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A compass is the basic recommended navigation equipment on any boat.  In my opinion, you should purchase the biggest compass you have room for on your boat, and the best one you can afford.  This compass will be the most important navigational device aboard. 

When using a compass, be aware of the fact that any compass does not point to true (geographic) north.  All compasses point to magnetic north!   

The angular distance between true and magnetic north is called variation. The amount of variation in a particular area is always shown on the chart for that area. 

Directions on a compass are always stated in three digits. For example: 075° or 250°. 

Your compass will seldom, if ever, fail.  This cannot be said for other navigational equipment.  When electronic devices fail, the trusty compass will keep on telling you which way is up! 
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The VHF (Very High Frequency) marine radio uses a FM (Frequency Modulated) signal band.  All VHF radios used aboard boats are limited to a maximum of 25 watts of transmitting power.  They must also have a front mounted switch which enables the user to change the power from 25 watts to one watt, for use when in close proximity to another boat or a marina that you are trying to contact via radio.  
The best radio only works as well as the antenna to which it is attached. The VHF radio's range is pretty much limited to a line-of-sight range. Thus, a maximum range of about 25 miles is the best you can expect to get, due to the curvature of the earth.  Again, much is dependent on the height of your antenna.  The best VHF setup I've ever used is an ICOM M127 radio with an 18 foot tall, 9 decibel gain Shakespeare antenna.  
Hand-held VHF radios are generally limited to a maximum of five watts of power, and also have a front mounted one watt switch.  A word of caution about hand-held VHF radios: there's a big difference between water-resistant and water-proof.  Water-proof is more expensive, but will prove to be a better bargain in the long run.  
Recreational vessels under 65 feet are not required to carry a marine radio in U.S. waters.  Neither the operator nor the boat, is required to have a license.  If you are going to travel to a foreign country in your boat and carry a marine radiotelephone, a license is required.   

For convenience and safety, a marine radio is one of the most important pieces of electronic gear that you can have aboard your boat.  After the purchase of a good compass, you should walk over to the VHF radios in the ship's store and purchase one.  With your radio, you can reach other boats, call marinas and, in an emergency, contact the Coast Guard.  

If you have a radiotelephone aboard, in the United States, you are subject to Federal Communications Commission (FCC) rules and regulations.  A marine radiotelephone is not a CB (Citizen's Band) radio, and the FCC consequently holds the marine radio operator to a much higher standard.   
VHF radiotelephones transmit and receive on specifically numbered frequencies, much like TV channels.  Some radio manufacturers boast that their unit has as many as 99 channels.  This may be true; however, on a pleasure boat you are limited to certain channels that you may use for communication.  
· Channel 16 is the distress channel and all boats should monitor this channel.  If you have a serious problem on your boat, this is the channel to use for contacting the Coast Guard.  For ordinary communications (non-distress calls), after contacting the party that you are hailing, you must switch to an agreed upon working channel for the rest of your call.  

· Channel 9 is also a calling/hailing channel in some USCG Districts (District 9-Great Lakes is one).  Note that this is a hailing channel, not the distress channel.  Be sure to check with the Coast Guard to see if Channel 9 is allowed or required in your area. 

· Channel 13 is used for contacting Bridge Tenders and Lock Masters.  

· Channel 22A is a Non-distress working channel for communications with the Coast Guard.  

· Channels 68, 69, 71, 72, 78A & 79 are Non-commercial Ship-to-Ship and Ship-to-Shore working channels.  

· Channels 79A & 80A are non-commercial working channels for the Great Lakes only.  

Note - Channel 70, which formerly was a working channel, has been withdrawn as a working channel and is now reserved for Digital Selective Calling (DSC). It is now illegal to use 70 as a working channel.  So, even though you can access many other channels on your VHF, it is illegal for pleasure boaters to use them. 
Charts: the simplest, least expensive method to help you find your way on the water. 
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A chart is different than a map. A chart is designed to emphasize things of importance and interest to someone who is traveling on the water. These include depth, navigation aids, light houses, harbors and water hazards, among others.  
A map, on the other hand, emphasizes things of interest to someone who is traveling on the land, such as streets, highways and cities.  
So, buy charts for the areas in which you plan to boat. You will also need to learn how to relate the information on your electronic equipment (GPS, RADAR, etc.) to the appropriate chart. In my opinion, the best way to learn how to do this is to take a course in Piloting and Dead Reckoning from your local United States Power Squadron or other boating safety organizations. 
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Consider the Global Positioning System (GPS). This device receives signals from satellites, and then uses that data to compute very precisely where you are and then display that information.  GPS units come in a wide variety of sizes (portable or fixed), accuracy (4 channels vs. 12 channels), charting capabilities, color and price (from approximately 150 to over 4,000 US dollars).  It's great fun to use a GPS device. You just push a button or two and see magic happen.  However, be aware of the fact that any electronic device can, and most probably will, fail at some point in time for a multitude of reasons.  If you doubt that this is ever going to happen, read the disclaimer page that appears on the screen when you first turn on a GPS unit.  Most manufacturers tell you that their devices are not substitutes charts and the ability to read them.  
A GPS receiver will calculate the shortest route between your boat's location and your destination, without regard to land, reefs and wrecks in your way.  Each course, calculated by GPS, should be checked on the appropriate chart to confirm that the way is clear of obstacles to your destination.  
To sum it up, the GPS is wonderful in its function, but one must use it with compunction! 
Loran C basically does the same thing as a GPS, but uses AM radio signals instead of satellite signals to compute your position.  This system has been around a lot longer than the GPS.  As a note: AM radio signals  can be disrupted by atmospheric conditions, such as lightning, thus affecting LORAN C's accuracy. Many skippers have kept their Loran C aboard just as a GPS backup.  

Just as a reminder, while all of this electronic equipment is wonderful, none of it replaces paper charts and your ability to use them.  As any electronics guy will tell you, it's not a case of if they fail, but a matter of when they fail!  Real paper charts, a pencil and the basic knowledge of how to use them is essential!
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The word RADAR stands for Radio Detection And Ranging.  In larger cruising boats, RADAR is a very important piece of equipment for both navigation and safety.  By transmitting a microwave signal that bounces off solid objects, RADAR not only shows you where the shoreline and harbor entrances are, but also shows the movement of other boats in the area.  This capability can prove invaluable in poor visibility conditions.  

If you decide to have RADAR on your boat, practice using it when visibility is unlimited on a beautiful day.  This way you can see with the naked eye what the RADAR screen is showing you.  Correlate the visible shoreline, harbor entrances, navigation aids, and other boats, with that which appears on the radar screen.  If you practice this way, everything will seem familiar when you have to turn on your radar in bad visibility.  
A word of caution: a RADAR transmitter, either enclosed or an open array, transmits at a frequency up to 3 GHz (gigahertz) at a power of 2 to 6 Kw (kilowatts) or more.  Frequency and power of this strength make the microwave in your kitchen look like a toy.  Therefore, standing close or looking directly at an operating radar transmitter is not a good idea.  If you doubt this, then give these numbers to your local Radiologist and see what they think about the subject! 

RADAR manufacturers often state that the range of their RADAR, the distance from which it can pick up a target, is as much as 78 miles.  This is based on the power capability (kilowatts) of the transmitter.  In reality, however, radar has a very limited ability to see any object below the horizon.  So, the distance any radar can see is limited by its own height above the water. 

	Navigation Equipment 

	[image: image35.png]




	Depth Sounders 

	[image: image36.png]




	
	

	
	[image: image37.png]




	 More of this Feature 
• Compass
• Marine Radiotelephone
• Charts
• GPS & LORAN C
• RADAR
 
[image: image38.png]



[image: image39.png]



 Related Resources 
• More Articles on Boating
• Powerboating Glossary
 
[image: image40.png]



A depth sounder sends a signal through the bottom of your boat that bounces off the bottom and comes back to the transmitter. This will tell you how deep the water is at that point under your keel. The transducer, the unit located on the bottom of your boat that sends and receives the pulse from the sounder, can be installed directly on the bottom, about 2/3rds of the way aft, or attached to the transom. 

Depending on how much you can afford to spend (from hundreds to thousands of US dollars), this device can give you information ranging from a single piece of information (the depth of the water), to lots of information -  what's under your boat (schools of fish, shipwrecks, etc.), pictures of the bottom, contours of the bottom,  and the temperature of the water at different depths, to name a few things.  
Believe it or not, in a pinch, you can even use your depth sounder to locate your position by comparing its reading with the depth data on your chart. Some of the newest depth sounders, called forward-scanning, can even show what things look like ahead of your boat, as well as underneath it. I can't imaging going boating in unfamiliar waters without a depth sounder! 


