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Stage Two: Making The Initial Flight Test Today is the day! The aircraft has been thoroughly checked, operated and taxied as described last month, and you know it is, mechanically, as near perfect as it will ever be. So, if all goes as planned, your homebuilt will, at last, fly for the very first time. THE TEST FLIGHT SCENARIO



There are several different scenarios that could categorize a particular initial flight test. The worst possible case scenario would be one featuring A LOW TIME BUILDER-PILOT with little or NO TAILDRAGGER EXPERIENCE who insists on testing his newly completed ORIGINAL DESIGN homebuilt which is fitted with a CONVERTED AUTO ENGINE and A HOMEMADE PROPELLER . . . and trying to do it from a SHORT DIRT STRIP on a WINDY DAY. Here he is confronted with many unknowns - hoping that everything will work right and prove to be airworthy ... all in a single test flight! This could prove to be very dangerous. Obviously, he should minimize the risks by limiting the number of unknowns for the initial flight test. For one thing, at the very least (as explained last month), an experienced pilot should be allowed to perform the initial flight test. How many other risk factors does he have control over? Unfortunately, in the case of a new homebuilt equipped with a newly overhauled engine, or an unproven auto engine conversion, that increased risk factor has to be accepted. At any rate, regardless of the number of unknowns to which any test flight will be subjected, the safest initial flight test will be one that is carefully thought out and planned before hand. The test flight must then be flown according to that plan ... doing no more and no less than called for in the plan. Develop your initial flight test plans along these lines:



time to fly is during the early morning hours or late afternoon. That's when everybody makes their best landings. The wind should be calm or light and down the runway. Although conditions are seldom ideal, don't be so eager to fly that you accept gusty or crosswind conditions for that most important first flight. If the winds are gusty, high or quartering across the runway - postpone the flight until another time. Remind yourself that it took years of patient work to get to this point, so don't get impatient now. EMERGENCY PLANS AND PROCEDURES



On the way to the airport, and after you get there, review your emergency plans, procedures and ground support needs. 1. Know what your ground support will do and can do. Hopefully you did not invite a crowd. An initial flight test needs no such distraction or tension inducing atmosphere. This is not an air show. However, the first flight of a homebuilt, for most



of us, is a once in a lifetime event and should be appropriately recorded on film. Try to get someone with a telephoto lens and/or a camcorder to do the honors. 2. Emergencies do happen when least expected, so know what you are going to do IF: a. ... the engine quits soon after take-off. b. . . . there's a fire on board and the cockpit fills with smoke. c. . . . the airplane is terribly wing heavy, tail heavy or nose heavy, and very hard to control. d. . . . you lose communications with your crew, unicorn, tower or chase plane (if you have one). e. . . . the propeller throws a blade, or the spinner breaks. f. . . . the throttle jams and cannot be moved. g. . . . one of the controls jams, or a cable breaks. h . . . . the engine temperatures rise rapidly and peg past the redline. i. . . . oil splatters your windshield and the oil pressure begins to drop. j. . . . your canopy latch fails and the canopy pops open.



WEATHER



I'm sure you tried to pick an ideal day for the flight. We all know that the best



A crash helmet and parachute should be worn . . . all professional test pilots wear them. Although some amateur test pilots do wear crash helmets, few bother with a parachute for that initial test hop. SPORT AVIATION 27



in your fuel sumps. 4. Clean your windshield, complete the other recommended walk-around preflight inspection items for your particular aircraft, and you will be ready to



go.



m^^



NOTE: A crash helmet and parachute should be worn . . . all professional test pilots wear them. Some amateur test



pilots wear a crash helmet but few



bother with parachutes. Their rationale



for that? The most critical phase of the test flight takes place at low altitude and a chute, they feel, most likely would be



ineffective below a thousand feet of altitude anyway. Besides that, no structural testing is planned for that first flight. Now, the decision is yours to make. Give last minute instructions to



your standby crew. Start the engine.



1. Use your Pre-Start Checklist. 2. Immediately monitor your oil pressure. Check and set the other instruWeather conditions are seldom ideal... don't be so eager to fly that you accept gusty or crosswind conditions for that most important first flight.



k. . . . some part of the aircraft



structure fails. Obviously these are not the only things that can happen without warning on that first flight test, however, they are probably the most life threatening. Prepare yourself mentally, before the



flight, and review the options and logical



corrective action you could take should one or more of the conditions occur. Keep this essential thought in mind. You must, when airborne, regardless of the emergency that arises, CONTINUE TO FLY AND CONTROL THAT AIRPLANE! DON'T LET IT STALL. FLY



IT ALL THE WAY TO THE GROUND IF YOU HAVE TO, BUT DON'T LET IT STALL. Of course, it is unlikely that any of the conditions will befall you, but be prepared, and know what you would do (could do) if something unexpected did



in all cylinders.



b. . . . the clicking noise you hear means that the magneto impulse



coupler is working - and that portends a normal start. c . . . . the inspection of the propeller blades and spinner will not be overlooked. 3. Check your fuel and oil to see:



a. ... that you have plenty of fuel for the flight. Don't rely completely on the fuel gages. Use a dipstick to check



the fuel level visually against the fuel gage reading. Don't fill your tanks completely. About half the normal fuel capacity should suffice. b.... that there is no water present



ments.



3. Switch fuel tanks and run the en-



gine on each tank. Set the fuel selector to the take-off tank. Taxi to the take-off runway and hold position. Complete your pretake-off cockpit check. NOTE: A small 4 cylinder Continental or Lycoming aircraft engine, at full throt-



tle, should yield at least 2,000 rpm, sta-



tic, with a fixed pitch propeller. This minimum rpm requirement will at least assure you of sufficient power for the



take-off . . . even if it doesn't prove to be the ideal cruise or climb propeller for that aircraft engine.



1. Make your engine run-up as re-



commended by the engine manufacturer. Using your checklist:



a . . . . cycle the prop (if a controlla-



happen.



PERFORM A PREFLIGHT CHECK You already know your airplane has



been checked and rechecked (we covered all that last month), and is in perfect condition. But, remember, according to regulations you are still required to perform a preflight check before you fly it today. Make it a good preflight. Use a prepared preflight checklist - at least for this occasion. Here are some important items you should not overlook: 1. The first, of course, is to see that the ignition switch is OFF, that the throttle is retarded and that the wheels are chocked. 2. Pull the prop through five blades. This will assure you that: a. ... the engine has compression 28 FEBRUARY 1989



What the ideal airport would look like to a test pilot... multiple long paved runways, paved taxiways, little or no air traffic and plenty of wide open spaces in all directions.



Don't pull it oft. Guard against an excessive nose high attitude. Some airplanes will get off quickly only to settle back to the ground after climbing out of ground effect. 6. Should you notice a vibration just before and immediately after take-off, apply brake pressure to stop the wheel rotation . . . your tires may be out of balance. 7. Immediately feel out the controls . . . but gently. Do not overcontrol. Most homebuilts are quite sensitive to even small control inputs. NOTE: If excessive pressure is required in any control, or if anything is amiss, abort the take-off immediately. However, if you must do so, don't chop the throttle suddenly. Retard it smoothly, otherwise you may encounter severe controllability problems. Land on the remaining runway, or straight



IMPORTANT POINTS OF YOUR PREFLIGHT. REMOVE CHOCKS . . . ble propeller is installed.) b. . . . make your magneto check. Be sure you return the ignition switch to the BOTH position. If you have been doing a lot of taxiing, or have been idling the engine for quite awhile, the spark plugs may have become a bit oil fouled and, consequently, your magneto drop could be a bit high. Run the engine briefly at a higher rpm and re-check the mags. c. . . . check the carburetor heat and other items on your checklist. d. ... do not attempt a take-off if the cylinder head temperature (CHT) is near or at the limit. The engine could fail. If this occurs return to the ramp and correct the problem. 2. If appropriate, turn on your electric fuel pump and deploy whatever amount of flaps is recommended for take-off.



ahead. This same rule applies to an engine failure immediately after take-off. Land straight ahead. Don't allow the airplane to stall. Maintain flying speed all the way down. 8. A quick glance at the airspeed indicator at lift-off will provide you with the knowledge that the airspeed indicator is working, and this will, also, give you a rough idea of what your landing speed may be later. If you have a retractable



throttle or changing any engine control settings unless the engine redline rpm is being exceeded. Many engine related take-off failures seem to coincide with the initial power reduction. 11. If you used a fuel booster pump for take-off, you can turn it off now. 12. Glance at the oil pressure, oil temperature and cylinder head temperature gage (if installed). If any indications are excessive, discontinue your climb and expedite a landing. Otherwise, continue to 3,000 feet and level off. Continue making gentle turns to stay over the airport. 13. Adjust engine power and trim to cruise flight. Be on the alert for any unusual vibrations, strange noises or binding in any of the controls. Keep monitoring the engine gages. All O. K.? If not, immediately return and land. 14. If everything is O. K., look around and relax . . . great, isn't it? If you have a chase plane, allow the pilot to pull up and look you over. You could also use the opportunity to compare indicated airspeeds. PRE-LANDING AIRWOPK



If everything is quite manageable, clear your area and make a few poweron and power-off approaches to stalls. Complete (deep) stalls are not necessary. Merely slow the airplane to the point where the controls get mushy and a slight tail buffet becomes apparent. Careful. Some airplanes can stall/spin without much warning. Note your approach-to-stall airspeed indications and make a mental comparison of these with your take-off speed . . . assuming you remembered to look at it. Everything may be going so good that you are tempted to try something else. DON'T! You'll have plenty of time for all that in follow-on flights. Stick to your original flight test plan. Keep your flight short . . . say, 30 to 45 minutes.



THE TAKE-OFF LANDING



1. Without further delay, clear the area (don't forget to look down the runway, too). 2. Announce your intentions to the local traffic, or if appropriate, call the tower for clearance. Align the airplane with the runway centerline and start your take-off roll. 3. Advance the throttle smoothly to FULL throttle. Glance at the tachometer to see that you are getting take-off rpm. If yours is a taildragger, keep the tailwheel firmly on the ground (with stick back pressure) until the rudder becomes effective (about 30 mph). 4. If you are not airborne by mid-field, abort the flight. 5. Allow the airplane to fly itself off.



1. Run through your Pre-Landing



PULL THE PROP THROUGH FIVE BLADES . . . gear, leave it down and locked for the first flight. A retracted gear would only add to your problems should an emergency develop. 9. Climb out in a shallow climb angle at full throttle. If you used flaps for takeoff, you can milk them up now. Start a gentle turn after passing through 500 feet AGL so you won't get too far from the airport. Continue climbing as you turn downwind. 10. Do not even think of retarding the



Checklist, or at the very least go through that ol' reliable GUMP check: G = Gas U = Undercarriage M = Mixture P = Prop 2. Announce your intentions to land, and enter traffic. You may want to make a practice approach to landing. If so, use a power approach and don't get too low and too slow. 3. If you have flaps, use them but SPORT AVIATION 29



bit, but you can, later, as you become more proficient in the airplane, reduce your approach speeds to suit. 4. Be prepared to make a go-around if you are not satisfied with the approach, or are too "hot", and find you are overcontrolling and leveling off too high. 5. Homebuilts with their smaller wing areas characteristically have steeper descent angles than do commercially produced aircraft. It is, therefore, wise to use some power all the way to touch down. 6. On touch down, concentrate on



the flight line and to the congratulations that you have earned and deserve. It's O. K. to grin and wave at your friends now. Next month, Stage Three: Expanding the Flight Envelope.



BE CERTAIN YOUR WINDSHIELD IS CLEAN. watch that airspeed. Make your final approach at a speed at least 1.5 times higher than your earlier noted approach to stall speed. This is probably a bit high and may cause the airplane to float a



keeping the airplane straight and let it roll out. Stay off the brakes if you can. Be gentle with them if you do have to use them. 7. Clear the runway and taxi back to



BOOK REVIEWS THE AIRCRAFT MUSEUMS AND COLLECTIONS OF NORTH AMERICA



THE AIRCRAFT COLLECTIONS



MUSEUMS AND OF NORTH



AMERICA by Robert Ogden. The Aviation Hobby Shop; 1988. 223 pgs. Over 100 black and white photographs, bound with color covers. Bob Ogden, author of several museum guide books (including European Aviation Museums, Fly Past, 1985; British Aviation Museums and Collections, Fly Past, 1986; Great Aircraft Collections of the World, Gallery Books, 1986), again has a new publication. This new volume covers the aviation museums, public and private collections of aircraft in the U. S. and Canada. In all, some 435 museums are included along with listings of their holdings which amount to a coverage of over 5,700 aircraft. Each museum is listed by its State or Province. Each entry provides the address, admission hours, location and telephone number for the museum. Also provided is a narrative history for each of the collections. 30 FEBRUARY 1989



If you wish to contact the author of this column, Sportplane Builder, for additional information, please write to Tony Bingelis, 8509 Greenflint Lane, Austin, TX 78759.



by Dennis Parks, Library/Archives Director



Of special interest is the detailed listing of aircraft in each museum. The aircraft entries include: make, model, serial/registration numbers, construction number, previous identities and an indication of viewing status. There is also a 16 page index of the aircraft by make and model which lists the collections having copies. The index itself makes for interesting reading, from the Abernathy Streaker to the Zephyer ZAL. The volume represents a lot of research and is a valuable reference work. Bob Ogden is to be commended on his continuing efforts of keeping track of aviation museums and their collections - no easy task. The volume sells for 6.95 pounds in England and can be ordered from the



rent volume appeared in the earlier one. Although the organization of the book is the same, the text is newly written for the young reader. Walter J. Boyne, former Director of the National Air and Space Museum, has worked with the NASM and other photo collections and has produced, Aviation Hobby Shop, Dept. FS88, 4 written and illustrated a sweeping Horton Parade, Horton Road, West chronicle of the evolution of flight from Drayton Middx, UB7 SEA, England, the Montgolfier balloons to the roundtelephone West Drayton (0895) the-world success of the Voyager crew. 442123. As the author of over 300 articles and several books on aviation history, THE SMITHSONIAN BOOK OF Boyne is able in a very easy style to FLIGHT FOR YOUNG PEOPLE by bring the grand sweep of aviation hisWalter J. Boyne. Aladdin Books, Macmillan Publishing Co.; 1988. 127 pgs. tory into a clear and concise text. Despite the broad scope in a short book, Softbound, illustrated with hundreds of he is able to present many interesting black and white and color photographs. details both personal and technical. (Available from EAA for $9.95. Order Though written for an audience of No. 21-37888) This volume, a pictorial and text history of aviation, is a condensation of the earlier SMITHSONIAN BOOK OF FLIGHT published in 1987. All of the photographs and illustrations in the cur-



younger readers, junior high and up, the text is interesting and detailed enough for a quick read by an adult audience. The large number of interesting photographs and illustrations alone justify the price of admission.
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