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Rules for RADAR

In Collision Avoidance, we will be utilizing the rules to make appropriate decisions on what action to take when interacting with a dangerous target, or a target with a Risk of Collision. In the Rules of the Road class, we will discuss the intricacy of the Rules so that you understand them fully. Here is a reduced version of the Rules, which simplifies them in regards to how they are interpreted in a Collision Avoidance type situation with the RADAR.


Anytime Rules (These rules must always be adhered to in any condition)
· Maintain a proper look out utilizing all available means: this means you should use everything to determine if there is anyone out there which could be an issue, including the RADAR (Rule 5)
· Maintain a Safe Speed, this means travel only so fast as is appropriate. You must be able to avoid the other vessel, if you can’t, you were going too fast: Keep in mind the visibility, the maneuverability of the vessel, how many targets are out there, how close you are to land, weather conditions, and the effect which draft may have on the maneuverability of the vessel. It also specifically mentions the RADAR and states to keep in mind the characteristics and constraints of the RADAR. If you are on a small scale, if your picture is distorted, if you have potential small vessels, ice or other objects which might be missed, you should slow down. It also mentions that you should use the RADAR to try and determine the visibility utilizing the RADAR which is done by determining the point at which an object just disappears and checking its range on the RADAR, this is how far you can see, or your visibility.  (Rule 6)
· Everyone must try to determine if there is a Risk of Collision using all resources available (this includes sound signals). Also if you are in doubt, assume the worst, and assume that there is a Risk of Collision and that you should do something. It mentions to use the RADAR (as it is included in all means available) and that you should use long range scanning (if you are on a smaller scale, punch out your scale and look at a larger zoom just in case there is someone sneaking up on the horizon). It mentions to begin plotting the object to determine the relative motion of the object, letting you know if there is a Risk of Collision as soon as possible. It also mentions that you should not trust “scanty information”. This means partial information or that the information is not complete. (Rule 7)
· Risk of Collision is defined as being “Steady bearing, Decreasing Range”.
· It mentions that even if there is a bearing change, sometimes a Risk of Collision still exists. This is true when dealing with an extremely large tow, as well as heavy currents

· If you take action to avoid collision it must be: (Rule 8)
· Positive (make the situation better)
· Early (don’t wait to the last minute)
· One large change (a bunch of small changes can be confusing or not seen by the other vessel)
· Usually a course change fixes most situations, but sometimes you might have to do a speed change, or a speed change AND a course change.
· Make sure what you do doesn’t cause another situation
· Once action is taken, watch and make sure everything goes as planned. Things can still go wrong even if you took action.
· Watch until they are “Well past and clear” (this means that no matter what, at this point they cannot hit you)
· If you need more time to assess the situation, slow down. You may need to stop completely
· If you are giveway vessel, take action. The other vessel wants to know what you are going to do
· If you are give way vessel, take an early and large action (Rule 16)
· If you are the stand on vessel, maintain your course and speed. Unless you think the other vessel isn’t taking appropriate action, then you can take action to avoid. But if it reaches a point where no matter what the other vessel does, you will hit the other vessel, you MUST take action at this point. You probably should have acted earlier, but you really have to do something now or there will be a collision. Avoid turning to port if they are on your port side(Rule 17)
· If you are the stand on vessel, you are still required to follow all of these rules in regards to taking action if you do take action. This means stand on vessels must take action which is:
·  Positive (make the situation better)
· Early (don’t wait to the last minute)
· One large change (a bunch of small changes can be confusing or not seen by the other vessel)








Rules when in Sight of One Another (Can you see the other vessel?)
· Overtaking the other vessel. Risk of Collision and you are going faster than the other vessel on a similar heading. They are ahead of you (you can see the stern light) (Rule 13)
· Avoid them. You can pass on either side, just don’t hit them
· If it starts as an overtaking situation, it stays an overtaking situation
Them



US




· Being overtaken. Risk of Collision and you are going slower than the other vessel on a similar heading. They are behind you. (Rule 13)
· You are stand on. Do not turn into them.
US


Them





· Hierarchy of vessels
· New Reels Catch Fish So Purchase Some
· NUC
· RAM
· CBD
· Fishing
· Sailing
· PDV
· Seaplane/Wig


· Head on. Risk of Collision and they are ahead of you on a reciprocal course. (You can see both Side Lights, and the Masthead lights are nearly in a row) (Rule 14)
· Both vessels turn to STBDThem




US




· Crossing with other vessel to port. (you can see their red side light) (Rule 15)
· Stand on, they must avoid you
Them


US




· Crossing with other vessel to STBD. (you can see their green side light) (Rule 15)
· Giveway, you must avoid them. Do not pass ahead. Slow down or turn to STBD
Them


US







Restricted Visibility (Rule 19)
There is no special Right of Way when it comes to Restricted Visibility; we are all equally stumbling around in the dark.  
Any vessel with a risk of collision with any other vessel shall:
· If the vessel is ahead – Avoid turning to port
· If the vessel is abaft the beam – Avoid turning towards them
· If they don’t show up on the RADAR, and they sound like they are forward of the beam, slow down until you can determine what is going on. You may have to slow to bare steerage way (the slowest you can go and still control your course)

Heading


FWD of Beam
Avoid Turn to Port




Abaft of Beam
Avoid Turn Towards Target














Ok, that still seems like a lot….. so let’s simplify even more for this course. All vessels will be PDV so you will not have to consider Hierarchy. 
First ask, can you see the other vessel?
		Yes (In sight) – What type of situation is it? 
· Overtaking (See their Stern Light): You are Giveway. Avoid them on either side
· Overtaking (They are behind you): You are Standon. Maintain Course and Speed or take action if they are not taking action. Do not alter course to Port for a vessel on your port side. 
· Head On (See both Side lights and Masthead lights are in a line): You are Giveway. Turn to STBD
· Crossing (See their STBD Light): You are Giveway. Turn to STBD or slow down (they pass ahead)
· Crossing (See their Port Light): You are Standon. Maintain Course and speed or take action if they are not taking action. Do not alter course to Port for a vessel on your port side
		No (Restricted Visibility) – Are they ahead of your beam?
· Yes – Avoid turn to port: Slow down or alter course to STBD
· No – Avoid turning towards them



One Last note, Multiple Vessels are not mentioned specifically in the Rules. This makes it a “special circumstance” and would fall under Rule 2. Rule 2 says basically says to do whatever you can to avoid collision, but also take action in accordance with good seamanship. Ultimately, try to follow the rules as closely as you possibly can, but you may have to depart from the rules

· For this class, you will identify the first target to take action for. Treat it as an individual case and solve for this vessel. Then check for the other vessels and see if it fixes the entire situation. If it does not, move to the next vessel and see if taking action for that vessel would fix the entire situation.
· To determine target to take action for identify in this order:
· Target with the soonest TCPA – You will hit this one first, so take care of it first
· Target which is furthest to the right – If you are altering course to the right, this will tend to take care of all the others at the same time
· Target with the smallest CPA



Part 1: One Target Plots


























Relative Motion Triangle – Instructions

[image: ]


1. Take a Range and Bearing of a target, plot it on your Maneuvering Board
	Label this point “R”







2. Wait some time, usually intervals of 6 minutes as it makes the math much easier (tenths rule)
[image: ]


3. Take a Range and Bearing of the target again and plot it’s new position on the Maneuvering Board
	Label this point “M”






[image: ]


4. Connect the two points, this creates your Relative Motion Line “RM”. It shows how the target is moving relative to you. If the line goes through the center (This is you on the RADAR screen), it will hit you.
	R to M is RELATIVE Motion







[image: ][image: ]5. Find the point on the line which is closest to the center of the circle. This is most accurately done by using your triangle to find where the point is perpendicular to the RM line. This is the CPA (Closest Point of Approach). The distance from the center to the point you marked as CPA will tell you the closest they will get to you.
[image: ]



5. Next draw your course going backwards from “R”. 









[image: ]6. Using the same time interval for time in-between plots of the target, calculate how far you would have traveled at your current speed. Measure along the course line drawn backwards from “R” and plot point “E”
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7. Connect “E” and “M”. This is the True Motion of the other vessel
	E to R is OUR “True” Motion
E to M Is THEM “True” Motion

[image: ]

[image: ]8. Solve for True Motion:
[image: ]For True Speed, measure the length of the E-M line
Convert this distance to Speed using: S=D/T
(Don’t forget to convert from minutes to hours)
			S = 2.3NM / (6min/60)
			S = 2.3NM / .1hrs
			True Speed = 23kts
For True Course, measure the angle of the E-M line, and then move it to the center. Double check that you are going in the correct direction (E to M is THEM)
[image: ]   [image: ]   
True Course: 280°T
[image: ][image: ]9. Solve for Relative Motion, repeat for the R-M line:
For Relative Speed, measure the length of the R-M line
Convert this distance to Speed using: S=D/T
(Don’t forget to convert from minutes to hours)
			S = 3.0NM / (6min/60) 
			S = 3.0NM / .1hrs
			Relative Speed = 30kts
For Relative Course, measure the angle of the R-M line, and then move it to the center. Double check that you are going in the correct direction (R to M is Relative Motion)
[image: ][image: ]




Relative Course: 228°T
10. Solve for TCPA:
[image: ]	Measure the distance from the first position to the CPA.
[image: ]










Convert this distance to time using: T=D/S
(Be sure you are using the Relative Speed as it is traveling across the RM line)
			T = 9.8NM / 30kts
			Time = .326 hours
			Time = .326 hours x 60 = 19.6 min
	Add this time to the time of R
			TCPA = 1200 + 19.6 min 
TCPA = 1219.6
11. Solve for Situation and if Giveway or Stand-on:
[image: ]	Draw ourselves in the center, draw them next to M based upon E-M
	What Rules of the Road situation is it?
	Crossing, we are giveway because they 
are on our STBD side



Plots 1-5 (Find: RM, TM, CPA, TCPA) – Homework

Plot 1 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: 1224
	Time
	Bearing
	Range

	1200
	074.6°T
	10.3NM

	1206
	074.4°T
	8.9NM

	1212
	074.2°T
	7.5NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	





Plot 2 – One Target Plot
Own Ship Info: 		Course: 34O.0°T		Speed: 8.0kts
Minimum CPA: 1.0NM
MX: Time - 1230
	Time
	Bearing
	Range

	1200
	169.5°T
	5.8NM

	1205
	169.3°T
	5.2NM

	1210
	169.1°T
	4.5NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	



Plot 3 – One Target Plot
Own Ship Info: 		Course: 202.0°T		Speed: 12.4kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	220.8°T
	12.2NM

	1206
	219.9°T
	10.0NM

	1212
	218.6°T
	7.9NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	





Plot 4 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 1.0NM
MX: Time - 1220
	Time
	Bearing
	Range

	1200
	068.1°T
	4.4NM

	1205
	067.7°T
	3.8NM

	1210
	067.0°T
	3.3NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	






Plot 5 – One Target Plot
Own Ship Info: 		Course: 060.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	085.0°T
	8.9NM

	1206
	083.6°T
	7.2NM

	1212
	081.3°T
	5.5NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	




















Plots 1-5 (Find: RM, TM, CPA, TCPA) – Answers

Plot 1 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	255.0°T

	12.3Kkts
	297.0°T
	15.0kts
	0.2NM
	1245
	Crossing
	Giveway



Plot 2 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	351.0°T

	7.5kts
	345.0°T
	15.0
	0.2NM
	1249
	Overtaking
	Stand-on



Plot 3 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	044.0°T

	22.0kts
	068.5°T
	12.0kts
	0.8NM
	1234
	Crossing
	Giveway



Plot 4 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	256.0°T

	6.5kts
	325.0°T
	10.0kts
	0.6NM
	1238
	Crossing
	Giveway



Plot 5 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	271.0°T

	16.0kts
	303.0°T
	9.5kts
	0.9NM
	1234
	Crossing
	Giveway







Unique Cases – Instructions

Sometimes, the Relative Motion Triangle “collapses” and you are left with a line. This is usually one of the special cases which include “Same Course/Same Speed”, “Opposite Course/Same Speed”, “Target is DIW”. DIW is Dead-In-Water or has no True Motion.
No E-M     Them Motion

R & M
E

E
R
M
E-R OUR Motion
E-M Them Motion
E-M Them Motion
E-R OUR Motion
E-R OUR Motion
E & M
R






Opposite Course/Same Speed
DIW
Same Course/Same Speed




Sometimes, the dots do not align perfectly such as these cases, but the triangle has collapsed. Best thing to do in these cases is to draw your motion lines (E to M is Them) (E to R is Our) (RM is Relative Motion), and then measure the direct values for those lines/motion vectors.











Plots 6-10 (Find: RM, TM, CPA, TCPA) – Homework
Plot 6 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	000.0°T
	11.1NM

	1206
	000.0°T
	9.2NM

	1212
	000.0°T
	7.2NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	





Plot 7 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 1.0NM
MX: Time - 1220
	Time
	Bearing
	Range

	1200
	180.0°T
	4.9NM

	1205
	180.0°T
	4.9NM

	1210
	180.0°T
	4.9NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	





Plot 8 – One Target Plot
Own Ship Info: 		Course: 234.0°T		Speed: 8.7kts
Minimum CPA: 2.0NM
MX: Time - 1220
	Time
	Bearing
	Range

	1200
	239.3°T
	11.7NM

	1205
	240.1°T
	10.2NM

	1210
	241.2°T
	78.6NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	





Plot 9 – One Target Plot
Own Ship Info: 		Course: 150.0°T		Speed: 12.4kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	158.9°T
	8.7NM

	1206
	160.4°T
	7.5NM

	1212
	162.4°T
	6.3NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	







Plot 10 – One Target Plot
Own Ship Info: 		Course: 275.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	281.8°T
	9.8NM

	1206
	283.5°T
	7.8NM

	1212
	286.4°T
	5.8NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	

	
	
	
	
	
	
	



















Plots 6-10 (Find: RM, TM, CPA, TCPA) – Answers

Plot 6 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	180.0°T

	20.0kts
	180.0°T
	10kts
	0.0NM
	1234
	Head-on
	Giveway



Plot 7 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	N/A

	N/A
	000.0°T
	10.0kts
	N/A
	N/A
	Same Course Same Speed
	No Risk of Collision



Plot 8 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	054.0°T

	19.0kts
	056.0°T
	11.0kts
	01.1NM
	1238
	Head-on
	Giveway



Plot 9 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	330.0°T

	12.3kts
	DIW
	DIW
	1.4NM
	1241
	DIW
	Giveway



Plot 10 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?

	095.0°T

	19.5kts
	095.0°T
	10.0kts
	1.2NM
	1230
	Head-on
	Giveway







Relative Motion Triangle – Instructions
Course Change and Speed Change

Although we are determining whether you are Stand-on or Giveway, we will be maneuvering for all targets to make sure that we have an appropriate CPA. We are taking action under the second stage of Stand-On which states, “You may take action if the other target is not taking action”.

1. We now need to find Mx (Maneuvering point). There are many ways to do this. It is sometimes based on a distance (ie. We will be maneuvering when the target is 5NM from us) or based on a time (ie. We will be maneuvering when the time is 1218 or we will be maneuvering 6 min after M). For this packet, we will be using a time to maneuver because this is more practical than waiting for an object to be a certain distance away. We will also be basing it off of the previous time intervals to make it a simple DR. 
For example, R was at 0000 and M was at 0006. Mx will be at 0012. 
This will be an easy 6min DR.
Since the distance from R to M was 6 minutes, we can just measure this length.
[image: ][image: ]







[image: ]







If you are doing a time which was not used in the triangle, you will need to calculate the distance you will travel from M until Mx, and then plot that distance from M.
2. Now we need to put in our minimum CPA circle. For this example, the Min CPA is 2.0NM which also aligns with the 2.0 ring. If it does not line up on a ring, you must draw this circle in with a compass.
[image: ]




Here is our Min CPA circle at 2.0NM







3. Then we determine the direction and amount that we need the RM line to bend at Mx. First draw the direction we want to take action, in this case to STBD
[image: ]










Notice the RM line goes ahead and to port of our vessel if we turn to STBD. When we begin trying options, make sure that the new RM line will do the same thing.
4. Put your triangle on Mx and move it so that it just barely touches the Min CPA. Also make sure it goes ahead and down our port side, similar to our drawing of the action of turning to STBD. Draw this line in.
[image: ]







[image: ]5. Shift this new RM line from Mx, back to M. “Move Mx to M”
Draw backwards through M






[image: ]








6. For a Course Change:
The length of E-R represents the speed of the vessel. So, if we want to keep the same speed, lets just measure the length of this line.
[image: ]







Now “Swing” R to the right so that it is on the new R-M line. Make sure that E does not move. We cannot move E or M because that would be changing THEM.
[image: ]








[image: ]This is labeled R’ because it is the New R. Connect R’ and E and this gives you OUR New Course.






Measure this angle of E-R’ for OUR New Course.
The new course here is 021°T
[image: ][image: ]










7. For a Speed Change:
The Length of E-R represents the speed, the angle of E-R represents the course. 
If we are changing the speed but not the course, we will leave the direction of the E-R line the same, and just “Shift” R.
Everything is the same up until Step 6, but this time, move R down to the intersection of E-R and R-M. 
[image: ][image: ][image: ] 









Measure the length of E-R’ and calculate for speed.
[image: ]
[image: ]








S = 1.8NM / (6min/60)
			S = 1.8NM / .1hrs
			Our New Speed = 18kts















Plots 1-5 (Find: Add New Course, New Speed) – Homework

Plot 1 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: 1224
	Time
	Bearing
	Range

	1200
	074.6°T
	10.3NM

	1206
	074.4°T
	8.9NM

	1212
	074.2°T
	7.5NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	






Plot 2 – One Target Plot
Own Ship Info: 		Course: 34O.0°T		Speed: 8.0kts
Minimum CPA: 1.0NM
MX: Time - 1230
	Time
	Bearing
	Range

	1200
	169.5°T
	5.8NM

	1205
	169.3°T
	5.2NM

	1210
	169.1°T
	4.5NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	



Plot 3 – One Target Plot
Own Ship Info: 		Course: 202.0°T		Speed: 12.4kts
Minimum CPA: 3.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	220.8°T
	12.2NM

	1206
	219.9°T
	10.0NM

	1212
	218.6°T
	7.9NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	





Plot 4 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 1.0NM
MX: Time - 1220
	Time
	Bearing
	Range

	1200
	068.1°T
	4.4NM

	1205
	067.7°T
	3.8NM

	1210
	067.0°T
	3.3NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	






Plot 5 – One Target Plot
Own Ship Info: 		Course: 060.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	085.0°T
	8.9NM

	1206
	083.6°T
	7.2NM

	1212
	081.3°T
	5.5NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	




















Plots 1-5 (Find: Add New Course, New Speed) – Answers

Plot 1 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	255.0°T

	12.3Kkts
	297.0°T
	15.0kts
	0.2NM
	1245
	Crossing
	Giveway
	071°T
	5kts



Plot 2 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	351.0°T

	7.5kts
	345.0°T
	15.0
	0.2NM
	1249
	Overtaking
	Stand-on
	202°T
	NA



Plot 3 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	044.0°T

	22.0kts
	068.5°T
	12.0kts
	0.8NM
	1234
	Crossing
	Giveway
	227°T
	4kts



Plot 4 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	256.0°T

	6.5kts
	325.0°T
	10.0kts
	0.6NM
	1238
	Crossing
	Giveway
	028°T
	7kts



Plot 5 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	091.0°T

	16.0kts
	303.0°T
	9.5kts
	0.9NM
	1234
	Crossing
	Giveway
	094°T
	3.5kts






Plots 6-10 (Add New Course, New Speed) – Homework
Plot 6 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	000.0°T
	11.1NM

	1206
	000.0°T
	9.2NM

	1212
	000.0°T
	7.2NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	





Plot 7 – One Target Plot
Own Ship Info: 		Course: 000.0°T		Speed: 10.0kts
Minimum CPA: 1.0NM
MX: Time - 1220
	Time
	Bearing
	Range

	1200
	180.0°T
	4.9NM

	1205
	180.0°T
	4.9NM

	1210
	180.0°T
	4.9NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	





Plot 8 – One Target Plot
Own Ship Info: 		Course: 234.0°T		Speed: 8.7kts
Minimum CPA: 2.0NM
MX: Time - 1220
	Time
	Bearing
	Range

	1200
	239.3°T
	11.7NM

	1205
	240.1°T
	10.2NM

	1210
	241.2°T
	78.6NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	





Plot 9 – One Target Plot
Own Ship Info: 		Course: 150.0°T		Speed: 12.4kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	158.9°T
	8.7NM

	1206
	160.4°T
	7.5NM

	1212
	162.4°T
	6.3NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	







Plot 10 – One Target Plot
Own Ship Info: 		Course: 275.0°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	Bearing
	Range

	1200
	281.8°T
	9.8NM

	1206
	283.5°T
	7.8NM

	1212
	286.4°T
	5.8NM



Other Ship Info:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	

	
	
	
	
	
	
	
	
	



















Plots 6-10 (Find: Add New Course, New Speed) – Answers
Plot 6 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	180.0°T

	20.0kts
	180.0°T
	10kts
	0.0NM
	1234
	Head-on
	Giveway
	046°T
	NA



Plot 7 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	N/A

	N/A
	000.0°T
	10.0kts
	N/A
	N/A
	Same Course Same Speed
	No Risk of Collision
	NA
	NA


Since there is no Risk of Collision, it does not have a situation and you do not have to maneuver for this target.
Plot 8 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	054.0°T

	19.0kts
	056.0°T
	11.0kts
	01.1NM
	1238
	Head-on
	Giveway
	305°T
	NA



Plot 9 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	330.0°T

	12.3kts
	DIW
	DIW
	1.4NM
	1241
	DIW
	Giveway
	187°T
	NA



Plot 10 – One Target Plot:
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	095.0°T

	19.5kts
	095.0°T
	10.0kts
	1.2NM
	1230
	Head-on
	Giveway
	324°T
	NA










Part 2: Multiple Targets Plots



























Multiple Target Plot – Instructions
Course Change and Speed Change

For Multiple Target plots, focus on each target individually up until the point where you determine course change. Yes, you are doing all three at the same time, but they are not dependent upon each other, so it is easier to focus on each one separately.
You will basically end up with several plots all on the same page. Two targets or three targets are the same, you just have more targets on the same page, so we will focus on two targets in this example.


[image: ]


















1. First, we must decide which target to maneuver for. We often call this the “Dangerous Target” or “Maneuvering Target”. To decide this, we ask ourselves the following questions in order:
1. Who will we “hit” first? Who has the earliest TCPA
In this example, the TCPA is the same, it is 0020 for both. If the TCPAs are the same, or fairly close, you move on to the next question.
2. Who is the furthest right?
We ask this because generally, we will be altering course to STBD. When altering course to STBD for the right most vessel, it tends to help the situation for the other vessels as well.
In this case, Target 2 is the furthest right. We will be maneuvering for Target 2.
Although we are determining whether you are Stand-on or Giveway, we will be maneuving for all targets to make sure that we have an appropriate CPA. We are taking action under the second stage of Stand-On which states, “You may take action if the other target is not taking action”.

2. Next, we will focus on the “Dangerous Target” and solve a Course Change for this target. This follows the same steps we had before.
[image: ]Find Mx for Dangerous Target. In this example, we used 0012














Draw New Relative Motion Line from Mx so that it is touching the Minimum CPA. 
In this case we used 2.0NM for the Min CPA. 
Also, make sure the direction of the new Relative Motion Line is correct. Here we drew us altering to STBD, which had the RM line going Ahead and Down our Port Side. Make sure the New RM line is doing the Same thing.
[image: ]












Shift New RM from Mx to M. Draw backwards from M
[image: ]









“Swing” R to find R’

[image: ][image: ]
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[image: ]3. Now, we must double check that this also fixed the minimum CPA issue we had with Target 1.
Measure OUR New Course










Shift to E on Target 1 and draw OUR New Course
[image: ][image: ]















Measure the length of E-R. This represents OUR Speed. Swing R to OUR New Course.
[image: ][image: ]
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Measure the New Relative Motion line on Target 1 and shift it to the Mx point on Target 1. Draw the New Relative Motion line at Mx for Target 1. 
[image: ][image: ]
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Ask yourself if this New Relative Motion line for Target 1 is also good, or if it causes more issues. This one looks good to me!
**If it does not work, you need to repeat Step 3, but for the target where it still has a Risk of Collision.**
To do this, erase everything from Step 3. Shift your focus to the new “dangerous target” and repeat Step 3 for the new “dangerous target”.
Plots 11-15 (2 Target Plots) – Homework
Plot 11 – Two Target Plot
Own Ship Info: 		Course: 000°T		Speed: 10.0kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range

	1200
	070.1°T
	8.4NM
	359.9°T
	12.1NM

	1206
	069.8°T
	6.9NM
	359.9°T
	9.9NM

	1212
	069.2°T
	5.4NM
	359.9°T
	7.8NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	





Plot 12 – Two Target Plot
Own Ship Info: 		Course: 000°T		Speed: 8.7kts
Minimum CPA: 1.5NM
MX: Time - 1220
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range

	1200
	071.6°T
	5.9NM
	238.0°T
	6.0NM

	1206
	070.5°T
	5.1NM
	239.0°T
	5.1NM

	1212
	069.0°T
	4.4NM
	240.5°T
	4.3NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	




Plot 13 – Two Target Plot
Own Ship Info: 		Course: 020°T		Speed: 10kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range

	1200
	079.1°T
	9.5NM
	343.8°T
	6.9NM

	1206
	079.1°T
	8.3NM
	343.5°T
	5.7NM

	1212
	079.1°T
	7.1NM
	343.1°T
	4.6NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	





Plot 14 – Two Target Plot
Own Ship Info: 		Course: 042°T		Speed: 11.2kts
Minimum CPA: 1.5NM
MX: Time - 1209
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range

	1200
	045.1°T
	5.4NM
	347.3°T
	6.1NM

	1206
	045.0°T
	3.5NM
	346.0°T
	5.1NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	



Plot 15 – Two Target Plot
Own Ship Info: 		Course: 275°T		Speed: 10kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range

	1200
	275.3°T
	9.7NM
	236.8°T
	10.8NM

	1206
	275.3°T
	7.7NM
	237.1°T
	8.5NM

	1212
	275.3°T
	5.7NM
	239.1°T
	6.3NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	



















Plots 11-15 (2 Target Plots) – Answers
Plot 11 – Two Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	254°T

	15kts
	293°T
	15.0kts
	0.1NM
	1233
	Crossing
	Giveway
	078°T
	3.5kts

	T2

	180°T
	22kts
	180°T
	11.0kts
	0.0NM
	1233
	Head-on
	Giveway
	-
	-



Plot 12 – Two Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	260.0°T

	9kts
	311°T
	12.0kts
	0.9NM
	1234
	Overtaking
	Stand-On
	044°T
	7.5kts

	T2

	053.0°T
	10kts
	027°T
	17.0kts
	0.5NM
	1239
	Crossing
	Giveway
	-
	-



Plot 13 – Two Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	260.0°T

	12kts
	313°T
	10kts
	0.2NM
	1248
	Crossing
	Giveway
	062°T
	6.5kts

	T2
	166.0°T

	12
	104°T
	6.5kts
	0.2NM
	1234
	Crossing
	Stand-on
	-
	-


Check 2 First because of earlier TCPA, but it does not provide enough of a correction for T1 and is still a dangerous situation. You must then redo the calculation base
Plot 14 – Two Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	229.0°T

	18.5kts
	229.0°T
	7.0kts
	0.0NM
	1218
	Head-On
	Giveway 
	104.5°T
	NA

	T2
	175.0°T

	10kts
	103.5°T
	8.5kts
	0.8NM
	1237
	Crossing
	Stand-on
	-
	-



Plot 15 – Two Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	095.5°T

	20kts
	068°T
	21kts
	0.0NM
	1230
	Crossing
	Stand-on
	076°T
	NA

	T2
	054.0°T

	23kts
	037°T
	29kts
	0.5NM
	1228
	Overtaking
	Stand-on
	-
	-


Although we are stand-on, we decide to take action as the other vessel is not taking action
Plots 16-20 (3 Target Plots) – Homework
Plot 16 – Three Target Plot
Own Ship Info: 		Course: 000°T		Speed: 10kts
Minimum CPA: 1.0NM
MX: Time - 1212
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range
	T3 Bearing
	T3 Range

	1200
	325.9°T
	5.1NM
	358.5°T
	5.0NM
	075.9°T
	6.5NM

	1206
	318°T
	4.3NM
	358.5°T
	5.0NM
	076.1°T
	4.9NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	

	T3

	
	
	
	
	
	
	
	
	
	



Plot 17 – Three Target Plot
Own Ship Info: 		Course: 025°T		Speed: 10kts
Minimum CPA: 2.0NM
MX: Time - 1218
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range
	T3 Bearing
	T3 Range

	1200
	252°T
	9.5NM
	025.1°T
	7.8NM
	048.1°T
	9.9NM

	1206
	252°T
	9.5NM
	025.1°T
	6.8NM
	047.9°T
	8.3NM

	1212
	252°T
	9.5NM
	025.1°T
	5.8NM
	047.7°T
	6.6NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	

	T3

	
	
	
	
	
	
	
	
	
	



Plot 18 – Three Target Plot
Own Ship Info: 		Course: 310°T		Speed: 10kts
Minimum CPA: 1.0NM
MX: Time - 1224
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range
	T3 Bearing
	T3 Range

	1200
	246.7°T
	6.6NM
	310.4°T
	6.5NM
	003.1°T
	5.6NM

	1206
	247.2°T
	5.7NM
	310.4°T
	5.6NM
	003.1°T
	4.5NM

	1212
	248.0°T
	4.9NM
	310.4°T
	4.6NM
	003.1°T
	3.5NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	

	T3

	
	
	
	
	
	
	
	
	
	



Plot 19 – Three Target Plot
Own Ship Info: 		Course: 270°T		Speed: 8.7kts
Minimum CPA: 1.0NM
MX: Time - 1224
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range
	T3 Bearing
	T3 Range

	1200
	234.8°T
	6.1NM
	270.7°T
	6.2NM
	323.5°T
	6.5NM

	1206
	234.8°T
	6.1NM
	270.7°T
	5.4NM
	323.0°T
	5.5NM

	1212
	234.8°T
	6.1NM
	270.7°T
	4.5NM
	322.5°T
	4.5NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	

	T3

	
	
	
	
	
	
	
	
	
	



Plot 20 – Three Target Plot
Own Ship Info: 		Course: 165°T		Speed: 11.2kts
Minimum CPA: 2.0NM
MX: Time - 1212
	Time
	T1 Bearing
	T1 Range
	T2 Bearing
	T2 Range
	T3 Bearing
	T3 Range

	1200
	160.1°T
	7.7NM
	176.3°T
	9.8NM
	243.3°T
	8.2NM

	1206
	159.2°T
	6.6NM
	177.4°T
	7.7NM
	244.0°T
	6.6NM



Other Ship Info:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	

	
	
	
	
	
	
	
	
	

	T2
	

	
	
	
	
	
	
	
	
	

	T3

	
	
	
	
	
	
	
	
	
	



















Plots 16-20 (3 Target Plots) – Answers
Plot 16 – Three Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	180°T
	10kts
	DIW
	DIW
	2.9NM
	1225
	DIW
	Giveway
	-
	-

	T2
	NA
	NA
	000
	10kts
	@CPA
	@CPA
	Same Course/ Speed
	Giveway
	-
	-

	T3
	256°T
	16.5kts
	289°T
	16.5kts
	0.2NM
	1224
	Crossing
	Giveway
	065°T
	5kts



Plot 17 – Three Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	NA
	NA
	025°T
	10kts
	@ CPA
	@ CPA
	Same Course/ Speed
	Giveway
	-
	-

	T2
	205°T
	10kts
	DIW
	DIW
	0.0
	1246
	DIW
	Giveway
	-
	-

	T3
	230°T
	16kts
	255°T
	8.9kts
	0.1NM
	1234
	Crossing
	Giveway
	062°T
	5kts



Plot 18 – Three Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	062°T
	12.5kts
	000°T
	10kts
	0.2NM
	1246
	Crossing
	Stand-on
	-
	-

	T2
	130°T
	10kts
	DIW
	DIW
	0.0NM
	1239
	DIW
	Giveway
	-
	-

	T3
	184°T
	11kts
	245°T
	8.9kts
	0.1NM
	1230
	Crossing
	Giveway
	029°T
	2.5kts



Plot 19 – Three Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	NA
	NA
	270°T
	8.7kts
	@ CPA
	@CPA
	Same Course/ Speed
	NA
	-
	-

	T2
	090°T
	8.7
	DIW
	DIW
	0.0
	1243
	DIW
	Giveway
	-
	-

	T3
	146°T
	10kts
	200°T
	8.9kts
	0.3NM
	1238
	Crossing
	Giveway
	304°T
	6kts



Plot 20 – Three Target Plot:
	Target
	Relative Course
	Relative Speed
	True Course
	True Speed
	CPA
	TCPA
	Situation
	Giveway or Stand-on?
	New Course
	New Speed

	T1
	344°T
	11kts
	DIW
	DIW
	0.5NM
	1241
	Head-on
	Giveway
	-
	-

	T2
	352°T
	21
	004°T
	10kts
	0.7NM
	1229
	Head-on
	Giveway
	-
	-

	T3
	062°T
	16
	105°T
	16.0kts
	0.3Nm
	1231
	Crossing
	Giveway
	244°T
	5.0kts


Triangle is small, could be a little inaccurate or has more error due to the small triangle



Part 3: Calculator-less Calculations
























Tenth’s Rule

We generally use 6 min intervals in most of our navigation calculations because it is 1/10 of an hour. We do this because it makes the math easy and can do it quickly in our head. This means we can focus on more important things such as not colliding with a target.
To convert Speed to a Distance using a 6 min interval you simply move the decimal back one place. (The number should get smaller)
For example:
If we are going 20kts, we will go 2.0NM in 6 min
	D = S x T
	D = 20kts x 6min
	D = 20kts x .1 hr
	D = 2.0

To convert a Distance to a Speed, move the decimal forward one place. (The number should get bigger)
For example:
If we went 1.1NM in 6 min, we were going 11kts
	S = D /  T
	S = 1.1NM / 6min
	S = 1.1NM / .1min
	S = 11kts

This also works with other multiples of 6min. 12min is .2hr and 3min is .05hr
So, for 12min, double and move the decimal place
For 3min, cut it in half and move the decimal place

We are going 22kts for 3 min			We are going 15kts for 12min
	D = 22kts x .05hr				D = 15 x .2
	D = 1.1NM					D = 3.0NM

Tenth’s Rule – Homework
Distance and Time
1. 	1NM & 6min        	Speed:  ________
2.	 2.2NM & 6min		Speed:  ________
3. 	3.1NM & 6min		Speed:  ________
4. 	0.5NM & 6min		Speed:  ________
5.	1.2NM & 6min		Speed:  ________
6.	.6NM & 3min		Speed:  ________
7.	1.2NM & 3min		Speed:  ________
8.	2.4NM & 12min		Speed:  ________
9.	4.2NM & 12min		Speed:  ________
10.	3.0NM & 12min		Speed:  ________

Speed and Time
1. 	15kts & 6min		Distance:   ________
2.	20kts & 6min		Distance:   ________
3.	12kts & 6min		Distance:   ________
4.	8kts & 6min		Distance:   ________
5.	32kts & 6min		Distance:   ________
6.	18kts & 3min		Distance:   ________
7.	22kts & 3min		Distance:   ________
8.	8kts & 12min		Distance:   ________
9.	6kts & 12min		Distance:   ________
10.	24kts & 12min		Distance:   ________





Tenth’s Rule – Answers

Distance and Time
1. 	1NM & 6min        	Speed: 10kts
2.	 2.2NM & 6min		Speed: 22kts
3. 	3.1NM & 6min		Speed:  31kts
4. 	0.5NM & 6min		Speed:  5kts
5.	1.2NM & 6min		Speed:  12kts
6.	.6NM & 3min		Speed:  12kts
7.	1.2NM & 3min		Speed:  24kts
8.	2.4NM & 12min		Speed:  12kts
9.	4.2NM & 12min		Speed:  21kts
10.	3.0NM & 12min		Speed: 15kts

Speed and Time
1. 	15kts & 6min		Distance:   1.5NM
2.	20kts & 6min		Distance:   2.0NM
3.	12kts & 6min		Distance:   1.2NM
4.	8kts & 6min		Distance:   0.8NM
5.	32kts & 6min		Distance:   3.2NM
6.	18kts & 3min		Distance:   0.9NM
7.	22kts & 3min		Distance:   1.1NM
8.	8kts & 12min		Distance:   1.6NM
9.	6kts & 12min		Distance:   1.2NM
10.	24kts & 12min		Distance:   4.8NM




Logarithmic Scale
At the bottom of the Rapid RADAR Sheet, there is also a scale which allows you to calculate anything which is outside of the standard 6min very quickly without a calculator. It is a little awkward at first, but once you get the hang of it, it is extremely fast and easy.
There are really only two rules,
Distance on the Left, Time on the Right
And
Speed on the Left, 60 min on the Right
The plot also tries to give you an example at the bottom, but most people don’t understand what they are trying to show and ignore it. But if you understand the process, you really don’t have to remember anything because the sheet gives you that example.

Here is the example right here:
See how the measurement of Distance on the Left and Time on the right is the same as Speed on the left and 60min on the right. 
[image: ]
[image: ]

So, what the example is trying to show, is that you need to find which version of the two rules you have. Do you have distance and time? Or do you have Speed? Whichever complete divider rule you have, start with that spread of the dividers, then shift to what you know from the other rule.
If you have Speed and Distance:
[image: ]
Place the right point of your divider on 60, 
and then measure out to your speed.




[image: ]

Pick up your dividers, and place the
Left divider on your Distance





[image: ]

Let your right divider fall down on the scale
Where it falls is your time










If you have Distance and Time:
[image: ]
Place the Left point of your divider on 
the Distance




[image: ]
Then place the Right divider on your Time





[image: ]
Pick up the dividers and place the Right 
Point of your dividers on 60min






[image: ]
Let the left side fall down to your Time







If you have Time and Speed:

[image: ]Place the right point of your divider on 60, 
and then measure out to your speed.






[image: ]Pick up your dividers, and place the
Right divider on your Time







Let your Left divider fall down on the scale
[image: ]Where it falls is your Distance










Logarithmic Scale - Homework

   	Distance			Time			Speed
1.	1NM				6min			____________
2.	0.3NM				2min			____________
3. 	2.5NM				10min			____________
4.	2.7NM				12min			____________
5. 	14NM				50min			____________
6.	2NM				6min			____________
7.	1NM				____________		8kts
8.	1.6NM				____________		20kts
9.	10NM				____________		26kts
10.	9NM				____________		21kts
11.	12NM				____________		14kts
12.	6NM				____________		17kts
13.	____________			10min			15kts
14.	____________			45min			14kts
15.	____________			6min			19kts
16.	____________			30min			18kts
17.	____________			17min			13.5kts
18.	____________			20min			10kts








Logarithmic Scale - Answers

   	Distance			Time			Speed
1.	1NM				6min			__10kts______
2.	0.3NM				2min			___9kts______
3. 	2.5NM				10min			___15kts_____
4.	2.7NM				12min			___13.5kts____
5. 	14NM				50min			____16.8kts___
6.	2NM				6min			____20kts_____
7.	1NM				____7.5min___		8kts
8.	1.6NM				___4.8min____		20kts
9.	10NM				___23min____		26kts
10.	9NM				___26min____		21kts
11.	12NM				___51min____		14kts
12.	6NM				___21min____		17kts
13.	___2.5NM____			10min			15kts
14.	___10.5NM___			45min			14kts
15.	___1.9NM____			6min			19kts
16.	___9NM______			30min			18kts
17.	___3.8NM____			17min			13.5kts
18.	___3.3NM____			20min			10kts
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