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Building basics: Pushrod Secrets

then mount the plugs in each end with six high-strength blind rivets spaced evenly around the circumfer- ence of the tube. Here's potential trouble. It's tough. 
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building basics



Pushrod Secrets Fabricating pushrods isn’t tough if you’re careful to do it right Ken Scott



R



ather than cables, pushrods move the ailerons and elevator in my new Pipsqueak. Pushrods have several advantages: they are light and simple; they transmit “push” and “pull”; and they provide a silky control feel because everything runs on ball bearings. Pushrods are common in many homebuilt designs, particularly lowwing airplanes like RVs. They are made by riveting a tapered aluminum plug, tapped to accept a rod-



end bearing, into both ends of a 6061-T6 aluminum tube. In this case, the builder’s task is to make the pushrod tube the correct length, then mount the plugs in each end with six high-strength blind rivets spaced evenly around the circumference of the tube. Here’s potential trouble. It’s tough to cut a square end on an aluminum tube with a hacksaw, and a 6-inch straight rule won’t bend around a 11/8-inch diameter tube—at least it



Mark the rivet hole locations on a piece of masking tape and trim it to a butt fit. Then wrap it around the end of the tube, which has been cut with a tubing cutter to assure a clean, square cut. Use a tube-drilling jig to hold the tube to the drill press table and center-punch the hole locations. 94
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won’t and go back to being straight. Instead of a hacksaw, use a tubing cutter. Most airplane builders have small tubing cutters for fuel and brake lines, but you’ll need a bigger pipe version for pushrod tubes. These are available from the plumbing section of any of the big home improvement stores. You’ll get a perfectly square end by cutting an accurate groove on the first revolution or two, and then tighten the cutter just enough to



maintain slight friction on each succeeding turn. Don’t crank it too tight too soon or the tube will distort. The cutter will leave a burr inside the tube that should be removed with 220 wet/dry abrasive paper. Forget about measuring evenly spaced holes on the outside of the tube. The trick is to measure them on something flat, straight, and flexible, and then wrap that around the end of the tube. Masking tape is perfect. Use a piece that has been trimmed so the edges just meet when it is wrapped around the tube. Remove it and stick it on a smooth, clean surface. Draw a line, parallel to the edge of the tape, for the distance from the edge to the center line of the rivet holes. For a Pipsqueak pushrod, this is 7/32 inch. Mark seven evenly spaced holes along the line with a rivet fan, starting at one edge of the tape and ending on the other. Remember, holes 1 and 7 will be the same hole when the tape is wrapped around the tube, so you’ll end up with a total of six holes. Once the holes are located, it is best to drill them on a drill press, although a hand drill, used carefully, can also produce acceptable results. Clamp the tube into a V-jig and center-punch the hole locations so the bit will start accurately. Drill only the
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building basics Use a drill press instead of a hand drill to make the holes. Drill only the first hole, then insert the plug and match drill it.



THE LOCK THAT PUTS A WHOLE NEW SPIN ON PROPELLER PLANE SECURITY. Wilson Locking Systems introduces the most innovative immobilization device on the market, developed specifically for aircraft. The PropLock™ is designed with closed-cell neoprene to protect propellers from marring or scratching. It also is compact, incredibly easy to attach and weighs under three pounds, making it easy to transport. It fits all general aviation aircraft propellers, gripping the propeller base to prevent take off. Now more than ever, security is of the utmost importance to owners of private aircraft, and the formidable, yet simple to use PropLock makes it easy to immobilize propeller planes in any location.



toll-free 1-866-957-5625 www.wilsonlocks.com



A cleco in the first hole keeps the parts from shifting while you drill additional holes.



first hole in the tube, then insert the plug and match drill it. Cleco them together so the relative positions can’t change and then drill the next five holes. Cleco one or two more as you go. Before you take the assembly apart to de-burr the holes and clean out the drill chips, make an index mark so you can easily find the right position when you re-assemble the pushrod. Chances are that you’ll be making more than one pushrod, and if the parts get mixed up, it can be frustrating trying to find the right combination of tubes, end fittings, and hole patterns. Apply shot of primer, set the blind rivets, and the rod is ready for the rod96
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end bearings. You’ll know you’ve done it right when you walk up to the finished airplane and see the control surfaces moving slightly in the wake turbulence of passing insects.



Proper Protection There are several ways to protect the inside of the pushrod from corrosion. Pointing a spray gun with a good primer in one end while a helper holds an air gun (set at low pressure) down the other will result in a swirling fog of primer that coats the inside of the tube evenly—as long as the pushrod is not too long. Some builders put half a pint of liquid primer in one end and twist the tube slowly as they pour it



After cleanup and priming, the blind rivets are set.



be designed so the rod-end bearings on both ends have at least half the available thread engaged, making it almost impossible for a rod-end bearing to back out. To further secure the rod-end,



The finished pushrod with the rodend bearing and jamb nut installed.



slowly toward the other. If you choose this method, let the primer cure for a few days before installing the rod-end bearings. Thick coats of primer can take a long time to dry, so if you install the rod-end and stand the pushrod in the corner, the liquid primer can work its way down to the ball of the rod-end bearing and cause it to seize. Probably the easiest method is to finish the pushrod and shoot the inside of it with an aerosol can of Boeshield or ACF-50. These penetrating corrosion inhibitors are big favorites of the floatplane crowd and will protect surfaces for years. The rod-end bearings can be threaded in and out of the pushrods until they are the right length. They are both threaded the same way, though, and will not act like a turnbuckle. The pushrod length should EAA Sport Aviation
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jam nuts are common practice. Make a trial fit of the pushrod when the airplane is assembled and torque the jam nut to spec when the exact adjustment of the rodends is determined. A touch of nail polish or torque-seal will show that the jam nut has been tightened and will reveal any movement when it is inspected later.
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