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C-BAND TVRO DISHES 

This material originally appeared in the ARRL 

Antenna Book, 23rd and previous editions. 

 

Since the 1990s, there has been a significant 

change in the systems people use to watch satellite 

TV broadcasts. Formerly, C band satellite receivers 

were used, along with parabolic dish antennas in the 

3- to 5-meter diameter range. Now, Ku-band (12 

GHz) receivers are the norm, with their associated 

small (usually 18-inch) dish antennas. This has 

provided a large body of surplus C-band dishes, 

which can be used for EME — certainly on the bands 

at 33 cm and above, and for the larger dishes (5 

meters), even at 70 cm. Many times, these dishes and 

their mounts can be had for the asking so they truly 

become an inexpensive way to build a multiband 

EME antenna.  

As an example of how these dishes can be 

converted to amateur use, the following sections 

summarize an article first presented by David 

Hallidy, K2DH in the ARRL UHF/Microwave 

Projects Manual describing the use of a 3-meter (10-

foot) TVRO antenna for EME.  

Background 

Calculations show that a 3-meter dish will have 

about 30 dBi gain at 1296 MHz. With a state-of-the-

art LNA (Low-Noise Amplifier or preamp) at the 

feed, an efficient feed horn illuminating the dish 

surface, and 200 W at 1296 MHz, lunar echoes 

should be easily detected and many stations can be 

worked. The biggest challenges to such a system are 

assembling the dish to its mount and steering it to 

track the Moon. As much as possible, the KISS 

(“Keep It Simple, Stupid”) principle was used to 

accomplish this task.  

In 1987, WA5TNY, KD5RO, KA5JPD and 

W7CNK proved that such an EME system could 

work, even as high as 3.4 and 5.7 GHz, to provide the 

first EME contacts on those bands. An additional 

advantage to this (or any) small dish is its ability to 

be mounted to a trailer and taken out on EME 

expeditions. It can also be easily disassembled and 

stored, if necessary. 

As can be seen from Figure 1, the entire setup is 

very simple, using a standard amateur tower as the 

main support for the dish.  

Azimuth Drive 

In azimuth, direct drive of the main rotating shaft 

was selected, and a small prop-pitch motor was used. 

 

Figure 1 — View of K2DH’s complete TVRO 
antenna installation. (K2DH photo) 
 

 

These motors, while not as plentiful as they were 

some years ago, still turn up with some regularity at 

flea markets for very little money. The beauty of the 

prop-pitch motor is that it turns slowly, is reversible, 

provides very high torque, and requires no braking 

system (the gear reduction, on the order of 4000:1, 

provides the necessary braking). Prop-pitch motors 

are dc motors, and were designed to vary the pitch of 

propeller blades of older large airplanes at start-up, 

take-off and landing. Thus, they can be run at 

different speeds merely by varying the dc voltage to 

the motor, and can be reversed by reversing the 

polarity of the dc voltage. By mounting a thrust 

bearing of the appropriate size at the top of the tower, 

and mounting the motor directly below it at the end 

of the rotating shaft that turns the antenna, a simple 

direct-drive system can be constructed.  



 

 

Figure 2 — Azimuth rotation systems, 
showing prop-pitch motor and position 
sensor.  

 

 

 

The dc power supply and control relays are 

located in a weatherproof box on the side of the 

tower, next to the motor. This system requires only 9 

V dc at about 5 A to adequately start, turn and stop 

the prop-pitch motor, and this voltage turns the 

antenna through 360° of rotation in about 2-1/2 

minutes. 

Azimuth position sensing is also a simple task. 

See Figure 2. A linear multiturn potentiometer is 

driven by the rotating shaft, using a simple friction 

drive. A strip of rubber is attached to the rotating 

shaft and a wheel is connected to the shaft of the pot. 

The pot is then mounted so that it presses against the 

rubber strip, and as the shaft turns so does the pot. If 

a 10-turn pot is used, and the system is aligned such 

that the pot is at the center of its rotation when the 

antenna is pointed approximately south, the pot will 

not rotate past the end at either extreme of the 

antenna’s rotation (clockwise/counterclockwise 

north), and absolute alignment is a simple task of 

calibrating the change in resistance (change in 

voltage, when the pot is fed from a constant voltage 

source) with degrees of rotation (see the discussion 

on Position Display for details). 

 

Figure 3 — Elevation system, showing 
modified TVRO mount. 
 

Elevation Drive 

The elevation drive is also very simple. Most 

(nearly all) TVRO setups have a means of moving 

the dish across the sky to align it with various 

satellites. To do this, most companies use a device 

called a linear actuator. This is a dc motor to which 

is attached a long lead screw that pulls (or pushes) 

the outer shell of the actuator in or out to make it 

longer or shorter. The movable end of the actuator is 

attached to the dish and the motor end is fixed to the 

mount. The dish rests on pivots, which allow it to 

move as the actuator extends/retracts. To convert this 

type of mount (called a polar mount) to an az/el 

mount is usually very simple.  

Figure 3 shows how this can be done. Simply 

breaking the welds that held the mount in a polar 

fashion allows the mount to be turned on its side and 

used to pivot the dish vertically with the linear 

actuator. Another feature of linear actuators is that 

they also have some means of feeding their relative 

position to the satellite receiver. This is usually just a 

multiturn potentiometer geared to the lead screw. All 

we have to do is connect this pot to a readout system, 

and we can calibrate the lift of the actuator in 

degrees. We thus have a simple means of rotating the 

dish and elevating it — but how do we know that it’s 

pointed at the Moon? 

Position Display 

Displaying the position of the antenna, in both 

azimuth and elevation is also a relatively simple task. 

On the surplus market there are available digital 

voltmeters (DVMs) using LED or LCD displays that 

can do this job nicely, and that have more precision 

than is probably necessary for a dish (or Yagi array) 

of small size. As mentioned earlier, a multiturn 

potentiometer on the elevation-drive mechanism can 

be used to readout elevation, and the same technique 

can be used for azimuth readout — a potentiometer 



 

coupled to the main rotating shaft that turns the 

antenna. 

When using a pot for readout, the most important 

thing to know is how many degrees of antenna 

position change occur (in azimuth or elevation) for 

each turn of the pot. This then can be used to 

calibrate a voltmeter to read volts directly as degrees 

— for example, 3.60 V could correspond to 360° 

azimuth (Clockwise North), and 9.0 V could 

correspond to 90° elevation (straight up).  

A resistance bridge circuit is best used in this 

application, since it is less sensitive to changes in the 

supply voltage. The only thing to be careful about is 

that the DVM must have both the positive (high) and 

negative (low) inputs isolated from ground (assuming 

the power supply used to power the DVM is 

grounded). You could also use a pair of small, 

inexpensive digital multimeters (DMMs). Because 

they are battery powered, the isolation issue just 

discussed is eliminated.  

Figure 4 is a complete schematic of the azimuth, 

elevation and readout electronics for this antenna-

drive system. Also note that while this discussion is 

geared toward the use of a small dish, the same  

 

 
 

 
Figure 4 — Schematic diagram of the dish control system. The Datel DM-LX3 is a digital meter, 
used to indicate azimuth and elevation angles.  



 

 
 

Figure 5 — View of feed, showing coffee-can 
feed horn and hybrid coupler.  
 

positioning and readout systems could be used in a 

Yagi array for 2 meters or 70 cm. Now that we know 

where the dish is pointed, how do we know where the 

Moon is? There are several software programs 

available to the Amateur for tracking celestial bodies 

such as the Moon, the Sun, certain stars (usable as 

noise sources), and even amateur satellites. Programs 

by W9IP, VK3UM, F1EHN and others can be 

obtained very reasonably and these work well to 

provide highly accurate position information for 

tracking. 

Feeding the Surplus TVRO Dish 

An area that needs particular attention when 

attempting EME with a small dish is an efficient feed 

system. An efficient feed system can be a real 

challenge with TVRO dishes, because many are 

“deep” — that is, their f/D (focal length to diameter 

ratio) is small.  

The satellite TV industry used deep dishes 

because they tend to be quieter, picking up less Earth 

noise due to spillover effects. A deep dish has a short 

focal length, and therefore, the feed is relatively close 

to the surface of the dish. To properly illuminate the 

reflector out to its edges, a feed horn of relatively 

wide beamwidth must be used. The feeds designed 

several years ago by Barry Malowanchuk, VE4MA, 

are intended for use with just such dishes, and have 

the advantage of being adjustable to optimize their 

pattern to the dish in use.  

The feed that was used with this dish was 

modeled after VE4MA’s 1296-MHz feed, and a 

version was even scaled for use at 2304 MHz that 

worked as well as the original. See Figure 5 and  

B. Malowanchuk, “Selection of An Optimum Dish 

Feed,”Proceedings of the 23rd Conference of The 

Central States VHF Society, 1989, pp 35-43. 


