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| nternet Provides
| nformation Tools for
M aintenance Technicians

Used carefully, some sites on the World Wide Web can provide
speedy access to much of the information that technicians
need to perform their jobs. Other sites, however, may include
inaccurate or misleading information. Guidance from
information specialists can help maintenance personnel evaluate
the sites and determine which oneswill serve them best.

FSF Editorial Saff

For some aviation maintenance tech-
nicians, the Internet! has become an
increasingly important source of safe-
ty information, regul atory documents,
education and training materials, and
product information.

Maintenance technicians use the
Internet to find articles about avia-
tion safety, to download service
bulletins from manufacturers’ sites
on the World Wide Web,? to take
maintenance-related college classes
and to review other technicians' as-
sessments of new products.

“The Internet is making the tools re-
quired to perform the job with ahigh
safety factor much morereadily avail-
able” said Stan Mackiewicz, direc-
tor of the Aviation and Space
Technology Academy at Embry-
Riddle Aeronautical University in
Daytona Beach, Florida, U.S. “You
see mai ntenance technicianswith lap-
top [computers] sitting next to them
for technical data. It's current and
complete and readily available.”®

André Chassg, mai ntenance supervi-
sor for the Pennzoil-Quaker State



Aviation Department in Houston,
Texas, U.S., said that he typically
begins his workday with a quick re-
view of several Web sites, including:

e A U.S. Federa Aviation Admin-
istration (FAA) site to determine
whether FAA has issued airwor-
thiness directives [ADsg] that in-
volve either of his department’s
two aircraft and whether FAA has
implemented or proposed regula-
tory changesthat would affect his
department’s operations; and,

« Sitesmaintained by the manufac-
turers of hisdepartment’saircraft
to determine whether new service
bulletins have been issued or
whether any aircraft-specific
problem is being discussed.*

“l don't spend all day on the Web;
within 10 minutes, | have been all
around [those Web sites],” Chassé
said. “It is atool to get quick infor-
mation without waiting or digging
through a lot of paperwork. ... That
is pretty much what you have to do
now if you want to stay up to date”

Use of the Internet by maintenance
personnel likely will continue to in-
crease, said David Schober, manager
of government and technical affairs
for the Professional Aviation Main-
tenance Association (PAMA).5

“Use is growing because more and
more sources of data are becoming
available on the Web,” Schober said.

“And | think we're going to see more
and more of that as costs[of printing
and mailing] increase and people be-
come more fluent in [the] use of var-
ious Web sites.”

He said that one disadvantage in re-
lying on the Internet involvesthe dif-
ficulties created by trying to use
documents so large that they cannot
fit on a computer screen — wiring
diagrams, for example.

“But over time, I’'m surethey’ll come
up with solutions for that, too,”
Schaober said.

Despitetheincreasing reliance onthe
Internet, not all sites provide accurate
and current information.

“It's really a mixed bag,” said John
Goglia, amember of the U.S. Nation-
al Transportation Safety Board
(NTSB) with more than 30 years ex-
perience as a maintenance techni-
cian.®

In addition to the sites that empha-
size accuracy, Goglia said, “you get
a lot of people giving advice that
seems to be readily accepted just be-
cause it's on the Internet.”

Misinformation is a result of one of
the Internet’s primary attributes: Al-
most anyone can establish aWeb site,
without subjecting the site's content
toreview by any outside authority and
without quality-control requirements
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to guarantee that the sitewill contain
accurate information.

Knowing how to determine which
Web sites are relatively error-free is
the first step in productive use of the
Internet.

Information specialists recommend
using specific criteriaand asking var-
ious questions to eval uate the quality
of Web sites. The following sugges-
tionsarefrom librarians at Wolfgram
Memorial Library at Widener Univer-
sity, Chester, Pennsylvania, U.S.

 Authority — Is it clear what or-
ganization, company or individu-
a isresponsiblefor the content of
the site? Is there a link to a page
that describes the sponsoring
company or the purpose of the
sponsoring organization? Can the
existence of the company or or-
ganization be verified (by using a
telephone number or postal ad-
dressto contact someonefor more
information)?

Accuracy — Are sources of fac-
tual information cited so that they
can be verified in another source?
If the site is a business site or
marketing site, does it include a
link to another source for product
reviews or reports filed with a
government oversight authority?
If thesiteisan informational site,
is there a clear indication of
who is responsible for the site's
accuracy? Does the information

contain many typographical errors
and mistakes in grammar and
spelling (which, the librarians
said, “not only indicate a lack of
quality control but can actually
produce inaccuracies in informa-
tion")?

Objectivity — If there is adver-
tising on the site, isit clearly dif-
ferentiated from informational
material? On a business or mar-
keting site, is the company’s mo-
tivation clear for providing
specificinformation? On aninfor-
mational site, is the information
provided as a public service?

Currency — Does each page of a
site include dates for when the
page was created, placed on the
site and revised? If charts and
graphs are used, do they include
statements about when the data
were gathered and from which
sources? On abusiness or market-
ing site, are dates included with
information that has been taken
from a company’s annual report
or from information filed with a
government oversight authority?
and,

Coverage — Does each page
of a site include information to
indicate that the pageisafinished
document and not “under con-
struction” (in development)?
On a business or marketing
site, are products described in
detail, and is the same amount of
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information provided for al depart-
ments in the company? For
an informational site, if the infor-
mation also is available in print,
does the site indicate whether the
entire document is available on
the site? If the information was
taken from a book that no longer
is protected by copyright, has the
material on the site been updated?

M aintenance technicians a so should
know the most productive methods of
searching the Internet for the infor-
mation they require.

Although Internet search engines may
function differently in compiling re-
sponsesto search requests, the actions
required by the person conducting the
search are essentially the same: Type
the search request into the appropri-
ate box on the search page. Typically,
if more words are typed into the box
to make the request more specific, the
results become more relevant. Most
search-engine sites include recom-
mendations on how to refine a search
request to obtain a shorter and more
relevant list of responses. Other con-
siderations in conducting a search
include an awareness of cultural dif-
ferences between the maintenance
technician and those who maintain
Web sites — sometimes alternate
spellings of words or alternate phras-
esmay yield more relevant resullts.

Information specialists suggest that
if a search does not yield relevant

responses, the user should try the
search using adifferent search engine.
Because all search engines have dif-
ferent collections of Web pages to
search, the same search request con-
ducted with different search engines
yields different results.

Some sites include site-specific
search engines. These require the
same input from the person conduct-
ing the search: Type the search re-
guest into the appropriate box.

In recent years, aviation maintenance
classes have included instruction in
how to usethe Internet in connection
with work, Mackiewicz said.

“We show them where data [are]
available in terms of availability of
certain [aircraft] parts, checking on
current regulations, data on [manu-
facturers'] Web sites,” he said.

Some of the most extensive Web sites
aremaintained by civil aviation author-
ities worldwide. These sites vary in
the type and quantity of maintenance-
related information available on their
pages. Many include information
about regulations, airworthinessdirec-
tives, licensing requirements and ap-
proved training organizations:®

« Civil Aviation Department of Bra-
zil <www.dac.gov.br>, in Portu-
guese and English. The site
includes information about
careers in aviation maintenance,
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airworthiness directives and avi-
ation accidents;

Civil Aviation Department of Hong
Kong <www.info.gov.hk/cad>.
The site includes information
about the department’ sresponsibil-
ities, including approval and mon-
itoring of maintenance facilities,
issuance of airworthiness certifi-
cates and licensing of personnel;

Civil Aviation Safety Authority
Australia <www.casa.gov.au>.
“Maintainersand aircraft” page at
<www.casa.gov.au/avreg/aircraft/
index.htm>includeslinkstolistings
on ADs, airworthiness bulletins
(which have begun to replace air-
worthiness advisory circulars),
Australian technical standard or-
ders for minimum performance
standards, aircraft defect reports,
aircraft flight manual require-
ments and licensing and training;

FAA <www.faa.gov>. One page
onthesite, <www.faa.gov/avr/afs/
infoformechanics/index.htm>,
includeslinksto other sections of
the FAA site or other sites that
include information about educa-
tion and licensing, forms, regula-
tionsand other guidance, advisory
circulars, ADs and research on
aviation maintenance issues;

Irish Aviation Authority <www.
ia.ie>. The site includes infor-
mation about personnel licensing,
maintenance-related aviation

accidents, airworthiness certifica-
tion and aircraft registration;

Joint Aviation Authorities (JAA)
<www.jaa.nl>. The site includes
information on maintenancetrain-
ing, harmonization of mainte-
nance aviation requirements
among JAA member nations and
reports on topics such as mainte-
nance human factors;

New Zealand Civil Aviation Au-
thority <www.caa.govt.nz>. The
“maintenance engineers’ section
includesinformation about licens-
ing, reporting accidents and
incidents, maintenance rules,
maintenance forms, maintenance
advisory circulars and how to ob-
tain airworthiness directives;

South Africa Civil Aviation Au-
thority <www.caa.gov.za>. The
site includes information about
personnel licensing, maintenance
advisories, aircraft safety over-
sight information and aviation
accident reports;

Transport Canada <www.tc.gc.ca>,
in English and French. One page
on the site (<www.tc.gc.cal air/
menu.htm>) includes “Informa-
tion for maintenancetechnicians,”
with linksto other pagesthat con-
taininformation especially relevant
to maintenance personnel; and,

U.K. Civil Aviation Authority
Safety Regulatory  Group
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<www.srg.caa.co.uk>. Thesitein-
cludes information about airwor-
thiness notices, licensing re-
quirementsand approved training
organi zations. Maintenance-rel at-
ed publicationsmay be ordered on
a page within the Web site —
<www.srg.caa.co.uk/pub/
pub_home.asp>.

Many government investigative au-
thoritiesmaintain sitesthat include—
in varying detail — reports on avia-
tion accidents and incidents, aviation
safety recommendations and analy-
ses of specific safety problems.

One of the most comprehensive
sites is maintained by NTSB at
<www.ntsh.gov>. The site includes
asearchable database of aviation ac-
cidents from 1983 and a link to a
searchable FAA database of aviation
incidents.

Other sites maintained by investiga-
tive authorities include:

* Accident Investigation Board Finland
<www.onnettomuustutkinta.fi>,
with accident reports in Finnish,
English and Swedish;

e Australian Transport Safety Bu-
reau <www.atsh.gov.au>. Thesite
includes a searchabl e database of
352 aviation accidents and tech-
nical analysis reports describing
problems involving specific air-
craft models;

e Dutch Transport Safety Board
<www.rvtv.nl>, with accident re-
ports in Dutch and English;

« French Bureau Enquétes-Accidents
<www.bea-fr.org>, with accident
reports in French, English and
Spanish;

 Swedish Board of Accident Inves-
tigation <www.havkom.se>, with
accident reports in Swedish and
English;

Tanzania Accidents Investigation
Branch <www.aviationauthority.
org/aib.htm>. The site includes
accident reports and alink to the
site maintained by the Tanzania
Civil Aviation Authority;

Transportation Safety Board of
Canada <www.tsh.gc.ca>, with
accident reports in English and
French; and,

U.K. Air Accidents Investigation
Branch <www.aaib.detr.gov.uk>.
The siteincludes accident reports,
accident-reporting proceduresand
civil aviation regulations.

Some professional aviation mainte-
nance organizations also maintain
Web sites that include career infor-
mation and research material:

 Canadian Aviation Maintenance
Council (CAMC) <www.camc.ca>.
This site includes information
about products and training
material, job postings and CAMC
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research on human resources in
aviation maintenance.

« PAMA <www.pama.org>. This
site includes an extensive online
technical library with linksto tech-
nica data, FAA ADsand some ser-
vice difficulty reports; and,

Aviation safety sitesincludeinforma
tion about accidents; accident preven-
tion; recommended aviation safety
standards, including maintenance
standards; and aviation safety confer-
encesand training products. The sites
include:

* Flight Safety Foundation <www.
flightsafety.org>. Thesiteincludes
information about Foundation
safety seminars; the Foundation’s
technical initiativestoimprove avi-
ation safety, including efforts to
prevent controlled flight into ter-
rainand approach-and-landing ac-
cidents;®and asearchable database
— dating to 1988 — of the Foun-
dation’s seven aviation safety pub-
lications, including Aviation
Mechanics Bulletin;

Global Aviation Information Net-
work (GAIN) <www.gainweb.
org>. GAIN describesitself asan
international, industry-led coali-
tion of airlines, manufacturers of
airframes and aircraft compo-
nents, employee groups, govern-
ment authorities and aviation
organizationsthat was established
in 1996. The organization’sgoal is

to advance the sharing of aviation
safety information about flight op-
erations, air traffic control opera-
tions and maintenanceto improve
aviation safety worldwide. The
site includes the organization's
safety recommendations and in-
formation about its seminars;

International Air Transport As-
sociation (IATA) <www.iata.org>.
IATA is the international trade
organization representing the
world'sairlines. Thesiteincludes
descriptions of the work of
IATA’s divisions, including the
Operations and Infrastructure
Division, which is responsible
for safety, security, technical op-
erations (flight operations, engi-
neering and maintenance) and
infrastructure; | ATA productsand
services, conferences; and train-
ing;

International Civil Aviation Orga-
nization (ICAQ) <www.icao.org>.
ICAO is the United Nations
agency responsible for civil avia-
tion, and one of its primary res-
ponsibilities is the establishment
of internationa standards and rec-
ommended practices in many
aspects of aviation, including li-
censing of personnel, airworthi-
ness and operation of aircraft. The
site includes a detailed discussion
of ICAQ's goals, access to the or-
ganization's publications and an
extensivelist of linksto civil avia-
tion Web sites;
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* International Federation of Air-
worthiness<www.ifairworthy.org>.
The site includes information
that describesthe organization’sef-
forts to ensure the continuing air-
worthinessof civil transport aircraft
worldwide, as well as activities to
promote development of human
factorsin maintenance advisory in-
formation and production of relat-
ed training programs; and,

The Maintenance and Ramp Safety
Society <www.marss.org>. Thedite
includesinformation about research
into humanfactorsinaviation main-
tenance.

Aviation departments of many colleg-
esand universities maintain Web sites
that not only explain their course of-
ferings but also enable students to
enroll in courses that are conducted
over the Internet.

“There's been tremendous growth
in computer-based learning,” said
Mackiewicz.

Embry-Riddle is one of the many
institutions participating in that
growth, he said. Some Embry-Riddle
aviation maintenance courses have
been available over the Internet for
several years, a more comprehensive
program is being devel oped, he said.

“[Airframe and power plant] training
programs are about 2,000 hours —
1,000 hours lecture and 1,000 hours

lab,” he said. “A large portion of the
lecture courses can be computer-based,
and[so can] some[laboratory studies].”

Computer smulations are especialy
useful inteaching maintenancetrouble-
shooting techniques, Mackiewicz said.

Among the education-related aviation
mai ntenance Web sitesarethefollow-
ing:

* Aerolearn <www.aerolearn.com>.
Aerolearn — a divison of North-
rop Rice Aviation Institute of
Technology in Inglewood, Cali-
fornia, U.S. —isa“learning ser-
vice provider” that develops and
maintains online education and
training programsfor the aviation
industry. The siteincludesinfor-
mation on establishing online
training programs and provides
free access to 500 short infor-
mational courses sponsored by
airframe manufacturers, parts
manufacturers and aviation orga-
nizations;

Embry-Riddle Aeronautical Uni-
versity <www.erau.edu>. Thesite
includes information about pro-
grams and courses offered at
Embry-Riddl€e’s two residential
campuses, at nearly 100 learning
centers in the United States and
Europe, and through the “ distance
learning program” (which uses
online resources and other tele-
communications equipment to
deliver instructional material) for
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students not attending the cam-
puses or learning centers; and,

Honeywell Aerospace Training
Solutions<www.honeywdltraining.
com>. The site describestraining
programs offered in 13 countries
on most Honeywell products.
Instructional videos, computer
software, computer-based training
programs and troubleshooting
guides may be purchased on the
site. A computer-based distance
learning program is being devel-
oped.

The expansion of computer-based
aviation maintenance education and
training has extended beyond tradi-
tional programs offered by commu-
nity colleges (two-year educational
institutions), colleges, universities
and manufacturers.

“There's a pretty broad spectrum in
quality and content,” Mackiewicz
said. “You need to be an informed
consumer.”

Web sites maintained by manufactur-
ers of airframes, engines and other
aircraft componentstypically provide
a range of product information and
technical manuals. Some sites also
providefor online purchases of parts,
delivery of service bulletins and a
range of customer-support services,
and include secure pages to provide
additional information and servicesto
owners and operators.

The Web sites include:

» Gulfstream <www.gulfstream.
com>. The site provides standard
information about aircraft, parts
and service centers, and allows
customersto order technical man-
uals and other documents.
Thesite containsalink to <www.
mygulfstream.com>, where Gulf-
stream owners and operators can
exchange information with each
other and with Gulfstream repre-
sentatives, and can obtain techni-
cal information about their
aircraft;

Pratt & Whitney Canada <www.
pwc.ca>. The site includes infor-
mation about products, customer-
support services and training
sessions, and access and registra-
tion for pages that are accessible
only by customers. The customers-
only section can be used by cus-
tomers to gain access to service
bulletins; to check prices, order
parts and check the status of sales
orders; to check details on ongo-
ing engine overhauls being per-
formed at Pratt & Whitney
Canadaoverhaul facilities; and to
use the configuration control sys-
tem to check part-number revi-
sions; and,

Rockwell  Collins <www.
rockwellcollins.com>. The site
contains information about
products and customer-support
services and a provision to allow
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registered customers access to
several companion sites. Those
sites include reliability data, ser-
vice bulletinsand documentation/
training information.

Some Web sites provide electronic
discussion forums intended to allow
maintenance personnel to exchange
opinions about maintenance-related
topics. The content of the sites var-
ies; some discussion forums provide
helpful suggestions about training or
specific maintenance problemswhile
other sitesgenerate“alot of griping,”
Goglia said.

Among the electronic discussion fo-
rums are the following:

« Hangar Talk <www.landings.com>.
The site includes a collection of
aviation-related forums — includ-
ing oneabout aviation maintenance.
(Click on “Hangar-Tak” in the
News/Forums section of the direc-
tory.);

NBAA Air Mail <www.nbaa.org>.
The site includes several discus-
sion forums maintained by
the National Business Aviation
Association (NBAA). Thebusiness
aircraft maintenance forum isin-
tended specifically for mainte-
nance personnel with experience
on business aircraft; and,

Professional Pilots Rumour Net-
work <www.pprune.org>. The
site includes an engineers and

technicians forum — one of
about 70 forums for aviation per-
sonnel.

The Internet has made available
vast quantities of information, in-
cluding information that can be
essential in helping maintenance
technicians perform their jobs. The
Web sites mentioned here are among
thousands that might be of interest to
maintenance personnel. Determining
which sites will be most useful to a
specificindividual or aspecific main-
tenance organi zation requires explo-
ration of a variety of sites and a
careful evaluation of theinformation
they provide.¢

Notes

1. “Internet” isdefined by Merriam-
Webster’s Collegiate Dictionary
at <www.m-w.com> as“an elec-
tronic communications network
that connects computer networks
and organizational computer fa-
cilities around the world.”

2. “World Wide Web" is defined by
Merriam-Webster's Collegiate
Dictionary at <www.m-w.com> as
“apart of the Internet designed to
alow easier navigation of the net-
work through the use of graphical
user interfacesand hypertext links
between different addresses” It
asoiscalled the “Web”

3. Mackiewicz, Stan. Telephone
interview by Werfelman, Linda.
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Alexandria, Virginia, U.S. Jan.
24, 2002. Flight Safety Founda-
tion, Alexandria, Virginia, U.S.

. Chassé, André. Telephone inter-
view by Rosenkrans, Wayne.
Alexandria, Virginia, U.S. Jan.
23, 2002. Flight Safety Founda-
tion, Alexandria, Virginia, U.S.

. Schober, David. Telephoneinter-
view by Werfelman, Linda. Al-
exandria, Virginia, U.S. Feb. 6,
2002. Flight Safety Foundation,
Alexandria, Virginia, U.S.

. Goglia, John. Telephone inter-
view by Werfelman, Linda. Al-
exandria, Virginia, U.S. Jan. 23,
2002. Flight Safety Foundation,
Alexandria, Virginia, U.S.

. Alexander, Jan; Tate, Marsha
Ann. Evaluating Web Resources.
<www.widener.edu/links/
linklibraries.html> Aug. 8, 1996;
revised July 25, 2001.

8. Internet addresses sometimes
change. All Internet addresses
included in this article were cor-
rect at the time of publication.

9. Controlled flight into terrain
(CFIT) occurswhen an airworthy
aircraft under the control of the
flight crew is flown unintention-
ally into terrain, obstacles or
water, usually with no prior
awareness by the crew. Thistype
of accident can occur during most
phasesof flight, but CFIT ismore
common during the approach-
and-landing phase, which begins
when an airworthy aircraft under
the control of the flight crew de-
scends below 5,000 feet above
ground level (AGL) with thein-
tention to conduct an approach
and ends when the landing is
complete or the flight crew flies
theaircraft above 5,000 feet AGL
to another airport.

MAINTENANCE ALERTS

Prior Repairs of

Turbine Blade Cited in

Engine Failure

At 1,500 feet during theinitial climb
after takeoff from Hobart (Australia)
International Airport on Oct. 13,
2000, theflight crew of aBoeing 737
told air traffic control that the no. 1

engine had failed. The crew shut
down theengine and returned the air-
plane to Hobart.

Aninspection of theengine— aGen-
eral Electric CFM56-3C-1 — re-
vealed that the engine failure resulted
from the loss of a 15-millimeter by
20-millimeter (0.6-inch by 0.8-inch)
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segment of thetrailing edge of ahigh-
pressure turbine blade.

In areport on the incident, the Aus-
tralian Transport Safety Bureau
(ATSB) said, “ The passage of the seg-
ment through the turbine resulted in
extensive damage to al four stages
of thelow-pressure turbine assembly,
rendering the engine inoperative.”

The blade had been in operation
26,576 hours and 17,928 cycles since
new. Maintenance records showed that
the blade was repaired in manufactur-
er's facilities in Singapore in June
1997 and then wasinstalled in the en-
gine in the incident airplane. During
that repair and during a July 1995 re-
pair, aloys were used to rebuild the
blade tip in an area that had eroded
because of high operating tempera-
tures and high operating pressures.
Both repairswere conducted in accor-
dancewith manufacturer’ srepair doc-
uments. Thereport said that theengine
manufacturer did not maintain official
records about failed blades, their time
in operation and repairs.

“Therewas no difference between the
repairsasfar asthe extent of the blade
weld repair, materials and techniques
used,” the report said. “The only dif-
ference was in the area of the blade
coating.”

The blade and the high-pressure
turbine were inspected in accordance
with maintenance programs prescribed

by the manufacturer and the operator
at intervals of no more than 1,140
operating hours. The last inspection
before the incident was conducted
Aug. 11, 2000. After the inspection,
the blade was in operation for 660
hours before the incident.

A metallurgical examination of the
failed blade revealed that the loss of
the section of the blade was caused
by “the progression of fatigue crack-
ing into the blade section froman area
of cracking and notching on the blade
tip,” the report said.

The cracking progressed into the
origina blade material (a René 125
nickel-based aloy) through “an exten-
sive Incond 625 [also a nickel-based
alloy] weld repair beneath thetip notch-
ing,” thereport said. Thereport said that
thelncond 625 dloy is“inferior to the
René aloys in terms of its fatigue
strength” and that crackswithin Inconel
625 “develop and propagate much
more rapidly than equivalent cracks
developed within the René aloys”

Thereport said that use of the Inconel
625 alloy in the 1995 repair allowed
the crack in the blade tip to progress
through the repaired areaand into the
original material underneath.

“The René alloys are successfully
weldable only under tight procedural
control and require high levels of
preheat to reduce hot cracking,” the
report said. “Under conditions of
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restraint, such as deep-crack repairs,
the use of aductile Inconel 625 alloy
as a filler improves the success rate.
... The latest revisions of the appro-
priate repair documents that came
into effect [Oct. 19, 2000] cautioned
the repairers that certain cracks are
not repairable with Inconel 625 weld
filler and that René 80 or [René] 142
aloys are necessary for trailing edge
welds below the blade-tip shelf. The
documentsdid not prohibit the use of
Inconel 625 alloy.”

After the incident, the operator re-
duced the maximum allowable inter-
val between high-pressure turbine
inspections to 625 hours.

I ncorrect Washer
I nstallation Blamed for
L anding-gear Failure

A Cessna 310R was being taxied for
takeoff June 6, 2001, at Bournemouth
International Airport in Dorset, En-
gland, when the pilot of the cargo
flight told an air traffic controller that
hefelt atiredeflation. A U.K. AirAc-
cidents Investigation Branch (AAIB)
report said that the controller sent an
“observer,” who told the pilot that the
tires appeared to be normal.

“The pilot therefore assumed that the
sensation he had felt must have been
caused by the aircraft running over a
runway centerline marker,” thereport
said.

The pilot conducted a normal take-
off, then moved the landing-gear han-
dietothe“UP" position. Thered “IN
TRANSIT” light remained on. The
pilot then moved the landing-gear
handle down, and there was no illu-
mination of the green light that would
have indicated that the right-main
landing gear was down and locked.
The pilot moved the landing-gear
handle up and down several times
with the same results.

Tower controllers said that the right
whedl gppeared to becockedtooneside
and that theright-mainlanding gear did
not appear to be down and locked. The
pilot conducted an emergency landing
that resulted in damage to the right
wingtip, right propeller and right-main
landing gear.

An inspection revealed that the upper
torque link and lower torque link on
theright-main landing gear had discon-
nected at the center hinge point, all ow-
ing the wheel to become misaigned.

“When the landing gear was retract-
ed, the misaligned wheel came into
contact with the structurein the land-
ing-gear bay, introducing excessive
loadsinto the landing-gear retraction
mechanism,” the report said. “This
caused the landing-gear actuating
bell crank to fracture. Failure of the
bell crank prevented the landing gear
from being raised or lowered, and
there would have been no means of
locking it in the down position.”
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The bolt (part no. AN175-20) that
connected the upper torquelink to the
lower torque link had separated from
the upper torque link and remained
attached to the lower torquelink. The
bolt was not damaged. A bushing
(part no. 5041013-2) also had sepa-
rated from the upper torque link and
was found on the bolt, but a washer
that should have been under the head
of the bolt was missing.

“The absence of the washer had al-
lowed the head of the bolt to pull
through the hole in the upper torque
link, pressing out the bushing in the
torque link in the process and all ow-
ing the torque links to separate,” the
report said.

A washer was found under the nut,
and the report said that an indenta-
tion on the washer indicated that it
formerly may have been installed
under the bolt and “may have been
inadvertently transferred from
under the head of the bolt to under
the nut” during maintenance Feb. 21,
2000, when the landing-gear torque
linkswere disconnected for replace-
ment of worn components. A visual
inspection of the torque links on
May 22, 2001, during the airplane’s
annual inspection revealed no de-
fects.

“According to the illustrated parts
catalogue (IPC), a part number
5045018-1 washer should beinstalled
under the head of the bolt and under

the nut,” the report said. “Although
the washer found under the nut was
incorrect, had it been installed under
the head of the bolt, it would have
most likely prevented the bolt and
bushing from pulling through the
torque link [because] the diameter of
the washer [was] dlightly larger than
the nominal diameter of the hole in
the torque link.”

Inspection of the left-main landing
gear revealed that it had been assem-
bled incorrectly, using washers with
an outside diameter of 0.5625 inch
(14 millimeters) beneath the nut and
the head of the bolt.

The replacement right-main landing
gear, obtained from an approved U.S.
supplier, also had incorrectly sized
washers beneath the nut and under the
head of the bolt. The washers were
replaced with others with the correct
part number before the landing gear
was installed on the airplane.

The report said that the IPC lists the
correct washer part numbersin ata
ble of part numbers.

“However, the diagrams of the
torque-link center-hinge joint in the
IPC and the maintenance manual do
not clearly show where the washers
are to be installed, and neither is it
explained in the written instructions
in the maintenance manual, provid-
ing scope for misinterpretation,” the
report said.
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Hydraulic Lines
Rever sed Before
L anding-gear Failure

Theflight crew of aUSAirways Ex-
press Beech 1900D was preparing to
land June 3, 2000, at Greater Roch-
ester (New York, U.S.) International
Airport when they moved thelanding-
gear handleto the*DOWN” position
and the landing gear did not extend.

Attempts to extend the landing gear
using a mechanical hydraulic pump
also failed. The crew landed the air-
plane with the landing gear retracted.
The airplane received minor damage;
none of the 13 people in the airplane
was injured.

The U.S. National Transportation
Safety Board (NTSB) said that the
probable cause of the accident was
the reversal of landing-gear hydrau-
lic lines by maintenance personnel.

The Raytheon Aircraft Beech 1900D
Airliner Maintenance Manual, dated
March 28, 1997, said that a landing-
gear service valve in the left inboard
wing is used with a hand pump to
raise and lower the landing gear for
mai ntenance purposes.

“Four hydraulic plumbing tube assem-
blies [are] connected through ports
located on each side of thevalve,” the
report said. “On the forward-facing
sideof thevalve[are] the‘ retract port’

and the ‘ emergency-extend port.” On
the aft-facing side of the valve [are]
the‘ hand-pump pressure port’ and the
‘return port, [with] acheck valvein-
stalled between the tube and port. The
hydraulic plumbing-tube assemblies
[are] aso color-coded.”

Maintenance records showed that on
May 28, 2000, airline maintenance
personnel replaced the landing-gear
servicevalveafter thelanding gear had
failed to extend. After the valve was
installed, the maintenance personnel
performed a “normal gear extension
and retraction using the aircraft elec-
trical system,” maintenance records
said. The Raytheon Aircraft Beech
1900D Airliner Maintenance Manu-
al, dated March 24, 2000, did not dis-
cuss cycling the landing gear, either
electrically or mechanically, after re-
placing thelanding-gear servicevalve.

In a letter to the airplane manufac-
turer, the operator said, “ Thelinesto
and from the service valve may have
been reversed on installation, there-
by precluding successful manual ex-
tension. The ‘hand pump pressure
tube’ and the ‘ pressure tube’ can be
reversed inadvertently.”

The operator said that after the inci-
dent, the general maintenance manu-
al was changed to add further
instructions on service-valve instal-
lation, including instructionsto cycle
thelanding gear electrically and man-
ually after theinstallation.
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Overly Tight
Fitting Blamed for
Hydraulic L eak

After takeoff Aug. 8, 2001, from Mount
Isa, Audtralia, the pilot of a chartered
Piper PA-31 Navajo told air traffic
control (ATC) that thelanding gear did
not retract when the landing-gear han-
dle was moved to the“ UP’ position.

When the pilot moved the landing-
gear handle, the green light did not
illuminate to indicate that the nose-
landing gear had extended. Attempts
to extend the landing gear with the
emergency hand pump failed. After
ATC observers confirmed that the
nose-landing gear was not fully ex-
tended, the pilot conducted an ap-
proach and landing; the nose-landing
gear collapsed during thelandingroll,
and the airplane slid to a stop on the
runway. The eight people in the air-
plane were not injured; the airplane
received substantial damage.

An inspection by maintenance per-
sonnel reveaed that a landing-gear
rigid hydraulic-pressureline attached
to the hydraulic power pack had
cracked and partially separated.

The report by the Australian Trans-
port Safety Bureau (ATSB) said, “As
aresult, al thefluid from the hydrau-
lic reservair, including that portion
contained in the power pack emergen-
cy sump, had drained out. The loss

of fluid meant that the pilot was un-
able to retract or extend the landing
gear, either by the normal [system]
or emergency system.”

The aircraft operator said that before
the incident flight, maintenance per-
sonndl had repaired aleak “inthearea
of the failed hydraulic line” and had
checked severa line connectors to
ensure that none was loose.

Further investigation revealed that an
“axial twisting distortion shown by
the cracked region indicated the pres-
ence of pre-existing torsional loading
onthehydraulicline,” thereport said.
“Pre-loading or residual loads add to
operating loads and compound the
level of stress experienced by com-
ponentsin service. In such cases, the
potential for theinitiation and propa-
gation of fatigue cracking increases
in response to the greater applied
stress levels.”

The report said that the torsional or
bending pre-loads probably were in-
troduced during assembly, when“ one
fitting was tightened sufficiently to
prevent free movement of the line
when the opposite end was brought
into position.”

The investigation did not determine
whether the hydraulic line was fitted
during manufacture of the aircraft or
during subsequent maintenance, or
when the tightening that caused the
axial twisting distortion had occurred.
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Theairplane had accumulated 12,745
operating hours when the incident
occurred.

Faulty Installation of
Certificate-holding
Device Blamed for

In-flight Fire

About 15 minutes after departure
from theWilliam B. Hartsfield Atlan-
ta (Georgia, U.S.) International Air-
port on Oct. 1, 2000, the flight deck
of aContinental Airlines McDonnell
Douglas MD-80 filled with smoke.

The captain said that he heard aloud
popping sound and saw sparksin the
area surrounding the jump seat. The
occupant of the jump seat said that he
“heard an explosion and leaned for-
ward to avoid heat, which he felt on
hisleft shoulder.”

“When the jump-seat rider looked at
his left shoulder, he noticed that his
shirt was burning,” said the accident
report by the U.S. National Transpor-
tation Safety Board (NTSB). “He ex-
tinguished thefire on hisshirt and put
on his oxygen mask, since the cock-
pit was filled with smoke.”

Theflight crew declared an emergen-
cy and diverted the airplane, which
had beenin cruiseat Flight Level 310
(31,000 feet) en route to Houston,
Texas, U.S. The airplane was landed
in Birmingham, Alabama.

The container that held the air-
plane's registration certificate had
been modified three days before the
accident in accordance with a fleet
campaign directiveintended to “ pre-
vent loss of the certificate or dam-
age of the certificate that would
preclude dispatch of the airplane,”
the report said. The directive re-
quired maintenance personnel to
drill two holes above the top of the
certificate and, if mounting the con-
tainer on a metal wall, to install
screws of an appropriate length to
secure the container.

“The examination of theairplanedis-
closed a two[-inch] by 1 1/2-inch
[5.1-centimeter by 3.8-centimeter]
fire- damaged hole in the left jump
seat wall,” the report said. “Several
heavy-gauge electrical wires were
welded together on the opposite side
of the wall. There were also four
50-amperecircuit breakerspopped on
the left circuit-breaker panel behind
the pilot’s seat. The hole also includ-
ed an area of the left edge of the
registration-certificate holder. The
plastic cover of the registration-
certificate holder was melted in this
area, and soot damage was evident for
several inches around the hole. The
registration-certificate hol der was at-
tached to thewall by eight screwsthat
extended into the cavity where the
electrical fire occurred. The hole ap-
peared to be on the |eft side, middle
position of the certificate holder. This
screw was missing.”
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Thereport said that the screws above
and below the missing screw extend-
ed 0.5inch (1.3 centimeters) into the
space where the electrical fire oc-
curred. A similar screw inthemiddle
position “could have extended into
thewiring,” the report said.

After thefire, the airline said that all
certificate-holding containerson sim-
ilarly constructed walls should bere-
placed with new three-slot containers
to be installed in specified locations
on galley walls, which have honey-
comb backings.+

NEWS & TIPS

AgingAircraft Conference
ToBeHédd in September

The sixth joint FAA/DOD/NASA
Aging Aircraft Conference will be
held Sept. 16-19, 2002, in San Fran-
cisco, Cdlifornia, U.S.

The conference, sponsored by the
U.S. Federal Aviation Administration
(FAA), theU.S. Department of Defense
(DOD) andtheU.S. National Aeronau-
ticsand SpaceAdministration (NASA),
isintended to disseminate information
to military aviation specialists and the
commercia aviation community about
maintaining the airworthiness and sus-
tainability of aging aircraft. Presenta-
tions will discuss emerging trends,
service experience, aircraft risk assess-
ment, condition-based maintenance,
corrosion assessment and prevention,
and fleet-management strategies in-
volving aging aircraft.

For more information: Dennis Flath,
Galaxy Scientific Corp., 2500 English
Creek Ave., Building C, Egg Harbor

Township, NJ 08234-5562 U.S. Tele-
phone: +1 (609) 645-3772, ext. 129.

Gas Turbine Technology
Conference Scheduled
For June

The 47th world conference on gas
turbine technol ogy, sponsored by the
International Gas Turbine Institute of
the American Society of Mechanical
Engineers (ASME) International, will
be held June 3-6, 2002, in Amster-
dam, The Netherlands.

The conference — ASME Turbo
Expo 2002: Land, Seaand Air — will
include technical sessions with 600
papers and panel discussions involv-
ing all aspects of gasturbinetechnol-
ogy, including aircraft applications;
a gas-turbine users symposium with
panel discussions and tutorials in-
volving practical business problems;
and an exhibit with displays from
more than 200 manufacturers, equip-
ment suppliers and service firms.
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For more information: Mel Torre,
ASME International, Three Park
Ave., New York, NY 20016-5990
U.S. Telephone: +1 (212) 591-8157.
For exhibiting information: +1 (404)
847-0072.

Fire-retardant Tape
Seals Cargo
Compartment Liners

Scapa T3605, afire-retardant single-
coated adhesive tape, has been de-
signed tojoin, seal and repair aircraft
cargo compartment liners, said the
manufacturer, Scapa North America.

Scapa T3605 isawhite polyethylene-
coated glass cloth tape that accom-
modates angles and turns, offersgood
creep-resistance and maintains its
seal under loads. The high adhesion
prevents curling and lifting of the
tape, the manufacturer said.

For more information: Scapa North
America, 111 Great Pond Drive,
Windsor, CT 06095 U.S. Telephone:
+1 (860) 688-8000.

Epoxy Syntactic
Reinfor ces Fasteners,
Edge Fillings

Epocast 1633-A/B epoxy, an epoxy
syntactic (an epoxy containing resin
designed to be porousand lightweight)
has been developed to reinforce fas-
teners and edge fillings in aerospace

honeycomb composite structures, said
the manufacturer, Vantico.

Theproductisqualified for usein Gulf-
stream Aerospace aircraft, and qualifi-
cationisin progress at other aerospace
companies, the manufacturer said.

Epocast 1633-A/B is designed to
flow freely during application and to
become non-flowing after applica-
tion to prevent it from running out
of honeycomb surfaces, the manu-
facturer said. Epocast 1633-A/B can
withstand exposureto hydraulic flu-
ids, oils and water.

For more information: Vantico, 5121
San Fernando Road West, L osAnge-
les, CA 90039 U.S. Telephone: +1
(818) 265-7210.

Charger/Analyzer
Providesfor In-house
Battery Servicing

TheUniversd 60 providesfour battery-
servicing functions for in-house
servicing of vented nickel-cadmium
batteries and vented/sealed lead-acid
batteries, said the manufacturer, Mar-
athon Power Technologies Co.

The Universal 60 charger/analyzer
hasdigital current settings, clearly la-
beled indicators, temperature protec-
tion, single-cell charging capability
and on-site self-calibration without
disassembly, the manufacturer said.
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CHRISTIE

Universal 60 Charger/Analyzer

For more information: Marathon
Power Technologies Co., 8301 Impe-
rial Drive, Waco, TX 76712 U.S.
Telephone: +1 (254) 776-0650.

Digital Clinometer
Functionsin Range of
Applications

A digital clinometer has been de-
signed for arange of applicationsin
aerospace and other areas, said the
manufacturer, Taylor Hobson.

The digital clinometer is battery-
powered and compact (4.0 inches by
3.0inchesby 1.3inches; [10.2 centi-
metersby 7.6 centimetersby 3.3 cen-
timeters]), with ameasuring range of
plus or minus 45 degrees, 0.01 de-
grees resol ution and accuracy within
two minutes of arc. Display unitscan
be selected by push buttons to indi-
cateresultsin degrees, minutesof arc,
millimeters/metersand inches. Angle
measurement is possiblein any quad-
rant, and abuilt-in calibration program

ensures accurate calibration, the man-
ufacturer said.

For more information: Taylor Hob-
son, 2100 Golf Road, Suite 350, Roll-
ing Meadows, IL 60008-4231 U.S.
Telephone: (800) 872-7265 (U.S.) or
+1 (847) 290-8090.

Digital Clinometer

Hand Tools Designed for
Specific Electrical
Applications

Xuron Electrical Assembly Toolsare
hand tools designed for performing
specific electrical applications and
wiring applications, such as prepar-
ing leads, cutting and stripping wire,
and fabricating wiring harnesses, said
the manufacturer, Xuron Corp.

Electrical Assembly Tools are ergo-
nomically designed with cushion hand-
grips and return springs for easier use.

For moreinformation: Xuron Corp., 62
Industrial Park Road, Saco, ME 04072
U.S. Telephone: +1 (207) 283-1401.¢
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To receive agenda and registration information, contact Ahlam Wahdan,
tel: +1(703) 739-6700, ext. 102; e-mail: wahdan @flightsafety.org

To sponsor an event, or to exhibit at the seminar, contact Ann Hill,
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