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This book is dedicated to all the men and women involved in the successful STS-3 recovery operations of the Columbia spacecraft at White Sands, New Mexico. I believe all involved played a more important role than I did in the successful recovery of Columbia, and I can only present the recovery operations from my perspective. I’m sure others experienced many interesting things unknown to me and could write their own stories. 

I have changed the names of people involved in the recovery to protect their anonymity. All involved can be proud of the exceptional tasks they performed under extremely harsh conditions.

I feel honored to have played a small part in the most difficult and challenging successful recovery of an orbiter during the space shuttle program.
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Special Assignment

I squinted in the bright sun before putting on my sunglasses as I got into my truck that Friday morning, starting for Hanger F to pick up the paychecks for the instructors housed in the trailer complex behind the Orbiter Processing Facility (OPF). It is not my job to get the checks. Mel Hays, our personnel manager, would normally deliver them himself, but for some unknown reason, he couldn’t, I’m happy to say. With no classes scheduled for me to teach on Friday, I jumped at the chance to get out of the office, at least for a little while. I love my job, but would rather be teaching than revising the class schedule, gathering materials for classes, and all the other mundane things that must be done before teaching a class. Even though necessary, they lack the exhilarating effects of a trailer full of people eager to sharpen their skills, skills required to ensure the successful launch and recovery of the Orbiter, the part of the Space Shuttle system that looks like an airplane.

The successful launch and recovery of the Space Shuttle Orbiter is not only intricate, challenging, and dangerous but also exciting. Nineteen eighty-two was an exciting time to be working at (KSC) Kennedy Space Center on the Space Shuttle program, still in its infancy. We were preparing for the third launch of an orbiter, the Columbia, and everyone involved felt proud to be a part of the history-making events taking place at the Cape.

I accepted a position as an instructor early in the Shuttle program, but sometimes felt remote from the tasks required to launch and recover the Orbiter. The assembly, processing, and testing required to launch and recover the Orbiter required a highly skilled workforce. To be actively engaged in those functions seemed to me the most exciting part of the program. Having cut my teeth, so to speak, on the Apollo Program as a technician, at times I wanted to be back in the middle of processing a spacecraft.

I worked as a Spacecraft Operator (SCO) for most of the Apollo Program. Spacecraft Operators worked inside the command module, where the crew worked and lived during flight. We performed all the procedures the Astronauts would have to perform during flight. We also replaced faulty components and ran revised operating procedures to ensure they would perform as required for a successful mission, safely returning the crew. However, not like the Apollo, the Orbiter landed on a runway like a conventional airplane. There is a difference, however, during reentry, the Orbiter has no power, like an airplane, to make another approach to the runway.  The Orbiter must leave space at the correct time to make a successful dead stick landing.

We also had the honor of working side-by-side with astronauts when they came to Kennedy Space Center during ground testing. That is why, at times, I missed no longer being in the hands-on operations and rubbing elbows with the men and women who would fly the most sophisticated spacecraft ever designed and flown.

Even so, as I said before, I loved my job. I find teaching those preparing the Orbiter for flight rewarding. It gives me a feeling of contributing to the safety and success of the program. However, I sometimes longed to be more actively involved. I am not saying that everyone working on the program is not essential; they are. It’s that my active involvement in the Apollo program made me feel a little out of the limelight as an instructor. A little jealous, perhaps, of those engaged in the day-to-day, hands-on activities.

As I drove down Kennedy Parkway and onto the NASA Causeway, my mind drifted back to the past.

My mind drifted back to when Columbia, the first orbiter, arrived at KSC without all the (TPS) Thermal Protection System installed, and we were hiring people at a fast pace to install the various components of the Thermal Protection System on the orbiter.  The job of the thermal protection system is to protect the orbiter from the 3000-degree Fahrenheit temperature of reentering the Earth’s atmosphere. The Thermal Protection System consisted of three basic types of insulating materials. The RCC is a Reinforced Carbon-Carbon material used on areas such as the nose cone and leading edge of the wings. (FRSI) Felt Reusable Surface Insulation, which is Nomex felt blankets used on the upper surfaces of the orbiter that experience lower temperatures. Nomex is a fire-resistant material developed in the 1960s by DuPont. The third component, Silica Tile, is the bulk of the system used on the lower surfaces that experience the maximum temperatures. The tile consists of Silica fibers derived from high-quality sand, with air making up 90% of the tile. The air makes the tile as light as Styrofoam, but much stronger and heat-resistant. The tiles have a thin glazed coating of borosilicate, which is much harder than the silica tile. Borosilicate glass is made from silica and boron, which has a low thermal expansion characteristics, making it more thermal shock resistant than standard glass. The bottom line is the tiles are glass, but not like anything we are familiar with.

Of course, there were other components to install and test on the orbiter, but the tile installation was a huge undertaking. One, I was heavily involved in since I trained many of the new technicians how to install the tile.

We referred to the processing of the orbiter as a ‘flow,’ with this being the first flow since Columba was the first orbiter coming to the Cape. Rockwell’s engineering staff in California did a thorough job in testing the integrity of the tile and bonding them to the orbiter’s aluminum skin. Even so, there was a huge concern for what we were about to do: launch a vehicle into space with pieces of glass glued to its aluminum skin using bathtub caulk. Okay, I know the adhesive was much more sophisticated than bathtub caulk, but basically the same, silicon rubber. The glass tiles were designed for this purpose and bonded to the orbiter using a Strain Isolator Pad (SIP) made from Nomex fibers compressed together, forming a material resembling felt. Of course, the adhesive used to bond the tile was a far superior silicon rubber adhesive than bathtub caulk, called (RTV), short for Room Temperature Vulcanization. The silicon rubber is cured at room temperature, giving it similar properties to natural or synthetic rubber cured at high temperatures. Hence, the term, Room Temperature Vulcanization.

Although the engineers were confident of the integrity of the bonding system, there was still a concern for the integrity of the bond of each tile to the orbiter, so a Downey engineer came up with a test he called the white noise test. White noise is the sound of water cascading over a waterfall, where many frequencies of sound blend together, creating that beautiful roar we all enjoy. He designed a device, the shape of the outer surface of the tile, referred to as a chuck, with sound sensors, small microphones on each corner. The chuck was attached to the tile using vacuum pressure, and then pressure was applied to the tile, pulling it away from the orbiter’s skin. The pressure was strong enough to verify the strength of the bond but not sufficient to remove the tile or damage the bond. If the bond started to fail, noise would be generated and detected by the sensors. More pressure would be applied to the tile, removing it from the orbiter. The tile was then reinstalled, and the white noise test was performed again.

With hundreds of tiles on the orbiter, you can imagine the enormity of completing this test. Even so, with the lives of the flight crew at stake, we did whatever was necessary to ensure their safety, which included another evaluation of the system that didn’t come off as planned.

We were hiring people at a fast pace and training them to install the TPS, and there wasn’t time to schedule classes as usual. So, as soon as the new people arrived at their workstation, their supervisors would send them to a tile bonding class. The first twelve people to arrive would be enrolled, and all others would be sent back to their supervisor and attend the next class. Classes were taught on both first and second shifts.
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