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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. 
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craft & technique Bleedin’ Easy Get air out of the brake lines the easy way, which is also the right way K EN SCOT T



T



he day you push on the brake pedal and your airplane doesn’t turn or slow down is the day you will take a deeper interest in the health of your braking system. By understanding and occasionally maintaining this simple system, you can spare yourself a cardiac overspeed. Let’s take a brief trip through the hydraulic brake system in your airplane. It works by squishing a pair of high friction blocks called brake pads, held in a pincer-like device called a caliper, against a steel disc bolted onto the wheel. When the pads are forced together, they grip the disc and slow the rotation of the disc and the wheel. Simple enough, but what forces the pads together? The majority of airplanes use foot pedals, usually mounted right on the rudder pedals. They are separately hinged and operated, so you can use the rudder and brake independently. Some airplanes have that invention of the devil: heel brakes. In this case pedals are mounted on the floor, some distance from the rudder pedals, where they can be oper-



ated by the pilot’s heel. Well, sort of. There are some airplanes that use hand brakes and for all I know knee and elbow brakes might be lurking in some obscure place, too. Wherever the brake pedal is mounted, it is hooked up to a “master cylinder.” This is nothing more than a piston in a tube with a hose, or brake line, attached. When the brake pedal is pressed, the piston is pushed down the tube, riding on rubber rings that seal it to the tube walls. Anything in the tube is pushed ahead of the piston and out the tube. This tubular line runs out of the cockpit and down to one of the main wheels. There it hooks into the caliper, which has a movable disc in the center, maybe an inch or two in diameter, called the “wheel” or “slave cylinder.” This slave cylinder is attached to the brake pad. The whole system—master cylinder, brake line, and slave cylinder—is filled with brake fluid. The fluid for the system is contained in the “reservoir,” which is usually mounted somewhere on the firewall above the master cylinders and brake pedals. On some airplanes, you might find it mounted right on the master cylinder.



The seals in aircraft systems are not compatible with silicone auto fluids and will break down, resulting in a very messy flushing and rebuilding job.



128



APRIL 2006



Here’s another possible location for the fluid reservoir–on the forward face of the firewall. This requires running lowpressure lines to the master cylinders, but is much easier to reach.



A handpump bottle full of brake fluid is attached to the bleed nipple on the bottom of the brake caliper.



So, when you push the brake pedal, it moves the piston in the master cylinder. This forces fluid down the brake line where it pushes the slave cylinder, moving the attached brake pad up against the disc and friction does the rest. The system works because, just like Mr. Ashcroft explained in seventh grade science, liquids cannot be compressed. Any force applied to one end of a tube filled with liquid will come out, with very little loss indeed, at the other end.



Making ‘Simple’ Work Even with such a simple system, it is possible for things to go wrong. Leaks are bad. Brake discs can warp and brake pads wear out. But probably the most common problem is air in the brake fluid. Air is bad because it is compressible. If the lines contain air bubbles, the energy applied to the brake pedal will



A shiny new brake caliper. When you open the nipple be careful to hold the larger hex fitting with a wrench and turn the nipple only.



The master cylinder (with spring) is attached to the top of the brake pedal, so pushing the pedal with the ball of the foot pushes fluid out the fitting and line threaded in at the bottom.



EAA Sport Aviation



129



craft & technique



be absorbed by the compressing air instead of being delivered to the brake piston. The pedal will feel “squishy” or “spongy” to the pilot. The problem will not go away on its own because the system is sealed and there is nowhere for the air to escape. Air can be introduced through a leak in one of the fittings, but the most common time for air to enter the system is when it is first filled. The trick is to fill the brake system with fluid only. No air. Filling the system means pumping fluid into the system, pushing it right through the slave and master cylinders and all the lines into the reservoir without getting any air mixed in. This is known as “bleeding” the brakes, and here’s a simple, effective way to do it. You will need a pump oil can, box wrenches, a length of clear plastic tubing sized to fit the fittings on the brake, an empty soda can, a big disposable towel, some kneepads, and some kitty litter. Nitrile gloves are useful, too. Finally, you will need a pint or so of aircraft brake fluid. Mind you, that’s aircraft brake fluid, not the silicone automobile stuff. The correct fluid is usually red and closely resembles automatic transmission fluid. The seals in aircraft systems are not compatible with silicone auto fluids and will break down, resulting in a very messy flushing and rebuilding job.



Let’s Do It The tempting thing is to fill the reservoir and try to push the fluid through the system by pumping the brake pedals and forcing it down to the wheels. This is almost sure to introduce air into the system, as any bubbles that form at the front of the fluid will tend to float back up the system. The better method is to pump fluid in at the wheel and push the air up, all the way 130
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through the system, until it bubbles to freedom in the reservoir. Start by taking the cap off the reservoir and slipping a couple feet of plastic tube over the opening. There are many different styles of reservoir, ranging from cute little aluminum barrels to old tin cans, so you may have to put together some sort of fitting that replaces the cap and slips into the plastic tube. Insert the other end of the tube into the soda can. Gather the tools, put on the kneepads and gloves, and assume the position next to one of the main wheels. If there’s a wheelpant in the way, remove it. Clean any gunk and crud off the brake caliper. Those little nuts and nipple on the bottom of caliper are what you’re after. On this example, a 5:00 x 5 Cleveland wheel, you will need a 7/16-inch and a 1/4-inch box wrench. Note that there is a 7/16-inch fitting screwed into the bottom of the cylinder and



a nipple with 1/4-inch flats on it screwed into the middle of that. Hold the larger fitting with the larger box wrench and use the smaller wrench to loosen the nipple. Just loosen it, don’t remove it. Slip the plastic tube over the nipple and make sure it fits tightly, so air



Tighten the nipple on the brake caliper, and then remove the tube. Use the towel and kitty litter to absorb and clean up the inevitable mess on the floor. Put the cap back on the reservoir. By filling the system from the bottom up, you have almost eliminated the possibility of introducing air. Pull the airplane out to an open area and try taxiing around. The pedals should feel firm and brake action should be smooth and progressive. If the pedals feel spongy, it is most likely because air is entering the system through some small leak at a fitting. Before you put the airplane away, inspect the entire system closely for telltale stains indicating leaks. Once that’s been put right, you can repeat the bleeding process. Having an airplane that goes where you point it and stops when you want it to is worth the sore knees and puddle on the floor.



Having an airplane that goes where you point it and stops when you want it to is worth the sore knees and puddle on the floor.



won’t leak through. Slide the other end of the tube over the nozzle of the pump can. Fill the can with brake fluid and start pumping. Finally, just about the time you despair of ever filling the system, you will see fluid running out the top of the reservoir and into the pop can. Pump until the fluid running into the can is free of bubbles.
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