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Building Basics: Planning for the Lowly Jack
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Bonnie Bartel-Kratz



he process of building an airplane, whether it is composed of a kit or built from your imagination, has many steps. In the avionics installation, for example, the builder can get wrapped up in which type of nav/comm to use and how to run the wires to supply the power and antenna connections to the various boxes that mount inside the control panels. The builder can get so focused on the avionics that he forgets about the little things that make the avionics suite work for the pilot. One little thing that gets left out of the installation until it is frequently too late is the lowly jack. Putting jacks into the best place in an airplane amounts to an interesting puzzle more than anything else. The three most important things to keep in mind in solving this puzzle successfully are location, location, and location. While this may sound simple to some builders, for others it is more of a challenge. For example, the jack for any device to be used in the cockpit has to be relatively accessible for the pilot to make the connection with whatever device she wants to use. This means you need to ﬁnd the right spot in the airplane that will maximize the function that is desired. The next part of the location puzzle is ﬁnding a space that has the proper supporting channels, depth, and structure under it. In other words, there has to be space inside the plane for the various wires that are needed to support the jack or jacks. After all, there is little value in installing a jack in the perfect place in the cockpit if there is no way to get the Location, location, location. When putting jacks in your airplane keep in mind that they should be relatively accessible for the pilot, but not get in the way. EAA Sport Aviation
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building basics A light spring and rigid tube allows smooth, easy cable retraction. Be sure excess cable is clear of flight controls.



necessary wires to it. The area has to be deep enough to allow the jacks to reside and the actual component to be plugged into the jack without grounding out or poking the inside of the fuselage. The structure the jacks are to reside in also has to be robust enough, either through the use of thicker covers or doublers, to withstand the expected force exerted by the pilot as the connections are made and unmade. It also needs to be in an area that is protected from environmental contaminants so the electrical connections stay as clean and trouble-free as possible. Finally, the last part of the location puzzle is to ﬁnd the right place to install the jacks where they won’t get in the way of the pilot and passengers. A jack that snags you, your passengers, or anything connected to you or your passengers is a setup for future repairs and maintenance. With these three points in mind, you will be ready to ﬁnd the best location for your jacks to meet your needs, be easy to use, and yet not become a snag hazard every time you get into or out of or move around in the airplane. While this amounts to a lot of compromise, using this approach will generally allow you to install the jacks in the best location that is the least likely to sustain damage.



ground point. If you are making an all-metal plane, this is of little consequence because you can ground the plate through the structure. However, for composite plane folks, you need to remember to run a wire to each jack point, which allows it to be connected to the ground. A ground is simply a return path for the current, and it completes the electrical circuit. A jack installation for headphones typically needs a ground. While there are some cases where a headset jack needs to be insulated, such insulator rings are provided and will allow the other jack to function as designed with a ground path. It is important to note that some intercom vendors have speciﬁc requirements for a separate ground wire to be run to each jack set. This means you should spend some time reading the instructions that come with your intercom or audio panel so you understand those requirements and, in doing so, avoid having to ﬁsh extra wires through your fuselage later. Meanwhile, the structure that the jacks are mounted in is critical to their survival and long-term function. For example, you could install jacks in thin aluminum plate. The problem with this approach is that if you hit the inserted plug, you can bend the aluminum plate, and if you hit it hard enough, you can cause a ground that disables the function of your device. Several vendors provide jack covers. The price is quite



It is important to note that some intercom vendors have specific requirements for a separate ground wire to be run to each jack set.



About Ground Nearly every device you will install a jack for needs a 102
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reasonable, and the covers are angled to allow for the jacks to have minimal depth. While it is certainly possible for builders to make their own jack housings, in this case the vendor housings are robust, easy to use, and the best way to go. You can also use adhesive and material to cover the jack points so they blend in better with the interior. In such cases, be sure to maintain any necessary grounds, since the best-looking jacks in the world are worthless if they don’t work when they are needed. Keep the glue used away from any plastic parts of the jacks, since glue typically contains solvents and organics that can cause the plastic parts to become brittle and prematurely fail.



Tips for Antenna Jack Installations One of the biggest areas of growth in avionics has been in the arena of portable units. In such cases, you need a place to connect power, an antenna, and possibly a second antenna to allow your unit to be able to provide all its useful functions. For an example, let’s look at a Garmin GPSMap 396 handheld unit. It has a connector for power that needs to be provided to assure longterm function, a connector for the GPS antenna for the unit to provide accurate navigation, and an antenna for XM satellite radio and weather, which needs to be provided to allow for the use of all the unit’s functions. For pilots who are installing the GPSMap 396 in their plane permanently, the only problem is where to position the antennas and run the various wires that need to be installed. However, if you are going to use a yoke mount or wish to remove and use the unit elsewhere, there are different challenges. Then there are the builders with the handheld nav/comms who want to connect the nav/comm to an exterEAA Sport Aviation
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building basics nal antenna to optimize the reception. The problem is the connector hangs out of the panel when it isn’t being used and generally doesn’t look as neat and clean as the remainder of the installation. There are two ﬁxes to the situations described above. The ﬁrst is fairly simple, while the second is more involved and takes a little more work and consideration from the builder. The simplest way to approach this problem and solve it for a minimum of cost is to install a pass-through jack in your instrument panel. Since this is a jack location, you need to consider the location points for other jacks to make sure the location will work, you can hook up to the inside point, the panel is strong enough, and the jack won’t be in the way of normal operations or likely be snagged by typical movements. From here, you connect your antenna to the inside of the panel and then create a short jumper cable to connect from the pass-through connector to the desired handheld equipment. We suggest the use of the best connectors available, with heat shrink over the shank of the connector bridging the shank and the wires to provide maximum connector life.
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You can take this approach one level further and install a box deep enough to hide the connectors when not in use. The box should be hinged or have a sliding cover and be deep enough that the cover will be able to close over the jack. For a sliding cover, you can make smooth notches in the lip of the cover so the wires can



With the right planning, installation of jacks in your plane can move away from the normal trial and error process and into one where the proper design considerations are kept in mind.



pass through when it is closed. If you do this, we recommend rounding the notches and then covering them with a layer of clear silicone to assure they do not chafe the insulation on the wires. If you have the space, the door can close and hide the notches when the jacks are not in



use for a more seamless installation.



Complex Pigtails A similar approach is for pigtails from the antennas to be pulled from the panel and used in the plane. In this case, the wires in the plane are looped in a tube in a U-shape and are tethered inside the tube with a light spring. The wire needs to be able to slide through the spring, so you’ll want to use something smooth. When the pilot pulls the connector, the attached wire is pulled out of the panel into a position where it can be used easily. This requires a hole to be drilled in the panel to allow the wire for the connector to pass through. The hole should be rounded off to be smooth and slightly larger than the cable being passed through the hole. Ideally, the use of rigid plastic tubing or caterpillar grommet material will allow the cable to slide in and out of the hole with a minimal amount of snagging and no cable insulation damage. There will be some trial and error to this process to ﬁnd the right material to assure the cable doesn’t get snagged, and even more to ﬁnd the correct spring size to retract the cable when not in use. The spring needs to be strong



enough to pull the cable back when you aren’t using it, but not so strong it is constantly pulling on the cable when in use. You can also use gravity, orienting the U-shaped wire and the guide tube vertically instead of horizontally and attaching a weight to the cable to accomplish the same function. The problem with this approach is that when you pull additional g-forces, the cable will be likely to retract into the panel somewhat, which can put stress on the connectors. If you elect to go with the retracting cable option, use care to make sure the excess cable when retracted cannot contact the ﬂight controls or anything else that might cause a problem. This is a standard approach for any cables installed behind the instrument panel, but it takes on greater importance when cables can retract



into a space. After you ﬁnish construction, extend and retract the cable multiple times with your controls in all positions to verify you have not introduced a new failure mode to your design. Just as was used with the mounted pass-through jack, a similar approach with a recessed box that holds the pigtails can be used in this case. The same door details apply. With the right planning, installation of jacks in your plane can move away from the normal trial and error process and into one where the proper design considerations are kept in mind. While this will take a little more thought on the front end, properly installed jacks will allow the devices they support to be functional and will allow you to ﬂy your plane troublefree, instead of having to jack around with the problems that can turn up if the right approach is not used.
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Building Basics: Planning Cockpit Instruments - Size 
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Building Basics: Riveting Techniques 
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Building basics: Pushrod Secrets 
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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: Cable Corral 

BUILDERS USE MANY FASTENers to connect the parts and pieces of their airplanes, and one of the handiest is the ubiquitous nylon tie wrap (or cable tie/strap) ...
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