Figure Captions


Fig 2—Mechanical details of the matching network.


Fig 3—Base-cup and servo details. The upper half shows a cross sectional view through the base cup, from which the dimensions and positions of the servo mounting parts can be extracted. The lower half shows the exact location of the limit switches relative to the other parts. 


Fig 5—The top end of the loading coil after the glue has dried. Notice extra epoxy that strengthens the last turn.


Fig 6—The lower end of the coil is cut to the dimensions given in the plan, and then reinforced with a dab of epoxy. A contact plate made from 0.1-mm copper sheet is soldered to the last turn of the coil and epoxied to the tube. 


Fig 11—The base cup is made from solid PA. This requires removing much material from the inside. 


Fig 13—The servo with its mounting plates test-fitted in the base cup. Notice that one edge of each plate is chamfered. 


Fig 14—The servo assembly seen from the front (grounding) side. 


Fig 15—A side view shows the RF portion of the circuit. 


Fig 16—The limit switch side can be seen here. L3 and C4 are visible. The most interesting feature is the steel wire and associated parts, used to link the lower limit switch to the top surface of the limit rotor ring.


Fig 17—A bottom view of the servo assembly (see text).


Fig 18—The servo assembly mounted inside the base cup. Notice how everything fits precisely! There is relatively little room wasted. 


Fig 22—The complete innards of the antenna, from the centering cup on the top to the servo assembly! You can see how the limit rotor ring activates the two limit switches, and how the flexible wire connects the wire coming from the slip ring to the lowermost grooved wheel.


Fig 23—After a few tests, the flexible wire began rubbing against the coil, which slowed the tuning process and forced the mechanics. The solution is a simple guide for the wire, which I made from a segment of PVC tube. It is mounted with two M3 screws self-threaded into the slotted tube, and some junk-box spacers. This photo also shows how the chariot wheel heights are staggered to follow the coil pitch.


Fig 24—A view of the flexible-wire routing. The text explains that this wire was later replaced with RG-174.


Fig 25—The complete assembly (except for the wire guide) installed in the base cup.


Fig 28—Etching patterns for the two circuit boards. Dark areas represent the copper traces. If you make boards from these patterns, enlarge them to the dimensions shown.


Fig 29—Part-placement diagrams for the circuits.


Fig 30—The completed controller on its single-sided glass epoxy printed circuit board. 


Fig 31—The toroid for the dc-dc converter was mounted using a bolt and foam rubber washers. 


Fig 32—A solder-side view of the controller circuit board.


Fig 33—The SWR-sensor circuit is constructed inside a shield box made from thin (0.1 mm) copper sheeting.


Fig 34—The solder side of the SWR-sensor board, showing how the SO-239 connectors are mounted.


Fig 35—The case was built from two pieces of 1-mm aluminum sheet. The SWR sensor is held in place by the coax connectors and the soldered shield, while the main board is mounted to the vehicle with four screws and spacers.


Fig 36—After testing and before closing the controller, liberal amounts of hot-melt glue were used to immobilize anything that could otherwise shake and become loose. 


Fig 37—The shield of the SWR sensor is completed by top and bottom covers that are soldered at only a few spots. I used this extensive shielding to prevent any noise from the Basic Stamp or dc-dc converter oscillator getting to the receiver. 


Fig 38—This is the completed controller. One end holds the coax connectors, while the other has the power/data and programming connectors. The box cover is shaped to facilitate mounting the controller in a vehicle by means of sheet metal screws, with ample room to drill the holes for them. 


Fig 39—The controller installed under a trim panel in the author’s Nissan SUV.


Fig 40—The author’s mobile installation. Notice the microphones hung from wire loops on the gear-shift levers.





