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Building Basics: Swaging & troubleshooting - Size

rusty broken strands are sharp and can lead to unpleasant cuts and unscheduled tetanus shots. AC. 43.13 also recommends that unin- stalled cables be twisted ... 
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building basics Swaging & Troubleshooting Aircraft control cables, part 2 Dr. J.M Thorn & T.C. Hagovsky, Purdue University



T



he new FAA Advisory Circular 43.13-1B/2A, “Acceptable Methods, Techniques, and Practices,” contains simplified and more understandable sections on cables and cable ends that will benefit mechanics and homebuilders alike. In Chapter 7, Table 7-3 (flexible cable) and 7-4 (non-flexible) tell the respective cable’s diameter, the tolerance for diameter variations, and rated breaking strength. Table 7-5 provides data for straight-shank terminals, which attach cables to turnbuckles, and for swaged-on cable ends, not the cable itself. In some cases the rated strength of the cable end and the cable itself may be the same, and in some cases it may not. Table 7-5 referring to the straight-shank cable ends provides other critical data concerning the proper diameters and length of the terminal ends being used. The diameters of ends before and after they are swaged are given. Swaging is the process of squeezing the cable ends onto the cable using a tool specifically designed for the job. Using a hammer or pliers to compress a cable end is not sufficient and will not properly attach a cable end to the cable. Also, use Table 7-5 to ensure you’re using cable ends of the proper diameter. If the terminal end diameter is not small enough or if the terminal length is not long enough, it could mean that you’re using the wrong terminal end, the cable is the wrong
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size, or the wrong size tool has been used to swage it.



Kerney System



Kerney swagers are expensive, starting at $2,500 for manual models to more than $10,000 for those powered by hydraulics. Even small airframe and powerplant (A&P) shops don’t often have them. If you need Kerney cable ends, look for premade cables or find a larger maintenance operation that has one.



As discussed in AC 43.13, the Kerney system swages straight-shank terminal ends onto the cable using a special tool that passes the terminal ends between two precision diameter cams, compressing the terminal with several thousands of pounds of Nicopress System pressure. For aircraft use, a Kerney The Nicopress cable swaging system swager is the only permissible way to attach a straight-shank terminal to a cable. The tables show that the terminal ends swaged onto cables using this system hold up to, or beyond, the breaking strength of the The eye and thimble of the Nicopress system. cable itself.



Broken strands from inside the cable can eventually become exposed and can be found by running a shop towel across the cable.



This Kerney swaging tool is passing a turnbuckle end between its two compression cams. makes the looped cable ends by squeezing a copper thimble onto the cable, and AC 43.13 gives examples of many ways you can use these cable ends, which are capable of



A Nicopress swaging tool makes a single swage on a 3/32 cable thimble.



holding the cable’s full rated breaking strength. Another benefit is that the Nicopress swaging tool is relatively inexpensive compared to the Kerney system. For less than $300



you can find a swager that can support up to four different cable diameters, and it includes a go/no-go gauge to measure the post-swage thimble diameters.



180+ mph cruise VAN’S RV-9A GIVES YOU MORE: PERFORMANCE: speed, exceptional low-speed handling, startling STOL performance, agile, docile, and balanced. UTILITY: 700 lb useful load, large baggage compartment, room for tall occupants. Operates easily off short grass strips. CONFIDENCE: Uses aircraft engines and aluminum construction -- systems proven by decades of experience. SUPPORT: From a company that’s set the standard -- in quality, performance and customer service, for 30 years. FUN: It’s an RV...ask any pilot!



AND LESS: TIME and EFFORT: All holes prepunched. Components fit perfectly...pull them out of the box and start building. No forming, welding or jigging required. Send for comprehensive video/info pack. Only $16.00 postpaid inside the USA, $30.00 + COST TO BUILD and FLY: All hardware, cowls, engine mount, etc., shipping outside USA. Specify video format.



VAN’S AIRCRAFT, INC 14401 NE KEIL ROAD AURORA, OREGON, 97002 503-678-6545 WWW.VANSAIRCRAFT.COM



are included....not extra cost items. Simple efficient airframe means low maintenance and reasonable operating costs .
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building basics AC 43.13 Tables 7-6 and 7-7 provide several different yet very important pieces of information regarding thimble swages: the before and after swaging diameter of the components. They also provide the rated breaking strength of the swaged ends and data for what swaging tool to use for which size cable. In its part number, each copper thimble has a letter designator unique to the cable size. For example, an 18-2G thimble is for 3/32 diameter cable. To properly compress the thimble the swaging tool must have jaws with a G designation. Table 7-6 provides the letter designator for the thimble size, even if the package the thimbles come in does not, and the letter is stamped on the jaws of the swaging tool.



ated by weaving the cable strands back into the cable itself, a process first used on the lines that festooned sailing ships. After making a loop in the cable, the body of the cable was twisted open, and the individual strands of the cable end were woven into the body of the cable. Once that was done, small diameter safety wire was wrapped around the woven section to secure the woven strands in place. The new version of AC 43.13 no



longer recognizes this as an acceptable maintenance practice. The woven eye is only rated for 75 percent of the cable’s rated breaking strength, and that rating is heavily influenced by the technique of the person weaving the eye. Because of the simplicity, low cost, and reliability of the Nicopress swaging system, builders and restorers would be well advised to avoid woven loops on all aircraft except historically correct museum aircraft.



Woven Cable Ends
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These straight shank Kerney fittings connect cable ends to turnbuckles.
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The old version of AC 43.13 included a loop and eye type cable end cre-



Proof Loading In paragraph 7-146, AC 43.13 requires a cable end to be proof loaded, or stretched, to verify its integrity. The test requires a measured load of 60 percent of the cable’s rated breaking strength be applied to the cable for three minutes. Both of these numbers are important. The amount of pull on the cable must be high enough to cause a failure of an incorrectly assembled end, but not so high that it damages the cable or end. The three minutes is important because it may take that long for the cable end to pull out. If the cable end fails the proofloading test, re-examine the process used, the tools used, the part numbers of the parts, and finally the preswaging dimensions of the parts used. A cable that is just barely undersized or a fitting with just a slightly thin wall thickness can reduce the holding power of the cable end by a significant amount. The mechanisms for proof loading cables can be as creative as the person making them, but the bottom line is reaching the 60 percent figure. In shops specializing in cable assembly, there are hydraulic benches with calibrated gauges that can pull smoothly on the cable ends to just the desired amount of tension. Most builders don’t have such a system, so they can stretch the cables between opposite walls, from the roof rafters, or between two tiedowns on the ramp. No matter what system you devise, keep the cable clean. The lubricant on cable picks up sand and dirt from the floors and ramp and can cause abrasion of the cable. Second, accurately measure the tension on the cable with a tensiometer or a hydraulic gauge attached to the hydraulic cylinder pulling on the cable. When applying the tension, make it smooth, steady, and consistent. A jerking or non-uniform tension on the cable can cause damage to the cable or the ends. Finally, be careful to not dent, deform, or damage the cable EAA Sport Aviation
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in any way. Cable pulls are usually done in a straight line, but there are ways to wrap the cable around a drum to reduce the distance between the ends. When wrapping cable around anything, avoid sharp corners that could make indentations in the cable. Don’t let the cable cross over itself, because that also causes indentations. Any of these conditions are grounds for rejecting the cable, even if it does not look “bad.”



Troubleshooting Even minor damage to cable strands can significantly reduce the cable’s strength, and older cables lose strength over time due to fatigue and corrosion. Internal corrosion may be the most damaging, and it’s difficult to detect. If there is external corrosion, suspect internal corrosion as well and inspect the cables for slight bulges. Internal corrosion causes the strands to expand the cable diameter from the inside out. Replacement is the only
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building basics way to “fix” cable corrosion. Broken strands can also weaken control cables, and the easiest way to find them is to run a shop towel along the cable. Broken strands work their way out of the middle of the bundle and protrude, snagging on the shop towel. Don’t run your bare hand along the cable because rusty broken strands are sharp and can lead to unpleasant cuts and unscheduled tetanus shots. AC 43.13 also recommends that uninstalled cables be twisted open slightly and examined with a 7X magnifying glass to look for worn, corroded, or broken strands. This is a judgment call, and it might actually be less expensive to simply have a new cable made. Cables are supposed to bend freely. A cable that feels stiff and makes a crunching sound when flexed is another sign of internal corrosion. If the cable wears a nylon jacket, and that jacket is cracked or



the cable diameter is narrower at some point, reject the cable. A cracked jacket allows contaminants to reach the cable, and a narrower diameter can indicate broken strands. Because you can’t inspect the individual bundles and strands in a nylon-covered cable, any damage to the nylon may be the only indicator of cable damage. AC 43.13 provides easy to understand criteria for the inspection of aircraft cables in paragraphs 7-149. Illustrations provide a guide for the amount of allowable wear where cables rub on fairleads, pulleys, and rubber gap seals. As a general rule, replace cables when individual strands are worn to the point where individual strands appear to be blended together, which usually occurs when 40 percent to 50 percent of individual strands’ diameters are worn through. Inexpensive and easy to repair, cables and their ends are among the



best deals in aviation. Cables typically run from 20 cents to 40 cents per foot. Straight-shank terminals are $5 to $10 each, and you can make loop-and-thimble ends for less than $1 each. Even if a homebuilder has to pay to have Kerney ends swaged on to cables, that cost is minor. Ends can be swaged on and tested in less than an hour, so there’s really no good excuse for having worn, corroded, or damaged cables on an aircraft. Properly constructed cable systems using proper hardware are some of the most reliable systems on the aircraft. To guarantee this, use Mil Spec cable. It is even better if the cable comes with FAA Form 8130, which verifies aircraft quality parts. Do not use cable from the hardware store, and be wary of cable made “equivalent to Mil Spec.” The issue there becomes who has made the determination of equivalency and what exactly does equivalent mean?
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Home Depot recently for about $35 in the aisle that has the material for installing computer and cable TV coaxial cable. With this crimping tool you can also buy a ...










 








Building Basics: Electrical System Basics - Size 

When it comes to an aircraft's electrical system, a ... Because an electrical system is relatively complex, this how-to guide .... to design the basics of your electrical.
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There are two types of self-locking nuts, the all-metal type and ... pliers or safety wire pliers are handy to bend the prongs. ... eas exposed to the airflow. Always.
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welding on similar-shaped pieces, i.e., tubing to tubing, or tabs to tube, etc., to get back up to speed. All skills get rusty with disuse, so brush up on your welding ...
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it, sand it out, or repair it. If you make a mistake, you either live with it or start over. .... S, 2000 Tomlynn St., Richmond, VA 23230. Visa/M.C., call (804) 353-1713.










 








Building Basics: Connection by Crimping - Size 

The Right Tools. For starters, to make good crimp connections, you need to start with the right tools. In this case, the right tools are non-return crimpers and wire ...
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building basics. 12 or 24 Volts. Choosing the best system for your aircraft project. GEORGE R. WILHELMSEN, EAA 442664. Working through the various stages ...
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building basics Wiring Protection, Part II - Size 

correct wire size to use for various electrical systems ... both the battery and the alternator/generator outputs connect to the ... you are only going to fly day VFR,.










 








Building Basics: Planning Cockpit Instruments - Size 

To fly the airplane under VFR, you have to install basic instruments. FAR Part ... ture gauge, and a fuel gauge for each tank. .... trical load requires a generator or.










 








Building Basics: Hold it right there - Size 

stubby Clecos that still have the 0- inch to 1/4-inch grip but shorter shafts. 6. ... Utility: 900 â€“ 950 lb useful load accomodates the kids, large golf bags, mountain bikes, ... Pre-drilled, matched-hole parts that fit perfectly, and world-class m










 








Building basics: Leading the blind - Size 

This manual replaces MIL-. HDBK-5. One popular and readily available .... a pencil grinder with a round ball carbide burr to destroy the lock. Practice with the ...










 








Building Basics: Aircraft control cables, part1 - Size 

fatigue and break. Smaller diameter wires do not have as much steel to be compressed or stretched during a bend, so the strain on the steel is not as great.










 








building basics Look, But Don't Touch - Size 

scratches: you can think of them as either â€œfilling up the valleysâ€� or â€œlowering .... as an aviation writer and consultant based near Indianapolis,. Indiana. You can ...










 








Building Basics: All About Bolts - Size 

use hardware-store nuts and bolts in your projectâ€”but .... Close-tolerance bolts have a small triangle embossed ... mincing of 836,89? complete. Glasaii 1)1 kit ...
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Building Basics: Electrical System Basics 

an electrical system is relatively complex, this how-to guide tackles the electrical foundation of ... tube and stall detection vane, and then ... feature dual alternators, dual voltage regulators ... George Wilhelmsen holds a commercial certificate 
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it's important to use the right wash- er for each job. A typical ... A field guide to aircraft washers. Greg Laslo ... even Friday-night dirt-track car-rac- ing guys use AN ...










 








Building Basics: Spark Plugs 

to more than $50, and eight to 12 plugs per engine, spark plugs become ... the surface areas in the combustion chamber exceed a critical limit or if the spark plug ...










 








Building Basics: Riveting Techniques 

As with all other facets of riveting, practice using this tool on scrap that is identical to the material you ulti- mately want to work on. It takes practiceâ€”and patience.
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ist in nature as a free metal, but aluminum oxide, the raw material needed to produce .... Weight & Balance. â€¢ Inspection & Testing. NON EAA MEMBERS $389.










 








Building Basics: Making Holes 

holes in wood or building materials. ... ing holes or drill larger holes in two .... Black. 3/16. Brass from drilling into an underlying structure that doesn't need a hole.
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