Aircraft Maintenance
Maintenance means the preservation, inspection, overhaul, and repair of aircraft, including the replacement of parts.  A PROPERLY MAINTAINED AIRCRAFT IS A SAFE AIRCRAFT.

The purpose of maintenance is to ensure that the aircraft remains airworthy throughout is operational life.
Although maintenance requirements will vary for different types of aircraft, experience shows that most aircraft will need some type of preventative maintenance every 25 hours or less of flying time, and minor maintenance at least every 100 hours.  This is influenced by the kind of operation, climatic conditions, storage facilities, age, and construction of the aircraft.

Inspections

FAR Part 91 places primary responsibility on the owner or operator for maintaining an aircraft in an airworthy condition.  Certain inspections must be performed on the aircraft, and you must maintain the airworthiness of the aircraft between required inspections by having any defects corrected.

FAR’s require the inspection of all civil aircraft at specific intervals to determine the overall condition.  The interval depends generally upon the type of operations in which the aircraft is engaged.  Some aircraft need to be inspected at least once each 12 calendar months, while inspection for others after each 100 hours of operation.  In other instances, an aircraft may be inspected in accordance with an inspection system set up to provide for total inspection of the aircraft on the basis of calendar time, time in service, number of system operations, or any combination of these.
Annual Inspection

Any reciprocating-engine powered or single-engine turbojet / turbopropeller driven small aircraft (12,500 or under) flown for pleasure is required to be inspected at least annually by an FAA certificated A & P mechanic holding an Inspection Authorization, or an FAA certificated repair station that is appropriately rated, or the manufacturer of the aircraft.  The aircraft may not be operated unless the annual inspection has been performed within the preceding 12 calendar months.  A period of 12 calendar months extends from any day of a month to the last day of the same month the following year.  However, an with the annual inspection overdue may be operated under a special flight permit issued by the FAA for the purpose of flying the aircraft to a location where the annual inspection can be performed.
100 Hour Inspection
Any reciprocating-engine powered or single-engine turbojet/turbopropeller driven small aircraft used to carry passengers or for flight instruction for hire, must be inspected within each 100 hours of time in service by an FAA certificated A & P mechanic, an FAA certificated repair station that is appropriately rated, or the aircraft manufacturer.  An annual inspection is acceptable as a 100 hour inspection, but the reverse is not true.

Progressive Inspection
UND maintains and inspects its PA-28R-201 fleet (Piper Arrows) under a Progressive Inspection Program. FAR 91.409 outlines the requirements for establishing and maintaining a progressive inspection program

Personnel and Facilities 
The progressive inspection will be performed by a certified mechanic holding Inspection Authorization (IA), or by a certified repair station as explained in FAR 91.409 (d). UND's maintenance shop is a certified repair station. 

Phase Inspections 
Instead of performing the annual or 100 hour inspection all at once, UND breaks the inspections into four phases. Each phase inspection includes a detailed inspection of select components and a routine inspection of the remaining components. Phase inspections are conducted at 60 hour intervals. After all four inspections are complete, the aircraft has undergone the equivalent of an annual inspection. 

FAR 91.409 states that the aircraft must be airworthy at all times, and that the program must ensure that a complete inspection (detailed inspection of all components, completing an annual) is completed within each 12 calendar months. To comply with this FAR, the four phase inspections must be completed within a 12 month period. 

The following table breaks down each phase inspection: 


	PRIVATE
Phase
	Detailed Inspection Items
	Routine Inspection Items

	1
	Fuselage, Cabin, Empennage
	Engine, Propeller, Wings, Landing Gear

	2
	Engine, Propeller
	Cabin, Fuselage, Empennage, Wings, Landing Gear

	3
	Wings, Landing Gear
	Cabin, Fuselage, Empennage, Engine, Propeller

	4
	Engine, Propeller
	Cabin, Fuselage, Empennage, Wings, Landing Gear


Equipment Inspections

Transponder

No person may use an ATC transponder unless within the preceding 24 calendar months, the transponder has been tested and inspected.  This is according to FAR 91.413.

Emergency Locator Transmitter
ELT’s must be inspected within the preceding 12 calendar months after the last inspection for:

· Proper installation

· Battery corrosion

· Operation of the controls and crash sensor

· The presence of a sufficient signal radiated from its antenna

This is in accordance with FAR 91.207

Pitot-Static
The pitot-static system must be inspected every 24 calendar months before IFR flight in controlled airspace.  This is in accordance with FAR 91.411
Sample Phase One Inspection
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PROGRESSIVE INSPECTION GUIDE

PIPER

PA28-161

PA28R-201

INSPECTION NO. 1

DETAILED INSPECTION ITEMS---FUSELAGE, CABIN AND EMPENNAGE

ROUTINE INSPECTION ITEMS--ENGINE, PROPELLER, WINGS AND LANDING GEAR
N




W/O#




TACH





PRE RUN-UP INSPECTION





      INSP.
1.
Inspect for excessive fuel or oil leakage.
_________________


If required, thoroughly wash aircraft prior to run-up.

2.
Aircraft Records - check FAA approved Owners 
_________________


Manual for completeness and current revisions.


Check airworthiness certificate and registration certificate.

3.
SB's and AD's - check status of current Service
_________________


Bulletins and Airworthiness Directives.

4.
Time Life Items - check status of Time Life Items.
_________________

______________________________________________________________________________

PRE INSPECTION RUN-UP
 1.
Brakes





 2. 
Starter





 3.
Engine Instr.  



 4. 
Alt. Output   




 5. 
Avionics Oper.  



 6. 
Ammeter




 7. 
Magneto-175 Max, 50

    
Diff at 2000 RPM Max

    
10 sec. each mag. 



8.
Carb Heat Check

 

9. 
Propeller Check at 1500


RPM, 500 RPM decrease


(201 only(




10. 
Power Check (Max 2 min. or 475 F with cowling removed(   




11. 
Heat and Vent  Systems

12. 
Fuel Gauges




13. 
Boost Pump






14. 
Fuel Selector



 

15. 
All Lights



 

16. 
Elec. Trim Oper. 


17. 
Flaps 




18.
Pitot Heat 


     19. 
Instruments


     

20.
Standby Vacuum System

21.
Idle RPM, 550-650 RPM

22.
Idle cut-off



23.
Magneto Safety Check

DETAILED INSPECTION ITEMS---FUSELAGE, CABIN AND EMPENNAGE
FUSELAGE








      INSP.
1.
Fuselage Surface - inspect for skin damage, loose rivets,
__________________


condition of paint, and check pitot-static ports and 


drain holes for obstruction.  Inspect fuselage scupper 


drains for obstruction.

2.
Step  - inspect fixed step for condition and security.
__________________

3.
Internal Fuselage Structure - inspect bulkheads
__________________


door posts, stringers, doublers, and skins for


corrosion, cracks, buckles, and loose rivets,


bolts, and nuts.

4.
Wing Attach Brackets - inspect fittings, brackets
__________________


and bolts for condition and security.

5.
Electrical Wiring - inspect for proper routing,
__________________


support, security of terminal connections, and 


condition of insulation.

6.
Avionics - inspect equipment for security, condition
__________________


and proper installation.

7.
Hoses, Metal Lines, and Fittings - inspect for condition
__________________


leakage, proper routing, and support.

8.
Fuselage Mounted Optional Equipment - check autopilot
__________________


and flight director equipment for general condition


security of attachment.

9.
Antennas and Cables - inspect for security of attachment
__________________


connection, and condition.

10. Placards and Data Plates - check for presence and
__________________


legibility.

11. Hydraulic Power Pack (201 only) - inspect pack and
__________________


lines for damage, leaks, and security.  Check power


pack fluid level.

12. Battery - remove, inspect battery for condition, and proper
__________________


fluid level.  Clean battery and charge.  Inspect battery box 


for corrosion and security of attachment.

FUSELAGE
    INSP.
13. Electrical Wiring - check electrical wiring, connections
__________________


and solenoids for condition and security.

_____________________________________________________________________________

CABIN
    INSP.
1.
Lighting - check operation, condition of lens,
__________________


and security of attachment of instruments, cabin


and avionics lighting.

2.
Switches and Circuit Breakers - check operation of switches
__________________


and condition and markings of circuit breakers.

3.
Stall Warning System - check operation and 
__________________


adjustment of stall warning system.

4.
Instruments - check general condition and markings
__________________


for legibility.

5.
Instrument Panel - inspect shock mounts, ground straps
__________________


and covers for deterioration, cracks, and security of


attachments.

6.
Instrument Lines, Fitting, Ducting, and Instrument
__________________


Panel Wiring - check for proper routing, support, 


and security of attachments.

7.
Flight Controls - check cable, push-pull rods, bellcranks
__________________


pulleys, turnbuckles for condition, security, and 


operation.

8.
Control Column - inspect pulleys, sprockets, bearings, 
__________________


chains, and turnbuckles for condition, security, and


operation.

9.
Control Wheel - check general condition and operation.
__________________

10. Flight Control Travel Check - check freedom of movement
__________________


and proper operation through full travel with and without 


flaps extended.

CABIN
    INSP.
11. Wing Flap Control - check operation through full travel
__________________


and observe Flap position and Detents.  Check condition of


springs, cable, and cable attachment.

12. Trim Controls and Indicator - check freedom of movement
__________________


and proper operation through full travel.  Check pulleys, 


cables, sprockets, bearing chains, and turnbuckles for


condition and security.

13. Rudder Pedals and Linkage - check for general condition, 
__________________


proper rigging, and operation.  Check for security 


of attachment.

14. Brakes, Master Cylinders, and Parking Brake -  check master
__________________


cylinders and parking brake mechanism for condition and


security.  Check fluid level and test operation.

15. Fuel Selector Valve - check controls for detent in each position,
__________________


security of attachment, operation of off lock, and proper placarding.

16. Seats, Seat Belts, and Shoulder Harnesses - check seat
__________________


structure, slides, seat stops, and adjustment mechanism 


for condition, operation, and security of attachment.  


Inspect belts for condition and security of fasteners.

17. Engine Controls and Cabin Comfort Controls - check
__________________


freedom of movement through full travel.  Check


friction locks for proper operation.

18. Ventilating System - check all fresh air and heat
__________________


outlet vents for proper movement and operation.

19. Cabin Decals, Labels, and Placards - inspect for presence
__________________


and legibility.

20. Upholstery, Headliner, Trim and Carpeting -  check
__________________


condition and clean as required.

21. Lighting, Fresh Air Vents - check condition and operation
__________________


of reading and courtesy lights and fresh air vents.

22. Windows, Windshield, and Seals - inspect general condition
__________________


Check latches, hinges, and seals for condition, operation and 


security of attachment.  Check windshield for distortion and cracks.

CABIN
INSP.

23. Baggage Door (201 and Warrior only) - check latches, hinges,
__________________


and door strap for security and operation.

24. Cabin Doors - inspect hinges and latching mechanism for
__________________


proper operation, wear, and security.

25. Fire Extinguisher - inspect fire extinguisher and attach bracket





for security and condition.  Inspect nozzle for obstructions and 


ensure safety seal is intact.  Weigh fire extinguisher to ensure it 


meets the weight requirement as printed on the extinguisher placard.

_____________________________________________________________________________

EMPENNAGE
    INSP.
1.
Vertical stabilizer - inspect externally for
__________________


skin damage, condition of paint and condition


of fairings and tip.  Check hinges and bolts


for condition and security.

2.
Rudder - inspect skin for condition, hinges for
__________________


condition and security.  Check travel stops.

3.
Tailcone - remove cone.  Inspect rudder horn and 
__________________


cables for condition and security of attachment.  Inspect 


vertical stabilizer brackets and attach bolts for cracks, 


corrosion and security of attachment.  Inspect stabilator spar 


for cracks.  Install tailcone.

4.
Stabilator/Trim Tab - check skin for damage and security, tips
__________________


for cracks and condition.  Check hinges and bolts for security 


and condition. Check balance weights for security and


attachment.  Check tab hinge for tightness and security and


tab linkage for excessive travel or play.  Inspect trim


actuator for security and operation.

5.
Empennage Internal Structure and Components - inspect
__________________


structure for evidence of damage or stress.  Check all


elevator, rudder and trim cables for proper tension, 


and pulleys for freedom of movement, 


alignment and security of turn-buckles and travel stops. 

6.

Emergency Locator Transmitter - inspect for condition and
__________________



security of transmitter, cable and antenna.  Check battery 



replacement date, check yearly inspection compliance date.



Check unit for proper operation and signal strength.

_____________________________________________________________________________

ROUTINE INSPECTION ITEMS---ENGINE, PROPELLER, WINGS, LANDING GEAR
ENGINE
    INSP.
1.

Cowling - check for condition and security.
__________________

2.

Air Filter - check condition, clean or replace as required.
__________________

3.

Ducting - check for condition and security, replace as required
__________________

4.

Oil Lines - inspect lines, fittings, fire shielding, and radiator
__________________



for leaks, condition and security.

5.

Fuel System - check pump, injector and lines for leakage,
__________________



condition and security.

 6.
Fuel Screen & Sump - check fuel sump drain operation.
__________________

 7.
Exhaust System - inspect gaskets, clamps, exhaust pipes and
__________________



heat exchanger externally for cracks, leaks and wear.

 8.
Engine Baffles - inspect for condition and security.
__________________

 9.
Engine Controls - check for proper attachment and travel.
__________________

10. Oil Filter and Sump Screen – Drain oil, internally inspect oil
__________________



filter element and replace with new filter.  

11.
Oil – Fill with proper grade oil. 
__________________

12. Induction System - check security of clamps, tubes and 
__________________


ducting.  Inspect for evidence of leakage.

_______________________________________________________________________________

PROPELLER
    INSP.
1.
Propeller Blades - inspect for cracks, dents, nicks,
__________________


scratches, erosion, corrosion, or other damage.

2.
Spinner - check general condition and attachment.
__________________

_____________________________________________________________________________

WINGS    
    INSP.

1.
Wing Surfaces and Tips - inspect for skin damage,
__________________


condition of paint, and security of inspection covers,


fairings and tips.  Check condition and security of


navigation lights.

2.
Ailerons - check skin for condition and security.  Check
__________________


hinges, pins, attach points, brackets, balance weights, and


push-pull rods for condition and security.

3.
Flaps - check skin for condition and security.  Check
__________________


hinge attach points, bearings, bolts and push-pull rods


for condition and security.

4.
Fuel Drains - inspect for evidence of leakage, security,
__________________


drain water and sediment.

5.
Fuel Vents, Air Inlets, Pitot Tube, and Stall Warning
__________________


Vanes - check for condition and obstructions.  Check


pitot heater.

6.
Fuel Tanks - check for evidence of leakage and condition
__________________


of fuel caps and placards.


_______________________________________________________________________________

LANDING GEAR
    INSP.
1.
Actuator Cylinders (201 only) - inspect for leakage and
__________________


condition.  Check hoses for wear and abrasion.

2.
Retract Linkage, Wiring and Switches (201 only) - check
__________________


for security and proper alignment.

3.
Landing Gear Strut Assy (161 only) - check condition and
__________________


security.  Check upper and lower spar attach area for


deformation or looseness.

4.
Struts and Doors (201 only) - check condition and
__________________


security.  Determine that all clevis retaining pins are


in place and secured with cotter keys.  Check struts for


proper inflation.

5.
Wheels, Tires, and Brakes - check for condition, tires for
__________________


wear and inflation, and brake linings for wear.

_______________________________________________________________________________

POST INSPECTION
    INSP.
1.
Lubrication and Servicing - insure all required items
__________________


have been lubricated and serviced per appropriate


lubrication and servicing charts.

2.
Ensure all access covers, doors, fairings, and other items
__________________


removed for this inspection are reinstalled properly.

​

_______________________________________________________________________________

POST INSPECTION RUN-UP

1.  Brakes


2.  Starter


3.  Engine Instr.


4.  Alternator Output


5.  Avionics Oper.


6.  Ammeter


7.  Magneto-175 Max, 50

     Diff at 2000 RPM Max

     10 sec. each mag.


8.
Carb Heat Check  

9. Propeller check at 1500 RPM, 


500 RPM decrease (201 only) 

10. 
Power Check (Max 2 min. or

475F with cowling removed)
11. Heat and Vent


System


12.
Fuel Gauges


13.
Boost Pump


14.
Fuel Selector


15.
All Lights


16.
Electric Trim Oper.


17.
Flaps


18.
Pitot Heat


19.
Instruments


1. 
Standby Vacuum Pump

21.
Idle RPM, 550-650 RPM

22.
Idle cut-off


23.
Magneto Safety Check 

POST RUN-UP INSPECTION





INSP.

1.
Engine Compartment - check for oil and fuel leaks.


__________________


Reinstall Cowling.

2.
Aircraft Records - check for completion of Service


__________________


Bulletins, Airworthiness Directives, Maintenance




Record Entries.

_________________________________________________________________________

INSPECTION NO. 1 COMPLETED

DATE: 




Early and Late Inspections 
The 60 hour inspection interval may be performed from 10 hours before the scheduled time to 10 hours after the scheduled time.  However, the due time for the next inspection is calculated using the original inspection time.  For example, say that the Phase 1 inspection is due at 660 hrs.  The inspection may be performed anytime from 650 hrs. to 670 hrs.  However, the Phase 2 inspection is due at 720 hrs. (60 hrs. after 660), regardless of when the Phase 1 was completed.

As the pilot, you still cannot over-fly the time listed on the “DO NOT OVERFLY--->” line on the aircraft inspection sheet.

Records 
Each inspection has its own inspection form that the mechanic or station completes. The completed form is kept until the next equivalent inspection is completed. The phase inspection is also recorded on the Permanent Aircraft Maintenance Record. 

Special Inspections and Time Limited Items 
Several items on the aircraft have separate inspection periods or specified lifetimes (hour limits). The hour limits on these items may be exceeded by 60 hours to fall within a scheduled inspection period, unless the replacement is mandated by an AD. The items with separate inspection periods or hour limited lives appear below: 

	PRIVATE
Hour Interval
	Items

	500 Hrs or 10 Yrs
	Replace Auxiliary Vacuum Pump 

Inspect Internal Magneto and Impulse Coupling

	1000 Hrs
	Replace Alternator Brushes 

Replace Exhaust Collector

	At Engine Overhaul
	Replace All Hoses, Rubber Engine Mounts, and Mount Bolts and Nuts 

Overhaul Propeller

	Every 12 Cal. Mos.
	Inspect ELT

	Every 24 Cal. Mos.
	Inspect Altimeter, Encoder, and Transponder Systems


Maintenance Records 
UND maintains maintenance records in compliance with FAR Part 91. There are several records that UND keeps: 

· UND Aerospace work orders serve as the permanent maintenance record under the progressive inspection program. 

· A record of all work performed on the aircraft is included in the Aircraft Permanent Maintenance Record. 

· Maintenance conducted away from the aircraft's base is recorded on the aircraft discrepancy sheet. 

· Completed inspection forms are kept until the next equivalent inspection 

· Status sheets are placed in the aircraft book (front page) and reflect the current status of inspections and airworthiness directives. 

· These sheets state the tach times and dates of upcoming inspections. 

· The “DO NOT OVERFLY” dates and times must be followed! 

Preventative Maintenance
The FAR Part 43 lists approximately two dozen relatively uncomplicated repairs and procedures defined as preventative maintenance.

These include:

1. Removal, installation, and repair of landing gear tires

2. Replacing elastic shock absorber cords on landing gear
3. Servicing landing gear shock struts by adding oil, air, or both

4. Servicing landing gear wheel bearings

5. Replacing defective safety wiring or cotter keys

6. Lubrication not requiring disassembly other than removal of nonstructural items such as cover plates, cowlings, and fairings

7. Making simple fabric patches

8. Replenishing hydraulic fluid in the hydraulic reservoir

9. Refinishing decorative coating of fuselage

10. Applying preservative or protective material to components

11. Repairing upholstery

12. Making small simple repairs to fairings, nonstructural cover plates, cowlings, and small patches

13. Replacing side windows where that work does not interfere with the structure

14. Replacing safety belts

15. Replacing seats

16. Trouble shooting and repairing broken circuits in landing light wiring circuits

17. Replacing bulbs, reflectors, and lenses of position and landing lights

18. Replacing wheels and skis where no weight and balance computation is involved

19. Replacing any cowling not requiring removal of the propeller or disconnection of  flight controls

20. Replacing or cleaning spark plugs

21. Replacing any hose connection

22. Replacing prefabricated fuel lines

23. Cleaning or replacing fuel and oil strainers

24. Replacing and servicing batteries

Certificated pilots, excluding student pilots, may perform preventative maintenance on any aircraft owned or operated by them that are not used in air carrier service.

Repairs and Alterations
All repairs and alterations are classified as either major or minor.  Major repairs or major alterations must be approved for return to service by an appropriately rated certificated repair station, an FAA certificated A & P mechanic holding an Inspection Authorization, or a representative of the Administrator.  Minor repairs and alterations may be approved for return to service by an FAA certificated A & P mechanic or an appropriately certificated repair station.
Type Data Sheet
A Type Data Sheet prescribes conditions and limitations under which the product for which the type certificate was issued meets the airworthiness requirements for the Federal Aviation Regulations.

Here is the type data sheet for the Arrow taken from FAR Part 23.
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No. of Seats Normal Category: 4 (2 at +80.5,2 at +118.1)
Utility Category: 2 (2 at +80.5)

Maximum Baggage Eligible Normal Category only: 200 Ib. at (+142.8)

Fuel Capacity 50 gallons at (+95) (2 wing tanks)

See NOTE 1 for data on system fuel.

Oil Capacity 8 quarts at (+27.5) (6 quarts usable)
See NOTE 1 for data on system oil.

Control Surface Movements Wing flaps (=29 Up 0° Down 40°
Ailerons (£2°) Up 25° Down 12.5°
Rudder (£2°) Left 27° Right 27°
Stabilator #1°) Up 14° Down 2°
Stabilator Tab &1 Up 3° Down 12°
Nose Wheel Travel *#1°) Left 30° Right 30°
Manufacturer's Serial Nos. 2816110 through 2816119, and 2842001 and up. The manufacturer is authorized to

issue airworthiness certificates for airplane serial numbers 2816110 through 2816119,
and 2842001 and up under the delegation option provisions of FAR 21.

XVII - Model PA-28R-201 (Arrow III), 4 PCLM (Normal Category), Approved November 2, 1976, for S/N 28R-7737002
through 28R-7837317; 2837001 through 2837061; and 2844001 and up.

Engine Lycoming 10-360-C1C6

Injector Bendix Type RSA-5ADI, Part List Number 2524450
Fuel 100/130 minimum grade aviation gasoline

Engine Limits For all operations, 2700 r.p.m. (200 hp)

Propeller and Propeller Limits ~ McCauley Constant Speed Hub Model B2D34C213, Blade Model 90 DHA-16
Pitch: High 27.5° £ .5°, Low 12.5° +.2° at 30" station.
Diameter: Not over 74", not under 73".
Governor Assembly: Hartzell Model F-2-7 ()
Avoid continuous operation between 1500 and 1950 r.p.m. below 15" manifold pressure.
or
Hartzell Constant Speed Hub Model HC-C2YK-1( )F, Blade Model F7666A-2R
Pitch: High 29.0° = 2°, Low 14.0° + .2° at 30" station.
Diameter: Not over 74", not under 72".
Governor Assembly: F-2-7 ()

Propeller Spinner For McCanley propeller: Piper P/N 35838-2
For Hartzell propeller: Piper P/N 99374
See NOTE 11.

Airspeed Limits Never exceed 183 KIAS
Maximum structural cruising 146 KIAS
Maneuvering 118 KIAS
Flaps Extended 103 KIAS
Maximum Gear Extension 129 KIAS

Maximum Gear Retraction 107 KIAS

Center of Gravity Range (+82.0) to (+91.5) at 23751b. orless
(+88.9) to (+91.5) at 27501b.

Straight line variation between points given.
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Moment due to retraction of gear (+819 in-Ib.)

Empty Weight C.G. Range None

Maximum Weight 2750 1b.

No. of Seats 4 (2at+80.5,2at+118.1)

Maximum Baggage 200 Ib. at (+142.8)

Fuel Capacity 77 gallons at (+95) (2 wing tanks)
See NOTE 1 for data on system fuel.

Oil Capacity 8 quarts at (+24.5) (6 quarts usable)
See NOTE 1 for data on system oil.

Control Surface Movements Wing flaps =29 Up ©0° Down 40°
Ailerons (x2°) Up 25° Down 12.5°
Rudder (x1°) Left 28° Right 28°
Stabilator (£1°) Up 16° Down 2°
Stabilator Tab (*1°) Up 3° Down 12°

Nose Wheel Travel (£2°) Left 30° Right 30°

Manufacturer's Serial Numbers ~ 28R-7737002 through 28-7837317; 2837001 through 2837061; and 2844001 and up.
The manufacturer is authorized to issue airworthiness certificates for airplanes serial
numbers 28R-7737002 through 28-7837317; 2837001 through 2837061; and 2844001
and up under the delegation option provisions of FAR 21. See NOTE 20.

XVIII - Model PA-28R-201T (Turbo Arrow IIT), 4 PCLM (Normal Category), Approved November 2, 1976, for
S/N 28R-7703001 through 28R-7803374, and 2803001 through 2803012.

Engine Continental TSIO-360-F or TSIO-360-FB
Fuel 100/130 minimum grade aviation gasoline
Engine Limits For all operations, 2575 r.p.m. at 41" Hg. manifold pressure (200 hp)

Propeller and Propeller Limits 1 Hartzell Hub Model BHC-C2YF-1BF, Blade Model F8459A-8R

Pitch Setting at 30" Station: High: 29° +1.0°, Low: 14.4° =+ 0.2°.

Diameter: Not over 76", not under 75".

Governor: Hartzell E-5 or Woodward G210681

Avoid continuous operation between 2000 and 2200 r.p.m. with engine manifold
pressure above 32" Hg.

Avoid continuous ground operation in cross and tail winds of over 10 knots
between 1700 and 2100 r.p.m.

Propeller Spinner Hartzell P/N C3568 Spinner Assembly.
See NOTE 11.

Airspeed Limits Never exceed 183 KIAS
Maximum structural cruising 146 KIAS
Maneuvering 119 KIAS

Flaps Extended 103 KIAS




Airworthiness Directives
A primary safety function of the FAA is to require correction of unsafe conditions found in an aircraft, aircraft engine, propeller, or appliance when such conditions exist or are likely to exist or develop in other products of the same design.  The unsafe conditions may exist because of a design defect, maintenance, or other causes.  FAR Part 39, Airworthiness Directives, defines the authority and responsibility of the Administrator for requiring the necessary corrective action.  AD’s are the media used to notify aircraft owners and other interested persons of unsafe conditions and to specify the conditions under which the product may continue to be operated.
AD’s may be divided into two categories:

1. Those of an emergency nature requiring immediate compliance prior to further flight

2. Those of a less urgent nature requiring compliance within a relatively longer period of time

AD’s are FAR’s and must be complied with, unless specific exemption is granted.  It is the aircraft owner’s or operator’s responsibility to assure compliance with all pertinent AD’s.  This includes those AD’s that require recurrent and continuing action.  For example, an AD may require a repetitive inspection each 50 hours of operation, meaning the particular inspection shall be accomplished and recorded every 50 hours of time in service.

FAR’s require a record to be maintained that shows the current s status of applicable AD’s, including the method of compliance, the AD number and revision date, and the signature and certificate number of the repair station or mechanic who performed the work.

Sample Airworthiness Directive for the Arrow’s fuel injector lines:
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Subject: Prevent failure of the fuel injector fuel lines

Manufacturer:  Textron Lycoming Category: Engine
Effective Date:  01/31/2003 Recurring: Yes
Supersedes: 93-02-05, 93-05-22 Superseded By:  N/A

For complete information on this AD, please see:
AD 2002-26-01 (FAA Copy)

AD 2002-26-01 (From CFR)

AD 2002-26-01 Preamble

Model Applicability:
Textron Lycoming Division, AVCO Corporation Fuel Injected Reciprocating Engines.
See Table 1.

Applicable Manufacturers Service Information:

Textron Lycoming MSB No. 342, dated March 24, 1972

Textron Lycoming MSB No. 342A, dated May 26, 1992

Textron Lycoming MSB No. 342B, dated October 22, 1993

Supplement No. 1 to Textron Lycoming MSB No. 342B, dated April 27, 1999
Textron Lycoming MSB No. 342C, dated April 28, 2000

Textron Lycoming MSB No. 342D, dated July 10, 2001

Summary:

This amendment supersedes two existing airworthiness directives (AD’s), that are applicable to
certain Textron Lycoming fuel injected reciprocating engines. These AD’s currently require
inspection, and replacement if necessary, of externally mounted fuel injector fuel lines. These
amendments require adding engine series to the applicability that have been identified with the
potential for the same problem and necessitate being included in the list of Textron Lycoming fuel
injected reciprocating engine series. This amendment is prompted by the need to ensure that the
additional Textron Lycoming fuel injected engine series listed in this final rule receive the same
inspections as series covered by the current AD’s. The actions specified by this AD are intended
to prevent failure of the fuel injector fuel lines allowing fuel to spray into the engine compartment,
resulting in an engine fire.




Service Bulletins

These are usually maintenance items which need to be addresses in which the manufacturer has found need attention.  These are not mandatory, according to the FARs, but may void any warranty or responsibility by the manufacturer.  Although, Piper does consider compliance mandatory.  
Sample Service Bulletin for fuel line:

[image: image4.png]AD 8.003-34-0)

TEXTRON Lycoming ;-».o5 MANDATO RY
652 Oliver Street SERVGE BULLET!N

Williamsport, PA 17701 U.S.A.
570/323-6181

DATE: July 10, 2001 Service Bulletin No. 342D
(Supersedes Service Bulletin No. 342C)
Engineering Aspects are

FAA Approved
SUBJECT: Fuel Line (Stainless Steel Tube Assy.) and Support Clamp Inspection and
Installation
MODELS AFFECTED: All fuel injected Textron Lycoming engines indicated in fuel line and clamping
diagrams.
TIME OF COMPLIANCE: Check every 100 hours, annual inspection, overhéul and any time fuel lines or

clamps are serviced, removed or replaced.

There have been instances of fuel line breakages where support clamps have been omitted during field overhaul or
repair. The support clamps dampen line vibration due to the impact of cooling air and vibration from the engine
and/or aircraft. Also, the fuel supply lines between the fuel injector manifold and the nozzles can become damaged
and leak if they are severely bent or kinked during engine maintenance.

As a means of minimizing the hazards of fuel line damage, the following inspection of fuel lines and clamps is
required.

1. The fuel lines to the nozzles are made from 1/8 inch tubing. A separate line supplies fuel to the intake port of
each cylinder. Check each line visually for any evidence of physical damage and for stains caused by fuel
leakage.

2. Remove any line that appears faulty. Do not attempt to repair any line that leaks. Bent lines may be

straightened; however, any line with an inside radius less than 5/8 inch must be replaced. Do not reuse any line
that is dented; cracks can develop at the site of a dent. Also inspect solder joints at end of lines for cracks.
Replace cracked lines, they cannot be repaired. See the latest edition of Service Instruction No. 1301 for
superseded fuel line identification, bending requirements (see Figure 1) and replacement information.

3. Examine the location of the clamps that secure the lines to the engine and compare them with the diagrams
shown in this bulletin. If clamps are missing, replace fuel line and install clamps as indicated. Also, examine
the lines to ensure the clamps securely support the line and for signs of chafing. Replace fuel lines that show
indications of chafing and/or have loose clamps.

4., Older engines that used metal clamps with no cushion must use the P/N LW-12598 fuel line sleeve at each of

those clamping locations. The fuel line sleeve is not used with the cushioned clamps. Any cushioned clamp,
where the cushion has deteriorated or is missing, must be replaced with a new cushion clamp.

5. Compliance with the bulletin must be noted in the aircraft log book.

NOTE: If difficulty is experienced when installing clips on a cylinder fuel injector line due to aircraft baffling,
the clips may be installed in positions that provide clearance. Do not permit fuel lines to contact engine
or airframe baffle hardware; maintain minimum clearance of 3/16 inch between line and any engine
or airframe surface.

NOTE: Revision “D” changes compliance, adds TIO-540-AK1A and AEIO-540-L1DS5 models, and moves IO-
540-V4AS model. '
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