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Craft & Technique: Troubleshooting Injectors

The mechanics there said it was working normally. ... To prevent surprises, first understand how the system ... cylinder, and what it doesn't use will go to the other ... 
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nuts & bolts



craft & technique Troubleshooting Injectors To prevent surprises, first understand how the system interacts with everything else Dick Koehler



I



had an interesting call from a fellow Chapter member concerning a mag drop problem he was having. To preclude any embarrassment he will remain nameless, but I am going to discuss the troubleshooting process we went through to isolate the problem. The problem was a drop of 225 to 250 rpm on both magnetos during the run-up check at 2000 rpm. The normal upper limit for this engine is a 175 drop. The engine also showed signs of having a rich fuel/air mixture, and the EGT probes on each cylinder had burned off. This problem showed up after about 100 successful hours on the Lycoming IO-320 engine on a Lancair. If the owner tried to fly the plane, on the takeoff roll the engine would sputter and run rough until about 50 to 60 knots, at which point it would smooth out and perform normally. A respected mechanic said the engine was “normal” and safe to fly, but an expert Lancair pilot refused to fly the plane, claiming it was unsafe.



100



FEBRUARY 2006



Thinking the apparent rich fuel/ air mixture was pointing to a misadjusted fuel injection unit, the owner had removed the metering unit, and sent it to a repair facility for a complete check. The mechanics there said it was working normally.



A respected mechanic said the engine was “normal” and safe to fly, but an expert Lancair pilot refused to fly the plane, claiming it was unsafe. The owner had an airframe and powerplant mechanic check the timing of the magnetos. They were found to be firing about 3 degrees early, but a shift of 3 degrees during the first



hundred hours on a magneto is fairly common. The excessive mag drop did not go away when the timing was set correctly. Going back to the fuel/air/spark relationship, the owner then considered whether the problem could be not enough air instead of too much fuel. He first cleaned the air filter and then removed it completely, but there was no change in the mag drop.



Coke Bottle Test At this point the owner called me, and I suggested a Coke bottle test on the injectors, named because the test used to be run using the old 6-ounce Coke bottles. It works like this. The fuel injection system on a Lycoming is the Bendix RSA unit. The fuel-metering unit measures the incoming static and dynamic air pressure and uses this to determine the amount of fuel needed. It then adjusts the fuel pressure output accordingly. The pressurized fuel is sent to a flow-divider on the top of the engine, where it is sent in small diam-



eter tubes to each fuel injector body at each cylinder. The fuel injectors have a ﬁxed oriﬁce size that does not change, so more pressure produces more fuel ﬂow, and less pressure results in less fuel ﬂow. The fuel-control unit varies the pressure into the ﬁxed oriﬁce size of, in this case, the four injectors. This is why a fuel-injected Lycoming can have a cockpit gauge that reads in fuel ﬂow, but is really a pressure gauge. The fuel-control unit sends the required amount of fuel for the four cylinders, but it has no way of telling if one or more of the injectors are clogged. Speciﬁcally, if one of the injectors is partially clogged, then that injector will deliver less fuel to the cylinder, and what it doesn’t use will go to the other three cylinders. The result is three rich cylinders and one lean, but because the fuel control unit is set to be somewhat rich at takeoff power already, the three rich cylinders end up being very rich, and the lean cylinder may not be too bad, depending on how restricted the injector is. An overly rich cylinder will tend to show high exhaust gas temperature because the mixture is still burning when it comes out the exhaust valve and down the exhaust pipe. Also, the excessive richness can cause a high mag drop. The easiest way to troubleshoot for this problem is to measure the ﬂow of all the injectors at once. We do this by removing the injectors from the cylinders and reattaching them to the fuel lines. Find four equal sized bottles and put them under the injectors. Set the mixture at full rich and the throttle about where it is for a run-up. Turn the boost pump on and let the fuel ﬂow until the bottles are about half full. After shutting everything down, place the bottles in line on a level spot and compare the level of the fuel in each. A partially blocked injector will be obvious. On our problem engine, however, the injectors
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were all putting out equal amounts.



The Next Step At this point the owner was extremely frustrated, and I agreed to come over and check the plane on a weekend. I carefully went over the engine and discussed its operating characteristics with the owner. I then performed all the operations normal to an annual inspection, including compression check, timing, and runup. We did another Coke bottle test. Nothing ﬁxed the problem or gave any kind of clue as to where the problem might lie. I was beginning to get a bit frustrated also, so I just sat down and relaxed



If one of the injectors is partially clogged, then that injector will deliver less fuel to the cylinder, and what it doesn’t use will go to the other three cylinders.



for a few moments. As I gazed absentmindedly at the engine I began to admire the beautiful three-blade MT propeller. I commented to the owner about the little bit of grease it was throwing from the blade shanks, and he stated that he had had it resealed at Sensenich last fall, but it was still leaking a little bit. He then idly commented that he had not been able to ﬂy much since the resealing because that was when the mag drop problem began. All of a sudden the light bulb came on. I asked more about the prop. The owner then commented that since he got it back the plane taxied faster. He thought this meant he was getting
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The Coke bottle test doesn’t have to use bottles; any containers will do as long as they hold enough fuel for differences between the cylinders to become obvious.
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more power, and it was good. I began to suspect that when the propeller was resealed, they reset the low-angle pitch stops on the variable-pitch blades to a higher angle than before, and at this high blade angle the propeller was providing so much drag that it was lugging the engine down and causing it to appear to be rich. The effect is somewhat like trying to go up hill from a slow start in third gear in the family car. The next day, the owner called Lycoming and Sensenich. Lycoming agreed it could deﬁnitely be the problem, using the car analogy. Sensenich found its records of the reseal, which showed they had worked on a 170 propel-



ler—but the propeller in question was a 165! The prop went off to Sensenich, and they found a bad internal spring that was not allowing the prop to go to low pitch. The prop work was done gratis, and upon reinstallation the run-up and mag drop was ﬁne. The mystery was solved, and this time the prop, not the butler, done it.



For these illustrations, the fuel line was simply disconnected from the injector. The full test involves removing the injector to test for blockage as well.
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Craft & Technique: Bleedin' Easy 

Get air out of the brake lines the easy way, which is also the right way. KEN SCOTT. The seals in aircraft systems are not compatible with silicone auto fluids and.










 








Craft & Technique: Magnetic Spark 

electricity, and you can deter- mine the direction ... the rotating magnet so it sends the power to the right spark plug at the ... with 40' electric bi-fold door with 54' ...










 








Craft & Technique: Annealing Aluminum 

metals into new shapes increases their strength, hardness ... heavy work, and with all the changes in their shape ... a source of stress-corrosion cracking later, so ...










 








Craft & technique: Practical Plumbing 

Jun 1, 2004 - money and create exactly what you need by ... off saw or fine-tooth hacksaw. To compensate for .... Welding book and video combo. F36688. Member ... How To Get Started Video/EAA Aircraft Welding Manual Combo. F30539 ...










 








Craft & Technique: Hammerform Variations 

SHAPING METAL WITH A FORM block, or hammerform ... because you shape the metal over the outside .... bonding permanently to our master. We used two ...










 








Craft & technique: Power brokers 

First it energizes the electric starter to fire up the engine, and ... While production-aircraft own- ... the acid and builds up excess elec- trons on the ... trical systems, use motorcycle or wheelchair .... little kick-start, your owner's manual wi










 








Craft & technique: Periodic Inspections 

Inspection for the checklist EAA. Aviation Information ... treatment. A solvent sprayer using compressed air and mineral spirits or Varsol works ... buying the better unit with the metal regulator. .... maintenance and reasonable operating costs .










 








Craft & Technique: Annealing Aluminum 

to cool it quickly because aluminum doesn't show its heat by changing color. Years ago, I'd heat a large panel in a busy open shop and leave it to cool slowly in ...
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to Aircraft Building â€¢ Sheet Metal Basics. â€¢ Composite Construction â€¢ Fabric Covering ... Electrical Systems and Avionics ... encoder and your transponder work.










 








Craft & Technique: Plastic Patches 

welding metal. If it's at all reassuring to those of you who don't weld metal because .... surface-bonding strength; is ready to sand in about 15 minutes; and has a ...
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and auto panels in the 20th century, ... teacher, an Irishman named Harry .... Version 4.0 now available ..... ror, but after accounting for the den- .... 21st century.










 








Craft & Technique: Plastic Patches 

Holding the part up to the light should reveal any hidden crack damage. Subsurface stress cracks look like lighter-colored lines or patches of lines and should be ...










 








Craft & Technique: Communication Coordination 

mostly on Comm 1 and set all audio output switches ... Transceiver #2. Figure 1 speaker if its audio amplifier fails.) One Simple Solution. Regardless of the type of airplane .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).










 








Craft & Technique: Radio Diagnosis 

mitter. Left, a dummy load for testing a panel-mounted radio, and right, for ... 8. 10. 20. R. (resistor). Ohms Watt(s) Qty. 100. 120. 200. 200. 300. 510. 1. 1. 2. 2. 2. 2.










 








Craft & Technique: Communication Coordination 

Amplifier. Output. #1. -L. Transceiver. Audio. Amplifier. Output. #2. VI. â€”7. VI. 1 #1 n1. 8. .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).










 








Craft & Technique: Finer Filters 

Major Credit Cards Accepted â€¢ WI residents add 5% sales tax Shipping and handling NOT included ... Voice Warnings â€œAngle Angle. Push!â€� No Ugly Probes or ...










 








Craft & technique: Weight & balance 

Let's repeat the problem with a different datum in the center of the beam. Now the left-hand 3-pound weight is 5 inches to the left of the datum and the 2-pound ...










 








Craft & technique: Transponder Time 

RA and the airliner maneuvering to avoid the collision never see each other because pilots must comply with the TCAS commands no matter what they seeâ€”or ...










 








Craft & Technique: Radio Diagnosis 

Before connecting the dummy load to a hand-held or panel-mounted radio, make ... whole system. .... optional GPSInterface enables it to be a CD1 for your GPS.
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magic on my helmet and headset is nothing short of fantastic!â€� Bruce Bohannon ... piece of aluminum or plastic. Flat or satin finishes are often best because.










 








Craft & Technique: Making the Cut 

... adjustments and have good balance and weight. ... Kett, Milwaukee,. Fein, and Makita manufacture the ... practices when cutting aluminum. Protect eyes, ears ...










 








Craft & Technique: Torque Wrench Care 

When you use any wrench, you have a feel for how tightly ... Most wrenches, though, were sent in just to verify they were .... writer and consultant based near.










 








Craft & Technique: Annealing Aluminum - Size 

APPROVED. Not ID EAA. ANTIQUE/CLASSIC DIVISION. Member? Call tÂ§ Join 1800-322 2412. For information, use SPORT AVIATION s Reader Service Card.










 








Craft & Technique: Wheeling a Wingtip 

Shaping metal with a bench-top English wheel ... majority is 1/2-inch-thick board, and ..... Download Game FREE at: .... IntelliVox"", the world's only hands-free,.
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