Suggested Maintenance / Inspection Procedure

Taylorcraft Model A, B, F Aircraft

Lower Strut/Fuselage Attach Fitting

William M. Berle 01-15-08
Note: Certain steps of this procedure must always be performed or directly supervised by an appropriately rated aircraft mechanic.

1. Level the aircraft so that the lower surface of the wings is as close to level with the ground as possible. Ideally, support the rear fuselage on a well padded sawhorse or secure stand under the rear fuselage hand-hold rings (not under the tailwheel). Support and restrain the aircraft from movement using wheel chocks, tiedowns, etc. so that the aircraft is secure in both fore-aft rolling and tail-swing directions. It is recommended that the tail be staked in four positions if the aircraft is not inside a hangar. Failure to properly accomplish this can lead to damage in later steps.

2. Using secure supports (A-frame ladders, large sturdy crates, parked vehicles, etc. with blankets or pillows used as padding), support the weight of the outer wings so they will not drop when the strut bolts are removed. Using masking tape and a marker pen, mark the four struts with their correct position on the aircraft. If the inspection is being done outside, tie the wings down to the airport tiedown or the vehicle, so that there is enough slack for the wing to be raised six inches, but securely enough so that a wind gust cannot lift the wing more than six inches. Use nylon straps passed over the top of the wing because the normal aircraft tiedown ring will be removed with the upper struts.
3. Always remove the lower strut attach hardware and the lower strut first. Be sure to remove the lower portion of the struts from the fuselage carefully. Never apply any fore-aft movement to either end of the strut when the other end of the strut is attached to either attach fitting. It is necessary to have a helper, both for holding the weight of the strut and preventing this fore-aft movement so you can pull the strut carefully out in a straight movement. 

Carefully remove the lower strut attach nut, and remove the bolt. Put the hardware into a tray or plastic bag for later inspection. Verify that the outer wing supports are holding the wings securely and preventing any fore-aft or rotational movement. Have a helper raise the outer wings off of the support (vehicle, ladder, etc.) approximately three or four inches at most, while you remove and support the lower struts as they slide out of the fitting. The wings cannot be allowed to move upward more than a few inches, in order to prevent stresses or damage to the aileron control circuit, which is still under flight tension. (If it is otherwise necessary or advisable to remove the wings entirely, do not forget to disassemble the aileron control circuit turnbuckles, remove the cables from the fuselage, coil the cable ends and secure them to the wing roots to prevent kinks or damage to the cables) Secure the lower strut ends from moving fore or aft immediately upon removing the bolt, because even a small fore-aft movement of the strut can easily apply enough leverage to damage the upper attach fittings. It is recommended to use string, safety wire, or plastic wire ties to “hang” the strut an inch under the fuselage attach fitting. Never apply any fore-aft movement to the strut when the other end of the strut is attached to either attach fitting. Immediately after removing and securing the lower strut ends, have the helper lower the wing to it’s normal position (on the support) and take out the slack in the straps holding the wings to the tiedown (so that a gust of wind cannot raise or lower the wing).
4. When the wings are verified to be secure, remove the upper strut attach nuts and bolts, and store the hardware in a bag or tray for later inspection. Carefully remove the upper struts, making sure not to apply any fore-aft movement. When the upper strut attach bolts are removed, untie the lower strut ends from the fitting and move the struts to a safe location.
5. Perform a thorough visual inspection of the lower struts for corrosion, cracks, damage, pitting, etc. If there is any significant amount of paint or protective coating that is chipped, oxidized, damaged or missing in the lower strut area, it is suggested that the paint on the lower 12 inches of the strut be removed, the strut further inspected for pitting or corrosion damage after sandblasting, and the area re-coated with a high quality protective coating. Perform any required or recommended NDT inspection such as X-ray, Eddy Current, Ultrasound, etc. on the lower struts at this time. Inspect the cabin entry steps while they are off the aircraft for corrosion, pitting, or wear.
6. Inspect the lower fuselage strut attach fittings by performing at least ONE of the following inspection methods: 
A: Remove any aircraft fabric that is attached to the actual lower strut attach fitting on the fuselage that could prevent the entire fitting from being inspected. Remove the fabric from the lower fuselage longerons within ½” of the strut attach fitting by carefully cutting the fabric away with a razor blade, being careful not to scratch the protective coatings or primer. Using a mechanic’s creeper or padding on the ground for comfort (this is important to insure you can concentrate on the inspection in enough detail), make a thorough visual inspection of the underside of the attach fitting, using a very strong light source and a small inspection mirror. Remove all dirt, mud, debris, fabric scraps, fabric glue residue, and any other foreign objects from the fittings. Particular attention is to be paid to the inside crevices and hollows visible through the fore and aft ends of the fittings. If any corrosion is found, the corrosion must be completely removed by the use of wire brush tools, sandpaper, emery boards, spot sandblasting, etc. until clean bare metal is exposed. When the clean bare metal has been exposed, make a further visual inspection to determine the severity of any pitting, loss of material, or other defects. If any significant amount of material has been lost in the fitting, the fitting must be repaired or replaced by an approved welder or repair shop in accordance with AC 43.13-1B. 
After the inspection and/or repairs, solvent clean the bare metal and re-coat with a  protective paint coating such as Zinc Chromate, 2 part epoxy primer, etc. This coating shall be applied in liquid form using small brushes, swabs, and syringes to mechanically force the liquid coating into all of the crevices and passages. Only after the liquid protective coating has been forced mechanically into the fitting’s “nooks and crannies” can an additional optional cosmetic spray coating of primer or paint be applied if desired. Repair the area around the fitting with an aircraft fabric patch, using aircraft fabric, coatings, and chemicals approved for the fabric system used on the aircraft. This repair shall not extend over, cover, or restrict visual access to the fitting. No ends or clippings of the new fabric repair are to be “tucked” in to this fitting.
OR;
B. Remove all dirt, mud, debris, fabric scraps, fabric glue residue, and any other foreign objects from the fittings. Particular attention is to be paid to the inside crevices and hollows visible through the fore and aft ends of the fittings. An X-ray inspection of both lower strut attach fittings shall be performed by an FAA certified X-ray technician using the following procedure: (insert proper X-ray procedure details). After the X-ray procedure, a visual inspection shall be performed to determine whether the metal surface on and inside the fittings are properly coated with a protective paint. If any of the metal is not properly protected, the affected area shall be cleaned with solvent and prepared for painting, and apply a protective paint coating such as Zinc Chromate, 2 part epoxy primer, etc. This coating shall be applied in liquid form using small brushes, swabs, and syringes to mechanically force the liquid coating into all of the crevices and passages. Only after the liquid protective coating has been forced mechanically into the fitting’s “nooks and crannies” can an additional optional cosmetic spray coating of primer or paint be applied if desired. 
OR;

C. Remove all dirt, mud, debris, fabric scraps, fabric glue residue, and any other foreign objects from the fittings. Particular attention is to be paid to the inside crevices and hollows visible through the fore and aft ends of the fittings. An Eddy Current inspection of both lower strut attach fittings shall be performed by an FAA certified Eddy Current technician using the following procedure: (insert proper Eddy Current procedure details) . After the inspection procedure, a visual inspection shall be performed to determine whether the metal surface on and inside the fittings are properly coated with a protective paint. If any of the metal is not properly protected, the affected area shall be cleaned with solvent and prepared for painting, and apply a protective paint coating such as Zinc Chromate, 2 part epoxy primer, etc. This coating shall be applied in liquid form using small brushes, swabs, and syringes to mechanically force the liquid coating into all of the crevices and passages. Only after the liquid protective coating has been forced mechanically into the fitting’s “nooks and crannies” can an additional optional cosmetic spray coating of primer or paint be applied if desired.
7. Remove the cabin entry “kick plates” at the bottom of the door opening. Remove or displace the cabin seat sling and baggage compartment fabric as needed to allow full access to inspect the inside fuselage steel tube structure in the area of the lower strut attach fitting. Using a strong light source and an inspection mirror, make a thorough visual inspection of the lower cabin longerons, cross members and cluster joints to include the portion of the longerons at the fitting itself and the longerons at least 6 inches forward and aft of the fitting. Particular attention is to be paid to the crevices where the fabric covering wraps around the longeron, to detect trapped water, moisture, mud, dirt, debris, and any discoloration that could be caused by corrosion. 
If there is any evidence of corrosion, discoloration, flaking, or pitting, the fabric in the affected area must be removed to expose the suspect area plus six inches beyond the suspect area in each direction. Any corrosion found after fabric removal must be removed to bare metal, and an inspection must be made using either inspection method 6B or 6C above to determine the extent of material loss. If any significant amount of material has been lost, the section of tubing must be repaired or replaced by an approved welder or repair shop in accordance with AC 43.13-1B.
8. Remove the inspection covers on the underside of the wing near the upper strut attachment fittings. Using a strong light source and an inspection mirror, perform a visual inspection of the wing spars, internal structure, the spar/strut attach fittings and their associated hardware for corrosion, wood rot, cracks in the spars or fittings, etc.. Particular attention is to be paid to the strut attach lugs and bolt holes for cracks, corrosion and deformities. Any significantly damaged or worn structure, any cracked or rotted wing spars or cracked attach fittings shall be replaced or repaired before the next flight using the appropriate methods and practices in AC 43.13-1B
9. Inspect and clean the upper and lower strut attach bolts, nuts and washers for excessive wear, corrosion, or damaged threads. Unless these fasteners are in excellent condition, it is strongly advised to take this opportunity to replace them with new certified AN hardware. Any flight-critical fasteners such as wing or strut attach bolts that are significantly worn or damaged shall be replaced before the next flight.
10. Apply anti-seize compound (preferably) or grease to the inside of the holes in the fuselage attach fitting and the lower wing strut lug bolt holes. Partially re-assemble the struts and cabin entry step to the lower fuselage fittings first, using a helper to support the weight of the wing struts and prevent any fore-aft movement of the struts from causing damage to the lower strut lugs. It is strongly suggested that ¼” diameter temporary assembly “pins” be used to locate the struts in the fittings first, then install the actual strut attach hardware. (These pins should be smooth steel pins of a smaller diameter than the attach bolts themselves) Once the pins are temporarily holding the struts in proper alignment in the fittings, the lower attach bolts are slid into place (or very lightly tapped into place with a rubber or wooden mallet) first. Then the forward (main lift strut) upper attach bolt is slid into place. Then the rear strut upper attach bolt is slid into place, with a helper holding the “twist” of the wing in alignment to allow the bolt to be inserted. Once all bolts are temporarily in place, install the washers, nuts and Cotter Pins (if used). If the bolts are not drilled for Cotter Pins, clean the nuts and exposed bolt threads and apply a stripe of “inspector’s lacquer” or “tell-tale” paint from the nut onto the threads so any rotation or loosening of the nut will become evident. Cotter pins and drilled shank bolts are preferable. 

Repeat these steps for the other side struts, cabin entry step, and hardware.
Note: If the lower fuselage fitting was repaired or replaced in Step 6, it may be necessary to re-rig the wing twist per standard Taylorcraft Maintenance Procedures.

11. For purposes of continued airworthiness, amend the annual inspection checklist and maintenance instructions to add the following text: “Thoroughly inspect the lower fuselage strut attach fittings and the lower 12 inches of the wing struts and mounting lugs for any evidence of corrosion, damage, or missing protective paint coatings. Inspect the lower strut fitting thoroughly from outside and inside the cabin using a strong light source and inspection mirror. If there is any evidence of corrosion, cracking, material loss or damage to the fittings, a further inspection must be performed as set forth in Suggested Maintenance / Inspection Procedure, Taylorcraft Model B Aircraft, Lower Strut/Fueslage Attach Fitting Steps 1 through 7.” (citing this document) For purposes of continued airworthiness, amend the pre-flight inspection checklist to add the following text: “Inspect the lower wing strut – fuselage attach point fitting and surrounding area for any evidence of corrosion, bubbled or flaked paint, cracking or discoloration that could be caused by corrosion.”
