This was in the Naval Proceeding of July 1907. It clearly explains the Technique.

The figure is the same as Surface Warfare School, Class notes. As I said before, my techniques are in NAVY course and text, but not civilian? Are they that difficult?
I have been told that they are advanced, but are they. This is in the NO 9 Bowditch of 1977.
Solving the Cross Bearing Triangle Mystery  Master Chief Byron Franklin (SS), U.S. Navy (Retired) 
Many quartermasters second class (QM2s) are piloting valuable older ships with the worst of gyroscopes and technical help; I was among them. But critical navigation choices and decisions should not be made based only on the latest electronics. Visual cross bearing was the method most often used before GPS, and most likely its backup. Today GPS is the primary fix method in restricted waters, but other means such as visual and radar must also be tapped. No one resource can be relied upon.
To compete and support GPS, visual cross bearings must be accurate and as precise  as possible. We should already be teaching junior QMs this critical technique. In basic schools, as well as in reference books, the procedure commonly taught is to place the fix in the center of the triangle. But this method actually counteracts a good fix. It should be replaced with the easy-to-use, proven, and logical Franklin Piloting, which I developed (in 1960) and has been taught at Annapolis Officer’s Candidate School, Officer’s Surfaces Warfare School in Newport, Rhode Island. Imagine the following scenario. Note what was taught was to officer only.
Fantasy?
 “Are you getting good fixes, Navigator?” asks the captain. 
“Yes, Captain,” says the navigator, “our cross bearings are small triangles that are in the ball park of the nearby buoy. The quartermaster is placing the fix at the center of a small triangle. The only problem is the plot shows us straddling the buoy to starboard. Captain, for safety we should notify the Coast Guard to check if the buoy drifted out of its charted position.”
“Don’t bother the CG,” comes the prompt reply. “I will report the buoy situation to the squadron. They’ll take care of it.”

This ship has just come out of yard overhaul, where the gyro system was adjusted with sun azimuths and a zero error was recorded in the azimuth log. The piloting team is seasoned. Everything is fine—except for some unknown problem with the triangle and fix position placed on the charted buoy. 

Reality 
The above situation actually occurred and was reported to the squadron. The squadron  QM with the ship’s chart and bearing book explored the mystery of the triangle that straddled the buoy.
 By the following Questions.
1. Did the ship have compass error that caused the triangle? Yes, the ship compass was in error.The squadron QM knew because of Previous fixes on the chart had similar triangles, and the log stated the ship had passed the buoy to the starboard. 
2. Why did the QM2  decide that the center of the triangle was the ship’s position and fix? The QM2 decided in accordance with accepted practice as taught by piloting instructors in various schools, books, and publications.

3. Did the navigator and QM2 take all measures to reduce the triangle or find gyro error? No, but they did follow the book and had knew other known alternative.
4. Is there anything they could have done differently? Yes, but they would have to know-the Franklin Piloting technique that  QM would use to solve the compass problem.
5. Did the ship hit the buoy as the charted fix showed? No. part of the triangles clearly showed the distance that the ship passed the buoy to starboard.
There were clues to solve this problem, such as the triangles of previous fixes, radar, and seaman eye agreeing that the buoy was passed to starboard, but they were missed, due to inexperience The QM2 shipboard was not taught Franklin Piloting at the Surface Warfare Officers School, all other schools teach positions in the center of the triangle.) and being satisfied with the triangles and placing the positions in their center, as is taught and is accepted practice. A navigation range for a compass check would have solved the mystery (that is, two charted navigation aids with a known  compass direction that the ship is inline with for a compass check,)  but the range is a rare chance of opportunity.
Another accepted procedure is trial and error, a round of bearings of three charted objects. This fix is then plotted. If the line of position meets at a point fix, no error exists. If they form a triangle, one degree is added or subtracted (guessed) to each bearing and plotted until a small triangle or a point. The total correction applied is compass error.
But this is impractical and a waste of time. In hazardious water, regulations require a fix every three minutes. If there is no fix, the ship must consider coming to all stop.
The Franklin Piloting Technique

Most of my 27 years as a quartermaster were spent at sea, where I navigated and taught the skills while thinking outside the box (for example, beyond the traditional cross bearing procedures). This is how I developed is a technique that is predictable, simple, quick, more accurate, and that continually monitors compass error and correction. 
I used this specialized knowledge for more than 30 years to solve such problems, as well as all compass/gyro problems on ships where I was a crew member. I was often called on to solve other ships’ and submarines’ compass and fixing problems, after they had reported trouble in transit of restricted waters. With a little practice, you too can solve the triangle mystery.

In my experience, the following conditions are always in place.
• Navigation aids (NAVAIDS) are accurately printed on the chart and easy to identify correctly.

• Trained bearing-takers can sight bearings of NAVAIDS with accuracy of 0.2 degrees or less, and they can call in a round of bearings a few seconds after the mark.

• A 1 degree compass error will produce a line of position (LOP) with its closest point of approach (CPA) of approximately 1 to 60 ratios distance to a NAVAID. That is, close NAVAIDS LOPs pass the ship’s compass at a closer distance than a far NAVAID LOP.

• LOP while facing each NAVAID from the fix or ship: LOP passes through the ship’s compass if the error is 0; to the right if the error is east; and to the left if the error is west. Most ships have some gyro or alignment error.

The Basic Approach: Use a mechanical approach to fix the ship’s position, after which you can find and monitor Gyro error both alongside a pier and under way. Take a round of bearings on three charted NAVAIDS consisting of two close bearings and one far. Any combination works, but one farther ensures increased accuracy.
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1. Find the fix. The two close bearings with well-spread LOP intersection is the fix.
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2. Find the error and monitor gyro error. The far NAVAID is not part of the fix, but is called the indicator. It indicates information of fix accuracy and gyro error.[image: image3.png]Gyro error
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 If the indicator passes through the fix, the gyro is true and the gyro error is zero. There is no gyro error and no correction. If it misses the fix—forming a triangle—the gyro has error, and a correction is indicated.

A Mechanical Way to Find Error: Place yourself at the fix looking at the far NAVAID. If the indicator passes to your left hand, the error is west. To correct, you subtract error. If the indicator passes to the right hand, the error is east; to correct, you add (see Figure 1). 

• Use the word read as a memory aid (right east add). This will allow you to ascertain at a glance whether the error is east or west—no more guessing.
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 The number of degrees in error is the difference between the observed bearing called (the indicator drawn on the chart)  and the charted fix to far NAVAID. (This is a true bearing from the ship to the far NAVAID.) The correction, west (-) or east (+), and the number of degrees are now known and can be added to the observed bearing (called-in) and plotted for a closed or no triangle fix. The drafting machine can be adjusted by adding the error. Log the error and watch the indicator for possible future error.

Learning How to Use Visual Cross Bearings: We need to stop teaching that the ship’s position is placed in the center of the triangle: most often the ship is not, in fact, there. Instead, students must learn to place the fix at the intersection of the two closer NAVAIDS with well-spread angles. This fix is always closer to the ship than is the center of the triangle. 
When observing NAVAIDS for visual fixes, use the same instrument (Alidade or bearing circle) for finding compass error and fixing the ship on the chart. Do not align the gyro using azimuth of the sun or other celestial bodies whenever NAVAIDS are available. The azimuth circle is often in error and cannot give the accuracy needed for fixing in restricted waters.

This technique should be taught in basic school. It takes no longer and imparts a skill that will need to be learned later anyway, for accuracy. It is important that cross bearings be the most accurate possible in order to support and compete with GPS. 
Most important, students must practice. The maneuvering board and parallel ruler can provide experience. Setting up many different problems will prove the technique can solve compass errors and reduce triangles to an accurate fix, while students observe how each LOP of various distances and angles work in relation with one another. Each problem is worked using the same technique.

Maneuvering Board Exercise: 

1. Place the ship in the center of the board.

2. Place three NAVAIDS at various distances and on various bearing lines.

3. Write down the true bearings of each NAVAID.

4. Add or subtract (create an error) to put the same amount of error in each true bearing and call them observed bearings.

5. Plot the observed bearing on the maneuver board.

6. Observe the plot. See how the observed LOPs form near the ship.

7. Use the Franklin technique to find the fix (see Figure 1).
8. Find the compass error correction, west or east, and the amount. The correction should be equal to the amount you used in Step 4 above—but the opposite sign.

9. Use the correction and re-plot.

10. Observe the plot in regard to the ship’s position (M/center), the observed plot, and the corrected plot. Note that usually the ship is not in the triangle.

11. Repeat this exercise often to gain competence, insight, and experience in piloting.

BIO: Byron was a quartermaster for more than 27 years, 8 of those as a Master Chief mostly at sea. He developed many navigation techniques that are used today, including Franklin Piloting, Franklin Continuous Radar, and Special Radar. He was awarded the Navy Commendation Medal for aiding the Oceanographic Officer pertaining to Piloting, Radar Celestial and Radio Navigation. Journals in which his articles have appeared include Journal of Navigation, Cruising World, Ocean Navigator, Sail, American Practical Navigator, and Radar Manual No. 1310.
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