I had previously sent out the experiences of Don Ostergard from Alberta and the technique they used to inspect the stabilator horn of his 1958 Comanche 250.  I would now like to share a different technique of how my 1962 Comanche 250 was inspected.  

I would like to start out by stating that the tail feathers of my aircraft are removed every annual and the torque tube has been inspected for corrosion as per SB 1160(epoxy primer has been applied inside the torque tube).  

The removal of the tail feathers and stinger occurs quite quickly.
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The goal is to remove the entire torque tube assembly including the balance weight tube complete with the bearing blocks.

[image: image7.jpg]


  [image: image8.jpg]



[image: image9.jpg]



Remove the trim push rod from the trim bell crank and remove the bolt from the trim screw to the trim bell crank.

Remove the four nuts that hold the bearing blocks to the aft bulkhead, then remove the two brackets that hold the trim drum assembly.  Allow the trim drum to hang freely making sure the trim cables are locked securely with a C clamp and some bar stock.

Now remove the trim bell crank from the bearing blocks by removing the two small 3/16” bolts, the bell crank can be left hanging by the trim indicator wire.  At this point the trim system should be out of the way and the torque tube, stabilator horn and the bearing blocks should all be ready for removal.

Using an aluminum or brass punch carefully drive the four bearing block bolts out of the bearing blocks.  You will need to have someone reach into the tail cone to catch the bolts.  As you are driving the last ones out you will need to support the complete assembly so it doesn’t damage the rear bulkhead. Carefully guide the entire assembly out of the tail cone.
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Now you can take the assembly to the bench.  At this point you can remove the bearing blocks from the torque tube.  If the torque tube is painted, you will need to chemically strip the paint (DO NOT SCRATCH THE TORQUE TUBE).

Since most of the bearing blocks may never have been removed from the torque tube, you may need to use penetrating oil in order to remove the bearing blocks from the torque tube.  Note position of shim washers under the bearing blocks before removing them,  there may be none or several. 
You now need to remove the two clevis bolts from the control stop collar in order to remove the stop collar from the torque tube (again penetrating oil may be required).  

You now need to remove the bolt which secures the balance weight tube to the stabilator  horn, this allows removal of the two bolts that secure the horn to the torque tube.
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It is imperative to note the position of all parts before disassembly, index them in some fashion.  They were drilled and reamed during assembly at the factory and can only go back together one way.
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The paint on the torque tube between the stabilator halves and the bearing block as well as the stop collar and the horn is stripped chemically.  Do not scratch the tube! 

At this point we heated the stabilator horn and torque tube in a sink of hot water.  This allowed the torque tube to be slid from the stabilator horn quite easily. (do not twist the torque tube in the stabilator horn, you do not want to scratch the inner surface)  The torque tube should now be removed from the horn. THERE IS NO NEED TO SEPARATE THE BALANCE TUBE FROM THE HORN (it is an interference fit and would prove extremely difficult to re-install)

All paint was removed from the parts, you only need to remove the paint from the stabilator horn for NDT(non destructive testing).  My NDT was done at a Transport Canada approved shop that provided paper certification of the test carried out and the results.  The test was carried out at an approved shop because when this becomes an AD, I do not want to have to repeat the test (I wanted the paper trail of a TC approved shop).
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While everything was apart I chose to service the bearings.  This is quite easy, carefully remove the snap ring and grease seal from one side of the bearing, wash all the old grease out with Varsol, dry and re-pack the bearing and re install grease seal and snap ring.

I painted the bearing blocks, stop collar and the horn and balance tube before re-assembly. Warming the bearing blocks allows for easier installation of the bearings.  Clean and inspected all of the bolts, replace as necessary. 
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Once NDT was completed and passed, the assembly was re-heated in warm water, the  torque tube re-installed in stabilator horn, noting proper orientation from the disassembly.  Re-install the lubricated bolts through horn and torque tube, then install the bolt through the horn and balance tube.  Torque them to the limits in the Maintenance Manual. 

Lift the assembly back into the aircraft, lubricate and install the four bearing block bolts. .  Attach trim bell crank to bearing blocks, mount trim drum support brackets onto the four bearing block bolts, install washers and nuts removed during dis-assembly, torque nuts per the Maintenance Manual.  Connect the trim bell crank and the trim screw. Re-install the trim push rod.  Support the front of the balance weight tube while installing the stabilator halves and then install the counter weight. At this point we thought it was good idea to check stabilator balance as per the service manual. The control cables were then connected to the balance weight. We also checked the stabilator and trim travel according to the manual.  The stabilator halves come back off, the tail stinger goes on, the stabilator  halves go back on, the trim tabs are re-connected to the trim push rod and the bolts are installed and torqued per the Maintenance Manual.
At this point a second AME is needed to carry out an independent check of the entire system.

This entire procedure took about 8 hours.  It should be noted that this was more than just the stabilator horn inspection.  We chose to carry out other maintenance items while the entire tail was removed (painting everything, servicing bearings, checking stabilator balance etc…)

Fortunately the shop I deal with is now 4/4 with no cracks found.

If you have any questions or are looking for a referral to a shop that has carried out this procedure, feel free to contact me sgcampbell@primus.ca
I would like to thank the staff at Tri City Aero in Kitchener for allowing me to document the entire procedure and for their help in putting this article together.
Stewart Campbell

EC Tribe Chief

