement programs directed 
toward Part 135 operators to: {1) provide adequate staffing for FAA 
facilities charged with surveillance of Part 135 operators; (2) assure 
uniform application of surveillance and enforcement procedures; and 
(3) upgrade enforcement procedures and actions in order to provide a 
viable deterrent to future v-iolations. 

Comment. lo The implementation of revised 14 CFR 135 has generated 
increased manpower requirements. This has resulted in some realign
ment at the headquarters, regional and district office levels to use air 
carrier and general aviation personnel to accomplish this program more 
efficiently. Responsibility for the air taxi program at the headquarters 
level was transferred to the Air Carrier Division from the General 
Aviation Division on December 1, 1978. Res:r:·onsibility for the program 
at the regional level now rests with the air carrier or combined air 
carrier/general aviation branches. Notice N 8000.176, ''Increased 
Surveillance for Operators Under New Part 135, 11 dated April 25 directs 
field division chiefs and district office managers to use all available 
resources to ensure continuing emphasis on the air taxi/commuter 
program. 

2. The Air Taxi Operations Handbook has been rewritten and is in the 
fir.al review process. The Air Taxi Maintenance Handbook has been 
incorporated into the Air Carrier Maintenance Inspectorrs Handbook. 
The F A.A Enforcement Handbooks are being combined into one. Head
quarters personnel have met with personnel from regional and district 
offices to discuss uniforr-1 application of surveillance and enforcement 
procedures during FY 1979. 
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3. I have recently reemphasized and reoriented the FAA enforcement 
policy. I met with the Chiefs of all Flight Standards Field Offices on 
March 15 to personally express this policy in order to achieve nation-
VIide understanding and acceptance. I issued Order 1000. 9C, "Enforce
ment Policy," on April 26 which instructs the Regional Directors to keep 
personally informed on regional enforcement policies and-to review all --
major cases. This policy will upgrade enforcement actions as a deterrent 
to future violations. 

Copies of Order 1000. 9C and Notice N 8000. 176 are enclosed. 

2 Enclosures 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

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

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

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

ISSUED: May 9, 1979 

SAFETY RECOMMENDATION(S) 

A-79-31 

On September 2, 1978, Antilles Air Boats, Inc., Flight 941, a 
Grumman G21A, crashed into the ocean while en route from St . Croix to 
St. Thomas, Virgin Islands. The pilot and 3 of the 10 passengers died 
in the accident. The National Transportation Safety Board's investiga
tion of the accident revealed that the operator committed poor operational 
and maintenance practices, falsification of aircraft and aircraft compo
nent logbooks, and management practices which often condoned or .encour
aged the violation of Federal regulations in the interest of company 
requirements. 

The Safety Board reviewed the Federal Aviation Administration's 
(FAA) surveillance and enforcement program for Antilles Air Boats, Inc., 
and discovered that this commuter air carrier had a history of violations 
and management deficiencies which were often repetitive in nature. 
After a June 1978 FAA special inspection, the FAA Southern Regional 
Counsel sent a letter to the President of Antilles Air Boats, Inc., 
listing 13 findings that were being evaluated by the FAA for violation 
proceedings. Xany of the findings were similar to a March 1977 FAA 
surveillance investigation which concluded that "Antilles Air Boats 
operated unairworthy aircraft in its air taxi operation." In May 1977, 
the FAA stated in an enforcement letter to Antilles Air Boats, Inc., 
that a March 4, 1977, inspection had revealed several discrepancies and 
that "It appears that most of these deficiencies are similar to discrep
ancies noted during the last SWAP (special) inspection," which was 
conducted in May 1975. 

2491-E 
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The FAA Flight Standards District Office (FSDO) at San Juan, 
Puerto Rico, was responsible for the surveillance of Antilles Air 
Boats, Inc. Although the company had 3 maintenance bases, 15 to 18 
aircraft, and transported about 266,000 passengers annually, only two 
part-time FAA inspectors were assigned to monitor the commuter air 
carrier's activities. While the surveillance activities of the two 
inspectors were conscientious and thorough, their activities were 
ineffective because of the amount of surveillance that was required and 
because their findings were not acted upon by higher levels of FAA 
enforcement authority. As a result, the Safety Board found corrective 
action by the operator was slow or nonexistent. In many cases, the 
deficiencies were repeated. 

The Safety Board's investigation determined that when enforcement 
action in the form of civil penalties was recommended by the FSDO, the 
final settlement among the FAA Southern Region Flight Standards Division, 
the Regional Counsel, and the company ended in a compromise which was 
favorable to the company. In the past 2 years, almost every enforcement 
action was settled for a minimal civil penalty. After the September 2, 
1978, accident, FAA Southern Region Flight Standards and Regional Counsel 
representatives met with the management of Antilles Air Boats, Inc., to 
settle five investigative reports. An agreement was reached and a 
$100,000 civil penalty was levied. According to FAA correspondence, 
"Ten thousand is to be paid and $90,000 will be held in abeyance, providing 
they (Antilles Air Boats) continue to comply with the Federal Aviation 
Regulations referenced in the investigative reports to the satisfaction 
of FAA inspectors." 

The facts and history of the investigation establish that there was 
ample evidence over recent years to alert FAA personnel at the FSDO, 
Area Manager, and Southern Region offices to the problems existing with 
Antilles Air Boats, Inc. The results of inspections, the numbers of 
enforcement actions, and the accident/incident record should have 
demanded immediate corrective action by the FAA. Instead, the Safety 
Board discovered that compromises of violation action were so common 
that the enforcement program was rendered ineffective. In addition, 
there was no indication that the recurring nature of many of the violations 
was considered by the Regional Counsel when a compromise was considered. 
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In September 1972, the Safety Board adopted an Air Taxi Special 
Study which concluded that "The FAA surveillance and enforcement varied 
and in most cases was minimal due to two factors: insufficient numbers 
of assigned inspectors and the varied interpretations of the applicable 
rules." The study recommended that the FAA assign a principal inspector(s) 
to commuter airlines with primary duties of surveillance, and that the 
FAA standardize air taxi surveillance procedures. However, in several 
recent aircraft accident investigations, ll the Safety Board has continued 
to find inadequate FAA surveillance . For example, in its report of the 
February 10, 1978, accident involving a Columbia Pacific Airlines Beech 
99 at Richland, Washington, the Safety Board concluded that "The FAA's 
certification and surveillance of the airline's maintenance procedures 
were ineffective and (the) certification and surveillance of flightcrew 
training .in the aircraft were deficient ••.• " On May 17, 1978,--3 1/2 
months before the Antilles Air Boats, Inc., accident--the Safety Board 
issued Safety Recommendations A-78-37 through -41 which again addressed 
the issues of inadequate FAA surveillance, ineffective company manage
ment, and the need to review the maintenance programs for commuter/air 
taxi operators. These recommendations also applied to many circumstances 
existing prior to the Antilles Air Boats accident, since there had been 
no significant action by the FAA to implement the Safety Board's recom
mendations. 

The Safety Board continues to be concerned with the quality of the 
FAA's surveillance and enforcement program for 14 CFR 135 operators. 
The facts revealed by our investigations and studies underline the 
deficiencies of the FAA's surveillance program, yet the quality and 
effectiveness of the program have not improved. The development of the 
air taxi/commuter industry demands that acceptable levels of safety be 
maintained. Obviously, a significant factor in this development is the 
role of the FAA and the enforcement of the Federal aviation regulations. 
We believe that the FAA must improve the structure, quality, and promptness 
of the 14 CFR 135 surveillance program to provide the public with the 
necessary assurances of air transportation safety. 

"Aircraft Accident Report: Air East, Inc., B99A, Johnstown-Cambria 
County Airport, Johnstown, Pennsylvania, January 6, 1974" (NTSB
~~-75-3). 
"Aircraft Accident Reoort: Atlantic City Airlines, Inc., DHC-6, 
Cape May County Airport, New Jersey, December 12, 1976" (NTSB-AAR-
77-12). 
"Aircraft Accident Report: Alaska Aeronautical Industries, Inc., 
DHC-6-200, near Iliamna, Alaska, September 6, 1977" (NTSB-AAR-78-5). 
"Aircraft Accident Report: Columbia Pacific Airlines, Beech 99, 
Richland, Washington , February 10, 1978" (NTSB-~~-78-15). 
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Accordingly, the National Transportation Safety Board recommends 
that the Federal Aviation Administration: 

Strengthen surveillance and enforcement programs directed 
toward Part 135 operators to: (1) Provide adequate staffing 
for FAA facilities charged with surveillance of Part 135 
operators; (2) assure uniform application of surveillance 
and enforcement procedures; and (3) upgrade enforcement 
procedures and actions in order to provide a viable deterrent 
to future violations. 
(A-79-31) (Class II - Priority Action) 

KING , Chairman, DRIVER, Vice Chairman, McADAMS and HOGUE, Members, 
concurred in the above recommendations. 
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National Transportation 
Safety Board 

Washington,D C. 20594 

Office of 
Chairman 

St-p 2 4 :c( : .l ..... . ·- -

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

Dear Mr . Bond: 

Thank you for your letter of August 20, 1980, responding further to 
National Tr ansportation Safety Board Safety Recommendation A-79-60 
issued July 17, 1979. This recommendation stemmed from our investi
gation of a DHC-6 Twin Otter accident at Steamboat Springs, Colorado, on 
December 4, 1978 . We recommended that the Federal Aviation Administration 
(FAA) : 

"Issue an operations bulletin directing all operations 
inspectors who are responsible for the surveillance of 
14 CFR 135 operators to assure that 14 CFR 135.159 
(new 14 CFR 135.165) is complied with uniformly in 
accordance with the official legal interpretation of 
this regulation by the FAA." 

The Safety Board has examined the FAA's letter of September 14, 
1979, addressed to all Regional Flight Standards Divisions for distri
bution to FAA field offices forwarding an interpretati on of 14 CFR 
135.159 (a) (5) (new 14 CFR 135.165). l\Te have also examined the revised 
FAA Order 8430.1B of January 29, 1980, titled Inspection and Surveil
lance Procedures - Air Taxi Operators/Commuter Air Carriers and 
Commercial Operators. We note that the revised order clarifies 14 CFR 
135.165 and should facilitate understanding of this regulation. The 
intent of Safety Recommendation A-79-60 has been met and its status is 
now classified as "Closed--Acceptable Alternate Action ." 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 20, 1980 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

The Honorable James B. King 
Chairman, National Transportation 

Sa f et y Board 
800 Independence Avenue, SW. 
Washington, D.C. 20594 

Dear Mr . Chairman: 

This is in further response to NTSB Safety Recommendation A-79-60, 
issued as a result of the Rocky Mountain Airways, Inc., deHavilland 
DHC-6 crash near Steamboat Springs , Colorado , on Decembe r 4, 1978. 

A-79-60. Issue an operations bulletin directing all operations 
inspectors who are responsible for the surveillance of 14 CFR 135 
operators to assure that 14 CFR 135.159 (new 14 CFR 135.165) is 
compl i ed wi th uniformly in accordance with the official legal 
interpretation of this regulation by the FAA. 

Comment . As outlined in our letter of October 12, 1979, Order 8430.1B, 
Inspection and Su rveillance Procedures - Air Taxi Operators/Commuter 
Air Carriers and Commercial Operators, was issued January 29, 1980, to 
revise Order 8430.1A. A copy of the revised order is enclosed. The 
revision provides guidance on the revised 14 CFR 135 and discusses 
navigation equipment r equirements. 

We believe this revision meets the intent of this recommendation 
in providing guidance to operations inspectors, and accordingly, the 
Federal Aviation Administration considers action completed on 
Recommendation A-79-60. 

Sincerely, 

Enclosure 
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Honorab:e Langhorne Bond 
Administrator 
Federal Aviat ion Administration 
Washington, D.C. 20591 

Dear !·:r. Bond: 

National Transportation 
Safety Board 

November 27, 1979 

Thank yo u for your letter dated October 12, 1979, responding to the 
Na tional Transportation Safety Board's Safety Recommendation A-79-60. 
This reco~~endation stero~ed from the Safety Board's investigation of a 
DHC-6 Twin Otter accident at Steamboat Springs, Colorado, on December 4, 
197 8 , and a DHC-6 Twin Otter accident near Iliamna, Alaska, on 
Se ptember 6, 1977 . Our investigation revealed that, according to the 
FP~'s official interpretation of 14 CFR 135.159, both airplanes were 
improperly equipped with navigation equipment. 

The Safety Board is pleased to note that the Federal Aviation 
Administration (FAA), in re sponse to the Safety Board's recommendation, 
forwarded an interpretation of 14 CFR 135.159(a)(5) on September 14, 
19 79, to all Regional Flight Standards Divisions for distribution to FAA 
field offices. we are also pleased to note that FAA Order 8430.1A, 
"Operations Inspection and Surveillance Procedures - Air Taxi Operators 
and Connnerical Operators of Small Aircraft," is being rewritten to 
provide guidance on the revised 14 CFR 135 and a discussion on navigation 
equipment requirements. 

However, since the handbook will include other subjects related to 
Part 135 and will very likely take over 6 months to publish, it will not 
meet the intent and urgency of the recommendation . Therefore, we 
request that the FAA, in add it ion to actions already taken and proposed, 
issue an operations bulletin as recommended. Pending the resolution of 
this recommendation, we are maintaining A-79-60 in an "Open--Unacceptable 
Action" status. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

October 12, 1979 

Honorable James B. King 

WASHINGTON, D.C. 20591 

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

Safety Board 

Dear Mr. Chairman: 

This is in response to NTSB Safety Recommendation A-79-60. 

A-79-60. Issue an operations bulletin directing all operations 
inspectors who are responsible for the surveillance of 14 CFR 135 
operators to assure that 14 CFR 135.159 (new 14 CFR 135.165) is 
complied with uniformly in accordance with the official legal 
interpretation of this regulation by the FAA. 

Comment. This recommendation implies that Federal Aviation 
Administration (FAA) inspectors are not uniformly enforcing 

OFFICE OF 
THE ADMINISTRATOR 

14 CFR 135.159 (new 14 CFR 135.165) . We wish to advise that inspectors 
assigned to Rocky Mountain Airways, Inc., and Alaska Aeronautical 
Industries, Inc., were aware of the FAA legal interpretation and had 
discussed the navigation equipment requirements with those operators. 
The operators either had properly equipped aircraft or provisions 
in their operations manuals for cancellation of flights if the 
navigation facility which provided signals to one of the two navigation 
receivers became inoperative. 

We believe that the FAA has adequately emphasized the navigation 
equipment requirements in the past. Because of the importance of the 
subject, we recently forwarded the FAA interpretation of 14 CFR 
135.159(a)(5) to all Regional Flight Standards Divisions for 
redistribution to FAA field offices. This interpretation is contained 
in a letter to Mr. James W. Kuehl, Senior Hearing Officer, NTSB, dated 
November 4, 1977. A copy of this letter is enclosed. 

Order 8430.1A, "Operations Inspection and Surveillance Procedures -Air 
Taxi Operators and Commercial Operators of Small Aircraft," is being 
rewritten to provide guidance on the revised 14 CFR 135. A discussion 
of the navigation equipment requirements will be included in this 
handbook. 

We believe that our actions meet the intent of the recommendation. 

ely, 

Langhorne Bond 
Administrator 
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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: July 17, 1979 

Forwarded to: 

Honorable Langhorne M. Bond 
Administrator SAFETY RECOMMENDATION(S) 
Federal Aviation Administration 
Washington, D.C. 20591 A-79-60 

Rocky Mountain Airways, Inc., Flight 217, a DeHavilland DHC-6, 
crashed on a mountain about 8 nmi east-northeast of Steamboat Springs, 
Colorado, on December 4, 1978. 

According to an official Federal Aviation Administration inter
pretation l/ of 14 CFR 135.159 (new 135.165), the airplane was not 
properly equipped with navigation equipment. The official interpretation 
of the regulation had been provided at the Safety Board's request during 
the Boar~'s earlier investigation of an accident involving a DeHavilland 
DHC-6-200, operating as Alaska Aeronautical Industries, Inc., Flight 
302, on September 6, 1977. In this earlier case the airplane was also 
improperly equipped with navigation equipment. 

Although the lack of proper equipment did not contribute to the 
cause of either accident, the Safety Board is concerned about this 
recurring noncompliance with the requirements for suitable navigation 
equipment. Evidently, FAA inspectors responsible for the surveillance 
of 14 CFR 135 operators are not uniformly assuring compliance with the 
regulation. 

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

Issue an operations bulletin directing all operations 
inspectors who are responsible for the surveillance of 
14 CFR 135 operators to assure that 14 CFR 135.159 

ll Letter from Acting Assistant Chief Counsel, Regulations and Enforcement 
Division, Office of the Chief Counsel, FAA, November 4, 1977. 
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(new 14 CFR 135.165) is complied with uniformly 
in accordance with the official legal interpretation 
of this regulation by the FAA. (Class II, Priority 
Action) (A-79-60) 

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

268 



Office of 
Chairman 

National Transportation 
Safety Board 
Washington, D C. 20594 

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

Dear Mr. Bond: 

Thank you for your letter dated August 20, 1980, responding further 
to National Transportation Safety Board Safety Recommendations A-79-68 
and A-79-69 issued September 6, 1979. In these recommendations, we 
asked the Federal Aviation Administration (FAA) to: 

A-79-68. Amend 14 CFR 135.331 and 121.417 to require 
that each certificate holder provide a survival 
training program for its crewmembers that would in
clude the basic information on sea, desert, winter, 
and mountain survival. 

A-79-69. Issue an Advisory Circular which outlines 
acceptable means of compliance with such a survival 
training program requirement. 

The Safety Board notes that in response to these recommendations 
the FAA has issued a change to Air Carrier Operations Bulletin (ACOB) 
No. 8-80-2, Crewmember Survival Training . The change will require 
inspectors to assure that carriers include in recurrent crewmember 
training survival instruction appropriate to route structure. The ACOB 
also includes a suggested outline for survival training. 

These recommendations are now classified in a "Closed--Acceptable 
Alternate Action" status. 

Sincerely yours, 

~~ 
~A- James B. King 

1fr- Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 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 ADMINISTRATOR 

This is in further response to NTSB Safety Recommendations A-79-68 
and 69 and supplements our letter of December 5, 1979. These 
recommendations were issued as a result of the Board's investigation of 
Rocky Mountain Airlines DeHavilland DHC aircraft accident near 
Steamboat Springs, Colorado, on December 4, 1978. 

As stated in our December 5, 1979, letter, we have issued a change to 
Order 8430.17, Change 15, to Air Carrier Operations Bulletin No. 8-80-2, 
Crewmember Survival Training ( copy enclosed). The bulletin was revised 
to include Part 135 operators. 

As a result of this action, the Federal Aviation Administration 
considers action relative to Recommendations A-79-68 and 69 completed. 

Sincerely, 

Enclosure 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

March 11, 1980 

Honorable James B. King 
Chairman, National Transportation 

Safety Board 
800 Independenc~ Avenue, SW. 
Washington, D.C. 20594 

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to your letter of January 4 requesting a summary of 
extensions granted by the Federal Aviation Administration (FAA) in 
relat i on to NTSB Safety Recommendation A-79-70. The recommendation 
called for strict enforcement of the compliance date for shoulder 
harness installation required by 14 CFR 135.171. 

Enclosed is a listing of air taxi operators that were granted 
extensions of the June 1, 1979, installation compliance date for 
shoulder harness requirements which was required by 14 CFR 135.10. All 
requests for an extension of this date were required because of non
availability of shoulder harness kits by vendors or manufacturers prior 
to June 1, 1979. In three cases, requests were made after June 1, for 
reasons noted. 

I trust that the above information and the enclosed listing of air taxi 
operators will fulfill the Board's request. 

Administrator 

Enclosure 
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Office of 
Chairman 

Honorable Langhorne Bond 
Admin is tr a tor 
Federal Aviation Administration 
Washington, D.C. 20591 

Dear Mr. Bond: 

National Transportation 
Safety Board 
Washington. D C. 20594 

January 4, 1980 

This is to acknowledge the Federal ~viati6n Administration's (FAA) 
letter of December 5, 1979, in response to the National Transportation 
Safety Board's safety recommendations A-79-68, 69, and 70 issued as a 
result of the Rocky Mountain Airlines DeHavilland DHC which crashed at 
Steamboat Springs, Colorado, on December 4, 1978. 

The Safety Board recommended that the FAA amend 14 CFR 135 and 121 
to require a survival training program for crewmembers that would include 
sea, desert, winter, and mountain survival aA-79-68); issue an Advisory 
Circular which outlines acceptable means of compliance with survival 
training requirements (A-79-69); and strictly enforce the compliance 
date for installation of shoulder harnesses as required by 14 CFR 135.171 

: (A-79-70). 

The FAA's response to A-79-68 and 69 indicated agreement, in princi
ple, with the need for crewmember survival training. We noted that 
rather than making a regulatory change, FAA plans to issue an Air Carrier 
Operations Bulletin (ACOB) within 90 days, which will require inspectors 
to assure that carriers include survival training, appropriate to route 
structure, in recurrent crewmember training. Since the ACOB will also 
include a suggested outline for a survival training program, we have 
classified the response to recommendations «".;;;79.,.68 and 69 as 110pen--

;· Acceptable Alternate Actiori" until the~ulletin is issued and reviewed 
6 by the Safety Board staff. 

In response to A-79-70, which called for strict enforcement of 
~he compliance date for shoulder harness installation required by 14 CFR 

· 135.171, the FAA stated that compliance date extensions, beyond June 1, 
1979, were logical in view of the supply problem and were not being 
abused. However, the response did not include any supporting information 
pertaining to the number of extensions being granted or the extent of 
the supply problem. We would appreciate receiving a summary of extensions 
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sranted by the FAA which shows the name of the operator; the date of tne 
srequest; the reason for the request; the scheduled date of compliance; 
4Pd in cases when the extension was requested after June 1, 1979. the 
c•asons for late filing. 

· ·~ .• ,.. -

Until such information is made available for review, A-79-70 will 
ft;tf-c1assified as ~'}Open--Unacceptable Action." 
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Sincerely yours, 
J <l /) 
~~~ 

Janie,ti; B , Killg_.-
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DEPARTMENT OF TRANSPORTATION 
FFOERA:.. AVIATION ADMINISTRATION 

December 5, 1979 

Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHtNGTON, D.C. 20591 

OFFICE OF 
THE ADMIN ISTRATOR 

This is in response to NTSB Safety Recommendations A-79-68 through 70. 

A-79-68. Amend 14 CFR 135.331 and 121.417 to require that each 
certificate holder provide a survival training program for its crew
members that would include the basic information on sea, desert, winter, 
and .mountain survival. 

Comment. We do not believe that a regulatory amendment, as recommended, 
is appropriate at this time. We do agree, however, that crewmembers 
should be knowledgeable in survival techniques for the various environ
mental conditions that may be encountered following an air carrier 
accident. 

To initiate tra~n~ng as soon as practical, we plan to issue an Air 
Carrier Operations Bulletin (ACOB), within the next 90 days, instructing 
our principal operations inspectors to have their assigned air carriers 
include survival training, as appropriate to the carrier's route 
structure, during the crewmembers' recurrent training. 

A-79-69. Issue an Advisory Circular which outlines acceptable means of 
compliance with such a survival training program requirement. 

Comment . As discussed in A-79-68 above, an Air Carrier Operations 
Bulletin instead of an Advisory Circular is more appropriate at this time. 
We plan to include a suggested outline for a survival training program in 
this Air Carrier Operations Bulletin.· 
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A- 79 -70. Strictly enforce the compliance da~e for the installation of 
shoulder harnesses as required by 1~ CFR 135.171. 

Comment. This agency 's action of granting certain operators extensions 
to the shou l der harness requirement under Part 135 is a logical solution 
to a supply problem. We are not aware of any abuses by operators in 
delaying the installation of shoulder harnesses in their aircraft. 

~IL.ILIIcC~~ 7?~ 
ngho ne Bond 

Admi nistrator 
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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: SeQtember 6, 1979 

SAFETY RECOMMENDATION($) 

A-79-68 through -70 

The National Transportation Safety Board's investigation of the 
Rocky Mountain Airlines DeHavilland DHC aircraft accident near Steamboat 
Springs, Colorado, on December 4, 1978, illustrated the immediate need 
for survival training for crewmembers and for the installation of 
shoulder harnesses on crew seats. l/ 

Survival Training 

The accident occurred in near-blizzard conditions about 1945 m.s. t. 
in mountainous terrain at the 10,500-ft. level. The first emergency 
rescue team arrived at the accident site about 10 hours later; the 
evacuation was completed 16 hours after the accident. Falling and blowing 
snow, strong winds, rugged terrain, darkness, and subfreezing temperatures 
hampered the search and rescue e~forhs. 

There was a great potential'for serious postcrash trauma, including 
hypothermia and frostbite. The aircraft occupants were extremely fortunate, 
however, to have among them a passenger trained in winter survival tech
niques, who acted promptly and appropriately and, with the few available 
resources, saved the lives of many of the passengers. Only 1 of the 20 
passengers and 1 crewmember died as a result of this accident; 1 crewmember 
sustained minor frostbite . 

Jj For more detailed information, read: "Aircraft Accident Report, Rocky 
Mountain Airways·, Inc., DeHavilland DHC-6 Twin Otter, N25RM, near 
Steamboat Springs, Colorado, December 4, 1978." (NTSB-AAR-79-6), 
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A review of the Federal Aviation Regulations regarding crewmember 
emergency training revealed that crewmembers are required to be know
ledgeable about methods and procedures to cope with in-flight emergencies, 
evacuations, and ditchings. However, this training does not extend to 
postcrash survival problems outside the aircraft. The actions taken by 
this passenger were the responsibility of the crewmembers. The Safety 
Board believes that appropriate training should be provided so that crew
members can cope with these situati ons. 

The Board learned that the FAA requires survival training for its 
own crewmembers as outlined in Section 261 of FAA Handbook 4040.9, 
"General Manual for Operation of FAA Aircraft." Courses are provided by 
the Civil Aeromedical Institute (CAM!). We believe that the existing 
information and programs could be adapted easily for commercial operators, 

Shoulder Harnesses 

The Board's investigat.ion established that shoulder harnesses, if 
worn by the crewmembers, might have reduced their injuries, 

The new 14 CFR 135, which became effective December 1, 1978, specifies 
the installation of shoulder harnesses at flightcrew stations of certain. 
commuter aircraft by June 1, 1979, with provisions for the granting of 
extensions to December 1, 1980, to individual operators. 

The Safety Board believes that the June 1 date allowed adequate 
time for most operators to comply. However, the Safety Board recognizes 
that a few operators had to develop Supplemental Type Certificates for 
certain older aircraft and that some operators have encountered supply 
problems beyond their control. In these few cases, extensions may be 
necessary, but it is inconceivable that many operators would require 
more than the initial 6 months of lead time for compliance, The Board 
believes that compliance with the requirements of 14 CFR 135.171 should 
be strictly enforced. 

In view of the above, the National Transportation Safety Board 
recommend s that the Federal Aviation Administration: 

Amend i4 CFR 135.331 and 121.417 to require that each 
certificate holder provide a survival training program 
for its crewmembers that would include the basic infor~ 
mation on sea, desert, winter, and mountain survival. 
(Class II - Priority Action) A-79-68) 
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Issue an Advisory Circular which outlines acceptable 
means of compliance with such a survival training 
program requirement . (Class II - Priority Action) 
(A-79-69) 

Strictly enforce the compliance date for the instal
lation of shoulder harnesses as required by 14 CFR 
135.171. (Class II - Priority Action) (A-79-70) 

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

281 





DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

Seetember 9, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is to advise you of actions taken relating to NTSB Safety 
Recommendations A-79-73 and 74. These recommendations were i ssued 
as a result of the midair collision involving a Pacific Southwest 
Airlines Boeing 727 and a Cessna 172 at San Diego, California, on 
September 25, 1979. 

A-79-73 . Prescribe an appropriate method to do so and require all 
a1r carrier companies and commercial operators to test their pilots 
recurrently on ATC radar procedures, radar services, pilot/controller 
relationships, and ATC clearances. 

Comment. As discussed in our letter of January 8, we have since 
issued Change 13 to Order 8430.17, Air Carrier Operations Bulletins, 
on March 29. This change transmits Air Carrier Operations Bulletin 
No. 8-80-l - Interrelationships of the Pilot and Controller, which 
identifies the areas of the Board's concern and outlines procedures 
to be followed by principal operations inspectors in these areas. A 
copy of the change to the order is enclosed for your information. 

We believe the guidance in the change meets the intent of Recommen
dation A-79-73, and accordingly, the Federal Aviation Administration 
considers action on this recommendation completed. 

A-79-74. Prescribe a method to insure that all general aviation pilots 
are tested periodically on ATC radar procedures, radar services, 
pilot/controller relationships, and ATC clearances as appropriate to 
their operations. 
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Comment. As also discussed in our letter of January 8, we have since 
completed the development of "Using The System," a slide and tape 
presentation that advises the pilot of proper procedures for operating 
in terminal control areas and terminal radar service areas • 

. Individual copies of this presentation have been distributed to each 
General Aviation District Office, Flight Standards District Office, 
and Regional Accident Prevention Coordinator for use at general 
aviation accident prevention meetings. 

We consider action on this recommendation completed. 

Li?~ 
g o e Bond 

dministrator 

Enclosure 
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Office of the 
Cii.JIIIII.JII 

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

Dear Mr . Bone: 

National Transportation 
Safety Board 

Washington. D C ?.059-'1 

February 6, 1980 

Thank you for your response of January 8, 1980, to recommendations 
A-79-73 and 74 '~hich were issued on October 10, 1979, as a result of the 
midair collision involving a Pacific Southwest Airlines Boeing 727 and a 
Cessna 172 at San Diego, California, on September 25, 1978. 

The National Transportation Safety Board was pleased to note that 
the Federal Aviation Administration (FAA) agreed in principle with 
safety recommendations A-79-73 and 74, which were intended to assure 
that pilots employed by air carrier companies and commercial operators 
(A-79-73) as well as general aviation pilots (A-79-74) were periodically 
tested on ATC system procedures, services, and pilot/controller relation
ships. Although the recommendation letter proposed inclusion of ATC 
recurrent training requirements in the Code of Federal Regulations 
(14 CFR 61.57 and 14 CFR 121 Appendix F), your proposed alternatives to 
augment present recurrent training for commercial and general aviation 
pilots by providing written guidance to principal operations inspectors 
assigned to air carriers and commercial operators, and by developing a 
presentation for use in the Accident Prevention Program, are considered 
acceptable. 

Your reply to A-79-73 and A-79-74 will be classified as "open-
acceptable alternate action," until our staff has the opportunity to 
review the guidance provided to POI's and the presentation developed for 
the Accident Prevention Program. We would appreciate being informed of 
progress regarding these proposed alternatives. 
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DEPARTMENT OF TRANSPORTATION 
F~DER"L AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 

THE ADMINISTRATOR 

January 8, 1980 

Honorable James B. King 
Chainman, Kationa l Transportation 

Safet;' Board 
800 Ind e pendence Avenue, S. W. 
h'~l:.d,i.n;;tCJn , D. C. 20.594 

Dt:or >lr . Chairman: 

Tl 1i:·; 1,; io1 rc·:;p un s'-' Lu .J·!T :.:il.\ S.:.t f et y H.econunenduLiuns A-7 ';)- 73 a nd 74 
i s::; ued on Oc t ober 10 , 1979. These recommendations ar t~ based on the 
Board's concern that there may be a lack of understaniing on the part 
of pilot s rega r ding the r e lationship of t heir r e sponsibil i ty and the 
res ponsibil i t y of the air traffic controller when a pi lot accep ts a 
"ma intain visual separation" clearance. The .Board st .~ ted in its 
forwarding letter that it believes the Airman's lnfor•nation l-!anual 
( AI M) a dequ a tely describes the interrelationship of pi lot and 
c on t r oller roles and responsibilities, but believes t .at all pilo t s 
should be tested recurrently on those responsibilitiea and 
relationsLi ps as outlined in the AIM. The following qre the Federal 
Avi a tion Ad rr, inistration's comments and actions in res ponse to these 
r ec ommendations. 

A-79-73. Prescribe an appropriate method to do so and require all 
air carrier companies and commercial operators to tes r. their pilots 
r e currentl y on ATC radar procedures, radar services, pilot / controller 
relationshi?s, a nd ATC clea rances . 

Comment . We agree it is essential that pilots be awa r e of their 
rolo2s and responsibilities when they accept a "mainta ::. n visual 
separation" clearance. However, we believe that we have adequate 
con trol of air carrier and commercial operators' training programs 
through t he principal operations inspectors (POI) ass i gned to the 
individual operators. We propose to issue appropriate bulletins 
requesting the POI's to ensure that interrelationship~ of the pilvt 
and controller roles and responsibilities are covered i n each 
operator's recurrent training program. We plan to have these 
bulleti ns issued by the end of March 1980. 
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A-79-74. Prescribe a metho~ to ensure that all general aviation 
pilots ar~ tested periodically on ATC radar procedures, radar 
services, pilot/controller relationships, and ATC clearances as 
appropriate to their operations. 

Comment. 14 CFR 61.57, "Recent Flight Experience: f;i.lot in 
Command," presently includes language which provides ' for a flight 
review, including ATC procedures, which, we believe, adequately 
covers the pilot/controller relationships while still providing the 
flexibility to the person giving the review to deal with the pilot's 
individual needs. Paragraph 61.57 (b) states that a ' flight review 
consists of a review of the current general operaLing and flight 
rules of Part 91, and a review of those maneuvers an~ procedures 
v.•hic..h in the discretion of the person giving the review are necessary 
for the pilot to demonstrate that he can safely exer ~ ise the 
privileges of his pilot certificate. 

This individual treatment is further emphasized by i ndustry guidance 
material on the Biennial Flight Review (BFR) such as ' that published 
in the enclosed excerpt from a publication by the National 
Association of Flight Instructors widely used for the conduct of 
BFR's by flight instructors. 

Our Office of Flight Operations will work with the Air Traffic 
Service in developing a presentation to be ·used in t~~ Accident 
Prevention Program that will educate the general aviation pilots on 
radar services that are available and will discuss p*~ ot/controller 
relationships and ATC clearances for pilots operating under visual 
f light rul~s. ' 

In the absence of additional information indicating a significant 
shortcoming in general aviation pilot/controller rel~tionships, we 
believe that the current regulations provide a satisfactory level of 
regulation and flexibility to permit the intent of this 
recommendation to be accomplished. 

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

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

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

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

ISSUED: October 10~ 1979 

SAFETY RECOMMENDATION(S) 

A-79-73 and -74 

The National Transportation Safety Board's investigation of the 
midair collision involving Pacific Southwest Airlines Flight 182, a 
Boeing 727, and N7711G, a Cessna 172, at San Diego, California, on 
September 25, 1978, revealed that the air carrier's flightcrew probably 
was not aware of the full extent of its responsibility after accepting a 
maintain-visual-separation clearance. Because of the cooperative nature 
of the air traffic control (ATC) system, the Safety Board is concerned 
that there may be a lack of understanding on the part of pilots regarding 
the relationship of their responsibility and the responsibility of the 
air traffic controller when a pilot accepts a maintain-visual-separation 
clearance. 

While the Board believes the AIM adequately describes the 
interrelationship of pilot and controller roles and responsibilities, we 
further believe all pilots should be tested recurrently on pilot/con
troller interrelationships and responsibilities as outlined in the AIM . 

A way to address this issue might be for the requirements of 14 CFR 
61.57, "Recent Flight Experience: Pilot in Command," to be expanded 
expressly to include a review of ATC procedures, and for 14 CFR 121, 
"Appendix F -Proficiency Check Requirements," to be expanded expressly 
to include a similar review. 

2503-G 
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Therefore, the National Transportation Safety Board recommends that 
the Federal Aviation Administration: 

Prescribe an appropriate method to do so and 
require all air carrier companies and commercial 
operators to test their pilots recurrently on 
ATC radar procedures, radar services, pilot/ 
controller relationships, and ATC clearances. 
(Class-II, Priority Action) (A-79-73) 

Prescribe a method to insure that all general 
aviation pilots are tested periodically on ATC 
radar procedures, radar services, pilot/controller 
relationships, and ATC clearances as appropriate 
to their operations. (Class-II, Priority Action) 
(A-79-74) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAl1, and BURSLEY, 
11embers, concurred in the above recommendations. 

/ 
/ 

/~ 

By: ames B. 
Chairman 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

August 27, 1980 

The Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20591 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to your letter of July 9 and supplements our 
letter of January 15 to NTSB Safety Recommendations A-79-80 and 81. 

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

Comment. An amendment to 14 CFR Part 135, 'Amendment No. 135-3, issued 
January 30 requiring additional operating experience for commuter 
pilots-in-command, was effective March 1. A notice providing specific 
flight testing standards for Part 135 pilots was issued on January 14 
and should result in pilots being more knowledgeable about their 
aircraft and its limitations. Copies of both are enclosed. 

The revised Part 135 provides training in weight and balance, runway 
limitations for takeoff and landing, aircraft performance data, and 
operating limitations during initial, transition, and upgrade ground 
training for pilots. In April 1979, increased Part 135 surveillance 
requirements were initiated which involved additional en route inspec
tions and other FAA emphasis items. Crewmembers demonstrated their 
knowledge of weight and balance procedures and aircraft performance as 
part of the surveillance. 

In the transmittal letter of October 17, 1979, the NTSB stated it would 
be impractical to accomplish flight training in an aircraft loaded to 
gross weight or at e.g. limits, but that pilots should nevertheless be 
thoroughly familiar with performance at maximum certificated gross 
takeoff weight and have training under conditions at or near gross 
weight , etc . 

The revised training and testing requirements and the exposure to vari
ous weight and loading conditions that the pilot will receive durini 
the acquisition of operating experience now required in 
Amendment No. 135, will provide the needed additional familiarization 
and knowledge of aircraft performance deficiencies. ,.,e believe these 
actions fulfill the intent of Safety Recommendation A-79-80. 
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A-79-81. Expedite rulemaking which would make the flight time and duty 
time limitations and rest requirements for commuter air carriers the 
same as those specified for domestic air carrier crewmembers under 
14 CFR 121. 

Comment. On August 4 , 1980, the FAA issued a supplemental Notice of 
Proposed Rule Making (NPRM) No. 78-3B, Docket No. 17669, to revise the 
flight and duty time limitations and rest requirements for flight 
crewmembers utilized by domestic, flag, and . supplemental air carriers, 
commercial operators, and air taxi operators. I am enclosing a copy of 
the NPRM for the Board's review and records. 

3 Enclos.ures 
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Of11ce of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washington. DC 20594 

July 9 , 1980 

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

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

2. Flight and duty time limitations for operations 
under FAR Part 135. 

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

j~IJ~, 
James B. King 
Chairman 





Office of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 

Washtngton .D C 20594 

February 7 , 1980 

Thank you for your letter of January 15 , 1980, responding t o the 
National Transportation Safety Board ' s Safety Recommendations A-79- 80 
and 81. Our comments to your response are as follows: 

A-79-80 . The Safety Board is pleased to note that the Federal Aviation 
Administration (FAA) is proposing regulatory action to upgrade the 
operating experience and testing standards of Part 135 pilots . Pending 
the revision of the rules, A-79-80 is classified in an "OPEN--ACCEPTABLE 
ACTION" status. 

A-79-81 . It is also noted that the FAA will shortly issue Notice No. 
78-3B to provide identical flight and duty time limitations for Parts 
135 and 121 operations . Pending regulatory action, A-78-81 is also 
being maintained in an "OPEN--ACCEPTABLE ACTION" status. 

Sincerely yours , 
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DEPARTMENT OF TRANSPORTATION 
rED ~U._ /-. \' i.:.... 1101'. ADtv'.INISTRATION 

Januar~ 15, 1980 

WASH!t,GTOI\. D.C . Z059 0 

OF'F'ICE OF' 
THE ADMINISTRATOR 

Hon~rc.ble Jar;;~~ =.. _ t lo~r.~ 

Chc.irr..a.r., l\ c. tionc. l Trans;::>c:--tc. :::..c1~ 
Sc.fety :Soc.rc 

SOC I~de~endence 
\·!c.shi:-.t:ton, D.C. 

Avenue, 
20594 

s. \·: . 

T:-.::..5 is- i;. res;:-onse to NTSB Safety P.eco:r.me:.d E. tions P.-79-80. and 2-l 
:..~ ~...:-:: c:-, :j :::-·:· :=~ l7: lS7~. I ·nese rsc~~r.;e:--;dat.:.or:s are baseC on the 
~ ~~~~ · s c~~c~!"'~ the.~ the expc.nsic~ of l4 CF~ 135 operations, and 
~c.:-· : :.: ·..:.~c.:- :.. :.: co::-_-::-....::-er ~i.r· cc..rrier opere. ~io~s ~ be acco~pc..r~ieci by 
rue c.s..: :··es -c,c c.ss ·..:!"'e c. level of sc.fety compa:--c.tle witb thc.t of the 
cc..:--:-:e!"'.s cer:.:::.:-::..cc.tec uncie!"' 14 C?F. 122.. These recc!':' ... "Tiendations would 
dec..l ~it~ ce:~c.i~ c.s pe:ts of pilot trc.ining and with ~rew flight 
ti~e, c~~Y t i~e, and rest requi!"'enents . The following are the 
?ede;-c.:.. .c.·.-:..c. tio:-. J.c;:.i:-.istrc.tic:;' s (?U. ) · corn:nents and actions in 
re~~c~s~ ~c :~ese re~o~~sndcticns. 

· h-7S-ES. Re~~i~e tha t pilots involve~ in 14 CFR 135 operc.tions be 
tr.::-rc-...:,;:-.2. y tr c:o ine~ or. the pe~forr,..c.:1ce capabilities 2.:1c handling 
q~~litie.s cf c.ircrc..ft when loaded to their maximum certificated gross 
\..'eig!-,t or tc the lirr.i ts of their c .g. envelope, or both. 

Ccr:'..-:-.e:-'!c. The F AJ. is in the process of amending Part 135 to require 
opere. ting e)~perience sir:;ih.r· to the. t required in Part 121 for any 
~ilot prier to de.signc.tion as pilot-in-cornrr~nd on col7'nuter air carrier 
operc..tions. This operc.ting experience would expose the pilot to 
vario~.s g~oss weight operc.tior.s for each l7'~ke and model aircraft to be 
flo~~. This operating experience will be acquired under the .super
vis ior, of a cozr.pc.ny check pilot. The estimated completion date for 
this regulatory action is ~~rch 1, 1980. 

In acidi tier,, '"e are issuing a directive that i.-lill be more specific as 
to testing standards regc..rding pilots as stated in Part 135. Although 
present training and testing requirements cover aircraft performance, 
this additionc.l directive will cover this area in more detail. 
Estirr~ted completion date for this directive is February 1, 1980. 
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A-79-8~ . Expedite r~le~2king which would make the flight time a~c 
duty time liffiitations, and rest requirements for co~~ute~ air carriers, 
the same as those specified for do:TJestic air carrier cr· e-v.'T:ie:r;oe~s 
under 14 CF~ 121. 

Co~~ent. Considerable work has bee~ done on amending the present 
flight and duty ti7:e reqL:.ireJ:Jt:;;ts for both lL. c: ::. l:)5 a:1: 14 CE'R 121 
to provide compatible requirements. The fi~l draft of the Notice of 
Proposed Rul e f".c.king does provide for identical requireme~ts for 
Parts 135 and 121. The Supplemental Notice. of Proposed Rule !VJG.king, 
Notice No. 76-33, on this subject, shQuld be issued by the end of 
!·1arch l96C:. 

~/?~ 
_ngho ne Bond 

Adl!!inist rat or 
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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 17, 1979 

SAFETY RECOMMENDATION(S) 

A-79-80 and -81 

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

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

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

l/ Aircraft Accident Report: Rocky Mountain Airways, DHC-6, Cheyenne, 
Wyoming, February 27, 1979. (NTSB-AAR-79-10) 
Aircraft Accident Report: Columbia Pacific Airlines, Beech 99, 
Richland, Washington, February 10, 1979. (NTSB-AAR-78-15) 
Aircraft Accident Report: Antilles Air Boats, G-21A, St. Thomas, 
Virgin Islands, April 5, 1978. (NTSB-AAR-79-9) 
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these accidents also revealed that the pilots had received no flight or 
ground training on the performance capabilities and handling qualities 
of the aircraft when loaded to its maximum certificated gross weight or 
at the limits of its e . g . envelope. 

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

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

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

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

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

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

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

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

KING, Chairman, DRIVER, Vice Chairman, McADAMS, BURSLEY, and GOLD~ , 

Members, concurred in these recommendations. ~~ 

-£Y· .James B\.n-~:-
,' Chairm 1 

I ~ 
'l.J A~rcraft Accident Report : Universa ,13 , Beech 7 , ."Gulfpor,~, 

Mississippi, March 1, 1979. (NTSB- 6) ~· 
Aircraft Accident Report : Columbia Pacif i c Airlines , Beech 99 , 
Richland, Washington, February 10, 1978. (NTSB-AAR-78-15) 
Air New England, DHC- 6 , Yarmouthport, Massachuse t t s , 
June 17, 1979 . (Currently under investigation) 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20591 

OFFICE OF 
July 25, 1980 THE ADMINISTRATOR 

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

Dear Mr. Chairman: 

Safety Board 

This is a followup to our letter of February 12 concerning NTSB 
Recommendation A-79-86. 

We have now completed our survey of terminal radar facilities in 
designated mountainous areas (per FAR, Part 95, Subpart B) and deter
mined the availability of resources to produce emergency obstruction 
video maps (EOVM) for these sites. Based on our findings, we have 
decided to adopt your recommendation. 

To fully implement your recommendation, an EOVM would be required at 
77 terminal radar facilities. Unfortunately, approximately half of these 
facilities do not have space in their 5-channel video mappers to accommodate 
another map. Consequently, we cannot guarantee that all 77 facilities 
will employ an EOVM. Additionally, several of the identified facilities 
are operated by the military and may elect not to participate. We will, 
however, require that those facilities which now employ all video mapper 
channels evaluate alternatives such as combining existing maps, merging 
EOVMs with their minimum vectoring altitude maps or eliminating maps 
considered to be lower priorities than the EOVMs. 

Enclosed is a list of the 77 facilities in priority order. The 
priorities within each region were determined by our regional offices 
and the overall list structured to avoid impacting a regional office with 
excessive EOVM coordination workload. Specifically, no more than two 
EOVMs per month should be delivered to a region. We expect EOVM delivery 
to the lead site within 120 days and then continued deliveries at the 
rate of two to three facilities per month dependent on resources at the 
National Ocean Survey. 
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Please note that future automation enhancements such as the Discrete 
Address Beacon System/Data Link and the Automatic Traffic Advisory 
and Resolution Service will probably dictate radar operation in the 
full digital mode. In this event, we may no longer have the capability 
to display a map in the E0~1 format (i.e., contour lines) at a number 
of our major facilities in mountainous areas such as Denver, Oakland, 
Los Angeles, and Pittsburgh in the not too distant future. Eventually, 
we expect that all radar facilities will be operating in the full 
digital mode. However, we will investigate alternative map formats such 
as a gross outline of mountainous terrain through straight-line depictions 
or grid mapping which appear to be viable strategies for a digital 
EOVM. 

Sincerely, 

Enclosure 
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Office of 
Chairman 

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

Dear Mr. Bond: 

National Transportation 
Safety Board 
Washington, 0 C. 20594 

March 18, 1980 

Thank you for your letter of February 12, 1980, responding to the 
National Transportation Safety Board's Safety Recommendations A-79-86 
and A-79-87 issued November 15, 1979. These recommendations stemmed 
from the Safety Board's investigation of a Beech Travel Air accident on 
March 3, 1979. The aircraft crashed into mountains east of Elko, 
Nevada, while on an instrument flight rules (IFR) flight plan and under 
the control of the Salt Lake City Air Route Traffic Control Center (ARTCC). 

In A-79-86, we recommended that the Federal Aviation Administration 
(FAA) require all terminal facilities located in designated mountainous 
areas to install and use emergency obstruction video radar maps (EOVM). 
We are pleased to note that the FAA agrees to this recommendation in 
principle and intends to further respond in 90 days. A-79-86 is therefore 
being maintained in an "Open--Acceptable Action" status. 

In A-79-87, we recommended that the FAA design future ARTCC NAS 
Stage A radar systems to include the capability of incorporating EOV}l 
and require those facilities servicing designated mountainous areas to 
be provided with and use the new systems installed. Prior to issuance 
of this recommendation, we realized that with the present system in use 
at ARTCC'S the EOVM would not be feasible. Therefore, we recommended 
that future ARTCC radar systems have this capability. In your reply you 
refer to the development of the En Route Minimum Safe Altitude Warning 
(E-MSAW). However, please be aware that the E-MSAW would not have 
prevented the accident cited or others that the Board has investigated. 
In addition to the warning that is provided by the E-V~AW, we believe 
that the controller should have a means of viewing terrain features. 
Therefore, we not only urge that the EOVM capability be considered in 
the design of the next generation of en route automation, but that the 
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new equipment, in fact, incorporate that capability. For the present, 
we are maintaining A-79-87 in an "Open--Acceptable Action" status. 

Sincerely yours, 
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DEPARTMENT OF TRANSPORTATION 
·~-~-Al--~_VI_A_TI_O_N_A_D_M_I_N_IS_T_RA_n_o_N ______________________________ ___ 

February 12, 1980 

Honorable James B. King 
Chairman, National Transportation 

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

Dear Mr. Chairman: 

WASHINGTON, D.C. 20511 

OFFICE OF 
THE ADMINISTRATOR 

This is in response to your letter dated November 15, 1979, concerning 
NTSB Recommendations A-79-86 and A-79-87. 

Recommendation A-79-86. Require all terminal facilities located in 
designated mountainous areas to install and use emergency obstruction 
video radar maps. 

Comment. We agree in principle with NTSB's recommendation. However, 
before deciding on adoption, we must determine its impact on our termi
nal radar facilities (e.g., the loss of an existing video map slot) 
and the National Ocean Survey's (NOS) personnel resources.· It is the 
latter organization which would be tasked to produce the approximately 
60 emergency obstruction video maps (EOVM) that would be required. 

You can expect our followup response on this recommendation within 
90 days. 

Recommendation A-79-87. Design future ARTCC NAS Stage A radar systems 
to include the capability of incorporating EOVMs and require those 
facilities servicing designated mountainous areas be provided with and 
use the feature as the new systems are installed. 

Comment. The NTSB refers to the use of an EOVM as outlined in the 
Facility Management Handbook. However, NAS Stage A does not use a 
video map- -the map is a digitized geographic display. 

NAS Stage A has a center map consisting of up to 400 logical maps. There 
are a maximum of 2,048 words of storage available to design each logical 
map. Each straight line on a map consists of three words regardless 
of its length , and each curve on a map consists of many lines. For 
example, the Chicago Center contoured Lake Michigan on their logical 
maps and, to achieve this, had to make 1/8-inch line segments. Addition
ally, the only method of displaying alphanumeric characters on a logical 
map is through straight lines. 
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The map selected on an air route traffic control center Plan View Display 
(PVD) is a logical map. To attempt to display contour lines and terrain 
elevation information in mountainous areas would be impractical because 
of the limited amount of storage available (2 ,048 words per map). Addi
tionally, if it were practical, the map would be highly complex and 
confusing. 

The Denver Center presently bas the mountains west of Denver contoured on 
their displays in the critical climb and descent areas. However, this is 
in 2,000-foot intervals without elevation information. The elevation 
information is derived from overhead charts. They attempted to expand on 
this, but found the displays to be too complex and confusing. 

Your staff uses the terminal radar facilities in Seattle, Washington, and 
Tucson, Arizona, as an example of facilities using an EOVM. The terminal 
facilities have this capability because the map display is derived from a 
video mapper, unlike the digitized geographic display used in NAS Stage A 
radar system. 

We are presently developing the En Route Minimum Safe Altitude Warning 
(E-MSAW) which will be a function of the NAS Stage A computer. E-MSAW 
will aid the controller by alerting him when a tracked Mode C equipped 
aircraft is below or is predicted by the computer to go below minUmwD IFR 
altitudes as prescribed in FAR Part 91. 

In conclusion, we do not believe it feasible, with existing automation 
resources, to develop an EOVM which displays contour lines and terrain 
elevations in the NAS Stage A system. Although we believe we are making 
every effort in this area with the development of E-MSAW, we will, never
theless, consider an EOVM capability in the design of the next generation 
en route autocation system. 
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NATIONAL TRANSPORT AT ION SAFETY BOARD 
WASHINGTON, D,C. 

Forwarded to : 

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

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

ISSUED: November 15 , 1979 

SAFETY RECOMMENDATION(S) 

A-79- 86 and -87 

On March 3, 1979, a Beech Travel Air, N644SE, crashed into mountains 
east of Elko, Nevada, killing all four persons aboard. The flight was on 
an instrument flight rules (IFR) flight plan and was under the control of 
the Salt Lake City Air Route Traffic Control Center (ARTCC). Shortly 
after the pilot reported to the ARTCC that he was leaving 13,000 feet for 
14,000 feet , the aircraft developed problems with its left engine. The 
highest altitude the aircraft reached was 13,200 feet, at which point the 
pilot initiated a descending turn to the left. When the aircraft reached 
11,600 feet , the pilot declared an emergency to Salt Lake City ARTCC and 
turned toward Elko, Nevada. 

When the aircraft was at 10,800 feet, the controller transmitted, 
" . •. suggest you make a left turn and proceed eastbound from your position. 
There is a mountain range 12 o'clock and about 2 miles, ten eight on the 
altitude." When the controller suggested the turn, however, based on a 
mental correlation of terrain information from an overhead map with the 
display on his radar scope, the aircraft was already past the highest 
terrain along its projected track and the elevation of the terrain 
immediately ahead was between 5,000 and 6,000 feet. Nevertheless , the 
pilot made the turn to the left and the aircraft crashed into the mountain 
at the 9 , 400 foot level. The Safety Board believes that the con t roller 
was faced with an extremely difficult task in making a mental correlation 
of the two sour ces of information. 

The Safety Board also believes that if an Emergency Obstruction 
Video Map , which displays contour lines and terrain elevation information, 
had been installed in the Salt Lake City ARTCC, the controller would have 
known precisely where the mountain range was located in relation to the 
aircraft , and hence would not have issued the suggested heading. The 
pilot would then have continued descent to the aircraft's single-engine 
service cei ling of 7,900 feet and proceeded toward Elko, Nevada. 
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In view of the foregoing and other accidents that it has investi
gated, the Safety Board believes that the use of the Emergency 
Obstruction Video Map, as outlined in paragraph 1481 of the Facility 
Management Handbook, should be expanded to include every ATC facility 
controlling airspace over designated mountainous areas. 

Currently, this type of map is being used at the terminal radar 
facilities in Seattle, Washington, and Tucson, Arizona, and other 
terminal facilities are equipped to acco~odate the addition of this 
feature at small cost. 

2 

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

Require all terminal facilities located in designated 
mountainous areas to install and use emergency 
obstruction video radar maps. (Class II, Priority 
Action) (A-79-86) 

Design future ARTCC NAS Stage-A radar systems to 
include the capability of incorporating emergency 
obstruction video maps and require those facilities 
servicing designated mountainous areas be provided 
with and use the feature as the new systems are 
installed. (Class II, Priority Action) (A-79-87) 

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