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Advanced Preflight After Maintenance
Abstract:   Lasting 10 to 15 minutes, this presentation acquaints the audience with the benefits resulting from  conducting an enhanced preflight examination of aircraft that are being returned to service following maintenance activity..
Format:  Information Briefing  - Power Point presentation 

Required Personnel – FAASTeam Program Manager or designated FAASTeam Rep (s)
Optional Personnel – CFIs and DPEs who can speak on Common Problems that can be Discovered during Enhanced Preflight Examinations.
In addition to this guidance document, a Power Point presentation that supports the program is provided. FPMs and presenters are encouraged to customize this presentation to reflect each individual program.  
Appendix I – Equipment and Staging

Equipment:

· Projection Screen & Video Projector suitable for expected audience
· Remote computer/projector control available at lectern or presenter location
· In lieu of remote – detail a Rep to computer/projector control.
· Presentation Computer
· Note:  It is strongly suggested that the entire program reside on this computer.
· Back up Projector/Computer/Media as available.
· PA system suitable for expected audience
· Microphones for Moderator and Panel
· Optional Microphone (s) for audience
· Lectern (optional) 
Staging: 

· Arrange the projection screen for maximum visibility from the audience.
· Equip with PA microphones
· Place Lectern to one side of screen.  This will be used by presenters and moderator
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Presentation Note:  This is the title slide for Enhanced Preflight After Maintenance
Presentation notes  (stage direction and  presentation suggestions) will be preceded by a  Bold header: the notes themselves will be in Italic fonts.  
Program control instructions will be in bold fonts and look like this:  (Click) for building information within a slide;  or this:  (Next Slide) for slide advance.
Some slides may contain background information that supports the concepts presented in the program.  
Background information will always appear last and will be preceded by a bold  Background: identification.
We have included a script of suggested dialog with each slide.  Presenters may read the script or modify it to suit their own presentation style.
The production team hope you and your audience will enjoy the show.   Break a leg!  
(Next Slide) 
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Presentation Note: Here’s where you can discuss venue logistics, acknowledge sponsors, and deliver other information you want your audience to know in the beginning.  
You can add slides after this one to fit your situation. (Next Slide) 
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In this presentation we’ll look at an incident caused by a mechanic’s mistake, which then was exacerbated by a pilot not noticing that a flight control was operating in reverse, during preflight after maintenance.  We’ll discuss things to consider adding to your normal checklists after maintenance,  as well as the suggestion that you need to pay VERY close attention when preparing to fly for the first time after an annual inspection. 

We’ll close with an accident that resulted from a pilot’s less than thorough preflight and starting procedure, due to a mechanic likely putting the fuel selectors in the aircraft in a position different from where the pilot normally left them. 

 (Next Slide) 
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The above is an example of why our preflight and run up checklists require us to check our controls for ‘free and correct’ movement.  The ‘normal’ checklists often state that we should check the trim tabs for ‘security’ but seldom do they suggest we check them for ‘correct movement’.  In this case, the NTSB report states that the Cessna maintenance manual instructs mechanics to check that the trim tab moves in the correct direction.  

Presentation Note:  Topic for discussion:  do you, as PIC, know how the trim tab(s) on your airplane should move when they are correctly rigged?  How can you check for this during preflight and/or run up? 
 (Next Slide) 
Background:  Here is a link to the NTSB  report of the incident – 
http://www.ntsb.gov/_layouts/ntsb.aviation/brief.aspx?ev_id=20141217X25544&key=1&queryId=f601bdf8-784f-479a-be5a-319a2a20eac9&pgno=2&pgsize=50 
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Background:  Below is a link to the NTSB Safety Alert regarding mis-rigged flight control surfaces: 
http://www.ntsb.gov/safety/safety-alerts/Documents/SA_041.pdf

And, here is the Safety Alert in text form : 
Pilots: Perform Advanced Preflight After Maintenance Be vigilant for flight control and trim anomalies The problem · In-flight emergencies, accidents, and deaths have occurred after pilots flew aircraft with incorrectly rigged flight control or trim systems. · Four such mishaps within a 2-year span share common safety issues: o Maintenance personnel who serviced or checked the systems did not recognize that the control or trim surfaces were moving in the wrong direction. o Pilots who flew the airplanes did not detect the control anomalies during their preflight checks. · In many cases, although maintenance personnel made mistakes, the pilots could have prevented the accidents by performing thorough or advanced preflight checks. Related incident and accidents: · In December 2014, the pilot of a Cessna T182T airplane experienced extreme nose-down control forces on the yoke shortly after takeoff. The airplane had just undergone maintenance on the elevator trim system, and the mechanic briefed the pilot about the work before the flight. Both the pilot and the pilot-certificated passenger needed to pull hard aft on the yoke to prevent the airplane from pitching down, even though the elevator pitch trim indicator showed a nearly full nose-up trim position. The pilot remembered that work had been done on the elevator trim system, and he thought that there might be some kind of control-reversal problem. While maneuvering for the emergency landing, the pilot applied nose-down trim control inputs and found that the extreme control forces lessened, and he successfully landed the airplane. The elevator trim control cables were misrigged such that the elevator trim control was reversed. The airplane’s checklist for the exterior inspection of the empennage during preflight included “Trim Tab – CHECK security.” (CEN15IA079) 1 1 These pilots and the mechanic are featured in the NTSB’s safety video, “Airplane Misrigging: Lessons Learned from a Close Call,” which is available on the NTSB’s safety videos web page at http://www.ntsb.gov/safety/safety-alerts/Pages/Safety-Videos.aspx. SA-041 March 2015 · In October 2013, the private pilot and passenger in a Piper PA-22 received serious injuries when the airplane crashed during takeoff on its first flight since an annual inspection in which frayed elevator control cables were replaced. During the takeoff roll, when the pilot applied forward stick controls to raise the tail, the tail did not rise, and the airplane instead “jumped” off the runway. The pilot reduced engine power and attempted to control the airplane’s pitch, but the airplane responded abnormally and crashed. The elevator control cables were installed incorrectly such that the elevator moved in the direction opposite to that commanded. The pilot’s preflight check of the airplane was also inadequate. (ERA14LA015) · In July 2014, the pilot of a Piper PA-12 airplane was fatally injured after his airplane pitched up steeply during takeoff and crashed. The investigation found that the elevator control cables were installed incorrectly such that the elevator moved in the direction opposite to that commanded. The preflight checklist for the airplane required the pilot to verify that the flight controls were free and correct. (ANC14FA050) · In May 2013, the pilot of a Schweizer SGS 2-33A glider received serious injuries after the glider crashed due to improper rigging of the rudder control cables. The glider had just received an annual inspection, and its rudder had been removed and reinstalled. If the pilot had conducted a thorough preflight inspection, he should have been able to detect that the rudder control cables were rigged incorrectly. (ERA13LA229) What can pilots do? · Become familiar with the normal directional movement of the flight controls and trim surfaces of the aircraft you fly before it undergoes maintenance. It is easier to recognize “abnormal” if you are already very familiar with what “normal” looks like. · After maintenance, check systems more thoroughly than the normal preflight checklist implies. For example, if a preflight checklist states, “Trim – Set Takeoff,” verify not only the trim setting but also proper directional travel. · Be prepared to abort the takeoff if something does not seem right. · Avoid interruptions and distractions during your preflight inspection to ensure that you do not skip or misevaluate the items you are checking. · If you suspect that there is a problem with a flight control or trim system, ask qualified maintenance personnel to inspect the aircraft. Do not attempt to perform such work yourself if you are not appropriately qualified, certificated, and authorized to do so. Interested in more information? The accident reports for each accident summarized in this safety alert can be searched by accident number from the NTSB’s Aviation Accident Database web page at http://www.ntsb.gov/_layouts/ntsb.aviation/index.aspx. 2 Each accident’s public docket is available on the NTSB’s Accident Dockets web page at http://dms.ntsb.gov/pubdms/. 2 Less-recent fatal accidents that may also be of interest are CHI05FA038 and CHI08MA270.
 (Next Slide) 
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In this example, the trim tab was, in fact, replaced as part of the maintenance on this aircraft.  However, as we have seen, the trim system itself was mis-rigged, internally, causing the problem that could easily have caused an accident with injuries or worse.  

In many cases, seemingly unrelated external parts, or more importantly, internal parts, must be disassembled to perform inspections, repairs, or replacements.  During the first preflight after maintenance, and for several flights thereafter, it is a good practice to check that things function and look correct.  

 (Next Slide) 
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Think about the airplane(s) you most often fly.  Can you easily determine that the safety wire used to secure the oil filter is in place? If so, did you check it? This is not on most preflight checklists, unless the PIC adds it.  After the oil filter has been changed, you MUST check this, to cite one of many examples.  If you fly long enough, you’ll see one that wasn’t installed, or worse, installed improperly (this IS a permitted task for an owner to perform , per FAR 43) and has now broken or come loose.  

What are some other items that would require special checking after, for example, an annual inspection?  Here are a few ideas beyond flight controls, trim tabs, and oil: 

-Propellers

-Spinners, especially hardware

-Inspection covers

-Tire inflation, especially if new tire(s) installed

-Fuel caps in place

To name a few.  What are some others??  

 (Next Slide)
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As previously mentioned, you should talk to your mechanic after maintenance has been performed and the aircraft approved for return to service.  However, a check of the logbooks should give you a detailed, item-by-item list of work that was performed, along with parts replaced and so on.  This can provide guidance as to how to proceed with your enchanced preflight inspection!!

 (Next Slide)
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The FAASTeam Advanced Preflight Pamphlet (FAA–M–001.   AFS–850 (2012) gives guidance on developing an additional items checklist for an individual aircraft.  It also discusses gathering records, including AD’s and Service Bulletins, to help you do that.  All of these will help you know what items need special checking on your aircraft after a maintenance visit.  Due to modifications, model year changes, etc.  some inspections and maintenance may require special procedures that warrant special attention after that maintenance is performed.  

 (Next Slide)
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Annual inspections, and 100-hour inspections, often require opening up the entire aircraft.  If you have not participated in one, or at least watched one being performed, it is recommended that you do so.  Afterward, you will never perform an ‘enhanced preflight’ after maintenance the same way again!! There are so many ways the aircraft can be put back together incorrectly, or something can come loose very soon after return to service.  

Another idea:  use your senses, and a notepad, to write down ANYTHING you sense is not right.  LISTEN to the airplane (not just the engine!).  Do you SMELL anything abnormal?  Fuel?  Oil?  Does it vibrate more than usual (FEEL)?  Do you TASTE (or smell for that matter) any of that acrid smoke that comes with burning electrical items? Does anything LOOK out of place?  

Regarding this last item, now is the THE time to take steps back, away from the airplane, and just look at it.  Something that might be overlooked when close to it jumps out at us when we’re 10-15 feet back.  

 (Next Slide)
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After maintenance, why not head to your runup area, perform one, and then return to your starting point.  Shut down, get out, and look over everything.  Special attention should be paid to things like oil leaks, loose fasteners, and so on. Then, if everything is OK, perhaps its time to fly.  As a reminder, for the first flight, stay in the pattern, within gliding distance of your runway.  

 (Next Slide)    
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 A mechanic had taxied the airplane out to the runway, done a full runup on both engines, with no issues found.  He taxied the airplane to a fueling area, and 41.5 gallons was put in the fuselage tank.  The mechanic then taxied the airplane to the ramp, and placed both fuel selectors in the ‘OFF’ position.  

The pilot, who was killed, taxied out, apparently with no runup (!) and during takeoff, the left engine failed.  Investigators concluded that the left engine quit due to fuel starvation.  The left and right wing tanks had about 5 gallons of fuel in them (3 gallons are unusable in each).  The pilot apparently did NOT change the fuel selectors to the fuselage tank, an item on the checklist for this aircraft.  Discuss whether you think that normally, this pilot would leave his fuel selectors in the ‘ON’ positions or not…

Below is a link to the narrative regarding this accident:

 (Next Slide) 
Background:  http://www.ntsb.gov/_layouts/ntsb.aviation/brief2.aspx?ev_id=20120116X53349&ntsbno=ERA12FA146&akey=1 
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Want to learn more?  Here are links to the NTSB Safety Alert and Advanced Preflight Documents

 (Next Slide) 
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Consider learning more about maintenance, preflight inspections, and many other topics related to flying safely after maintenance, by signing up for the WINGS Proficiency Program, and taking the online courses there.  During any WINGS flight activity, your CFI can show you hands-on how these, and many other, ideas for preflight can enhance the safety of YOUR flying!!  

 (Next Slide) 
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Presentation Note:   You may wish to provide your contact information and main FSDO phone number here.  Modify with 
Your information or leave blank.   
 (Next Slide)
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 (The End)
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