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Subjeett: PREVENTI ON OF RETRACTABLE LANDING GEAR FARILVES

1. PURPOSE. This advi sor%/ circular updates statistical informaitiian
rel afed to Tanding accidents involving aircraft with retractable
| anding gear and suggests procedures to mnimze those accidents.

2. CANCELLATI ON. Advisory G rcul ar 20-3C, Preverition of Retractable
Rahidfrig Cear FaiTures, dated May 17, 1979, i s cancel ed.

3. DLSCUSSION. A review of the Federal Alhitiem Adm nistration's
Geweddl Aviation Accident Factual Reports for the year 1979 discl osed
that 1,002 airplanes qwgped with retractable | anding gear were
involved in accidents. O those 1,002 airplanes, 106 or 10.5 percent
were involved in "landing gear" accidents. Further study stwved that
63 percent of the 106 accidents kétfe the result of a human factor and
37per cent i nvol ved miamarcialal eedimiicadl r easons. Acci dents i nvol ving
retractabl e |andi n% gear can be reduced with deliberate, careful, and
continued use of the checklist by pilots, and the performance of

mai ntenalnce, as recammadkd by the aircraft manufacturer, by qualified
personnel .

4 .OPRRATIONSAL. FACTORS AND PEXCEMTAGES | NVOLVED | N RETRAEMRIE GEAR
Al RCRAFT ACCI DENTS.

a. Neglected to extend landing gear -- 35.8 percent.

bl Inadvertent retraction of ladthg gear -- 10.3 percent.

e. Activated gear, but failed @ check gear pssitien -- 11.3 percent
da Msused emergency gear system-- 0.9 percent.

@. Retracted gear prematurely on takeoff -- 2.8 percent.

£. Extend gear too late -- 1.8 percent.
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50 PREXENTIGN {0F] CEERABPRORCDIIIAPSEDCEARR ANMNINGGS .

a. W\ reetiiderd the fol | owing tried and peswen | andi ng procedures
deter inadvertent Weedls up or inadvertent gear retraction during touchdown

and polllleuit :

~ (1) on the downwind leg, @ at the final approach fix inbound, make it
a habit to conpl ete the rexgraedidd | andi ng gear &m&kiist for your aircraft.
This acconplishes Two purposes. It ensures that action has been taken to
| ower the gear, and it increases your awareness SO ytu can recheck the geat-
down indicators prior to |anding.

(2)) Conipllete the | andi ng wolll and clear the runway before operating
anY | evers or switches unless good oPerating practices dictate otherwise. This
wi || aeeompiish the fol [owing:  The [anding gear strut safety switches will be
actuated, deactivating the |anding ?ear retract system After vollout and
clearing the runway, you will he able to focus attention on the after |anding
checklist and to identify the popper eontiolls.

b. W suggest the followi ng for eonsideration by t he owner/operator:

~ (1) Provide a eondemsedi checklist, mounted in viewof the pilot, as
a remnder for its use and easy reference.

(2) Periodically review the |anding gear emergency extension
procedures for your aircraft.

. (3) Be famliar with the |andi n% gear warning horn and warning
light systens of your aircraft. Use the horn systemto cross-check the
warning |ight systemn an unsaf e eondition i S mested.

(4) Review the procedure for replacing light bulbs in the |anding
gear warning light displays for your aircraft, so that you can properly
replace a bulb to determne if the bulb(s) in the display is good. Check to
see if spare bulbs are available in the aircraft spare bulb supply before
flight.

(5) Have known | andi ng gear defi ciencies asresited before flight.

REMEMBER, AS A PILOT YOU ARE RESPONSI BLE FOR TKE SAFE OPERATI ON OF YOUR
Al RCRAFT.

6. MECHANICALFRAILBRE. Mechanically-induced failures of retractable |anding
gear have 1nvol ved:

a. Metal fatigue/failure.

bl tmproper i nstallation of parts.
¢. Ingraperly secunred parts.
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d. Use of non-standard ..... .
e. Rupture of hydraulic |ines.

£. Failure of electrical wire connections, relays, contactors,
and/ or actuators.

g. Ml functions of warning systens.

ha I noperative limt and safety switches.

i,. Uplloeks fail ed to rel ease.

30 Ddyehdodlss f ai | ed to engage.

k. Wheel s [jaftiied or hung up i n wheelwellls.

1. Chains have disengaged firwxn sprockets.

m. Cables fouled in pulleys.

n. Slide tubes became bound due to antesmirgition and corrosion.

I'o°d Torque tubes and drag struts were bent due to excessive |oads being
appl i ed.

Many of those difficulties were found to be the result of inproPer rigging and
adfjusisidht;, | ack of |ubrication and/or an insufficient programfor the prevem-
tien and control of Corrosion.

7. PREVIDISINES AN It is a good practice
to use the information Furnished by aircraft
manufacturers in servici n? your aircraft.
Particular attention should be directed toward
keeping the landing gear, wheellwelll, and adj acent
areas clean and free of mud and debris. Dirty
switches and valves may cause false safe |ight
indications or interrupt the eteasiion cycle
before the | anding gear i s can@deedly dasmand
locked. Repair or replace protective boots

that are damaged or mssing. Oversize or

recapped tires may cause |anding gear ® stick

i n the wheellwellll and prewnit extension. Assure
that shock struts are properlzmih:]flated and -
the pistons are kept clean. icate | andi ng Keepear Clean
gear in accordance with the manufacturer's instruc-

tions. Wpe off excess grease %en | ubricating

landing gear system Establish a program f6¢

corrosion prevention and astmll for your air-

craft to Precl ude its effect upon proper operation/

failure of landing gear structure and parts.
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8. REQUI RED MAINTENANCE. During the annual, hLoo-heut or progressive | anding
gear inspection cycle, the aircraft is placed on jacks and the gear campletely
Inspected for eonditiiem, rigging, and yegetr operation, including the warning
system Intermediate inspection and servicing will further ensure against

| andi ng gear system mal function.

9: INSPECTI GNAREIFNCY .

a. How often shall a |anding gear systembe inspected and serviced? As
often as it is necessary tb assure proper function of the landing gear system
At |east as often as Federal Aviation Regulaitiiesiss, i ncl udi ng applicable
Airidrithihees Di rectives, require. |t is reeomwdedel t hat the aircraft
*manuf acturer% instructions for inspection frequency and procedure be

folllawest.

b. Anideal tine for an interiminspection of the landing gear system
woulbd® during the pilot's preflight inspection.

~e. Wen aircraft are operated ffam rough surfaces or are used for student
instruction, more frequent Inspections nmay in order. when a hard landing is
experienced or the gear strikes an object whille taxiing, it is wise to inspect
for damage. Danage may occur and rigging may be affected by sharp turns at
high taxi speeds, by faulty technique during a crosswind landing, or by taxiing
oft a hard surface into deep nud or snow.

d Awareness of our human limtations, those of the aircraft we operate,
and the proper application of good naintenance practices can effect a sub-
stantial reduction in accidents involving retractable landing gear, and a
substantial inmprovenent in aviation safety.

M. C. BEARD
Diirectorr of Ai rworthi ness

Par 8



