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     As most AOMCI members know, ignition system on antique outboards are usually 

“magneto” systems, as opposed to battery, points and coil types of systems.  This means 

that the power to generate the ignition spark comes from a magnet and pickup coil, 

instead of from a battery.  (The spinning magnet and pickup coil form an electric 

generator, eliminating the need for a battery.)   And, most AOMCI members probably 

also know that the faster you spin a generator, the more power you get out of it.    

 

    However, what most people are not aware of is that all permanent magnets slowly lose 

their charge over time.   And, the weaker a magnet gets, the less power you get out of 

your "generator".   Eventually, the magneto in your outboard will get to the point where it 

cannot generate spark at lower speeds (in Revolutions Per Minute, or RPM) anymore.   

This means that you will have to spin the motor faster to get the spark to work, and it 

limits how low of an idle speed the motor can achieve.   This translates into harder 

starting, and rough, higher idle speeds. 

 

    The question is, just how fast do magnets lose their charge in outboard motors? After 

all, if it takes 1000 years for a magnet to lose its charge, this is sort of a pointless 

discussion!  But, if they can lose their charge significantly in less than 100 years, then our 

90 year old antique outboards might have significant problems with weak magnets. 

 

    Now, this question of “how fast do magneto magnets lose their charge", and "does re-

magnetizing your flywheel magnets have any benefit" is one of the most hotly debated  

topics on the AOMCI forums.   If you ask 10 members for their thoughts, you will get at 

least 12 different opinions!  Some will say that they had their magnets recharged, and it 

made no difference at all to the operation behavior of their outboard.  Others will claim 

that their motor didn’t run at all, but after they had the magnets recharged, the motor now 

runs perfectly with a smooth, low idle speed.    Who is right?   Well, perhaps they both 

are. 

 

   One thing we noticed is that none of the people on the Forums had taken any actual 

measurements of their engines performance.  Nobody had actually measured the strength 

of their magnets, or of the idle RPM before or after the magnets were recharged.  Without 

any measurements taken by actual test equipment, the opinions of these folks on the 

Forums were just subjective opinions, with no hard data to back them up.  So, we at the 

Western Reserve Chapter of the AOMCI decided to do a formal scientific study, to bring 

some actual knowledge to this debate. 



 

    The first question we needed to answer was, just how fast do magnets in outboards lose 

their charge?  A quick review of the literature on Permanent Magnets raised far more 

questions than it produced in the way of answers.  More to the point, the types of magnets 

that we have in our antique outboards are nothing at all like the modern “rare earth" 

Samarium Cobalt and Neodymium magnets that are popular today. 

 

   
 

   All of the articles we read stated that there were many things that could cause a magnet 

to lose it’s charge, including heat, shock and vibration, stray magnetic fields, radiation, 

the chemical composition of the magnetic material itself, and (significantly) the shape of 

the magnet in question.   Great….this proved to be of little help at all! 

 

   So, we decided to do a formal lab test on a number of outboards, and figure this out for 

ourselves.  We decided to test a collection of outboards using the following test 

procedure: 

 

1) We would remove the spark plug (so it would make the motor easy to spin!).  

Then, we would spin the motor slowly, and measure the RPM at which the 

magneto could generate a consistent, even spark.  

2) We would then remove the flywheel, and the magneto magnets. 

3) The strength of the magnets would be measured in Gauss. 

4) The magnets would then be “recharged” on a commercial outboard flywheel 

magnetizer.  

5) The magnets would then be measure (in Gauss) to see if there was any significant 

increase in field strength. 

6) The outboard magnets and flywheel would then be re-installed on the motor. 

7) We would then spin the motor slowly again, and measure the RPM at which the 

magneto could generate a stable, consistent spark, and note if there were any 

significant improvements. 

   To perform these tests, we used the following test equipment: 

 



 
    Not many people have actually seen one of these Stevens Instruments magnetizers, 

as they have not been produced (for that matter, by ANY company) for over 30 years.  

Modern magnets just don’t lose their charge like the old steel and Alnico magnets 

used in the antique outboards we are dealing with!   But, some older outboards did 

have problems with magnets losing their charge, and back 50 years ago, marine repair 

shops usually did have a magnetizer as part of their standard repair equipment.  Good 

luck finding a marine repair shop that still has one today!  (For that matter, good luck 

trying to find a marine repair shop that will even look at an antique outboard, no 

matter what you might be willing to pay!  This is why the AOMCI exists!) 

 

   The Stevens unit was by far the most popular magnetizer of it’s day, and there are a 

few AOMCI members that still own one of these old units.  The key to this 

magnetizer was it’s rather unique "pole pieces”, that were built to be able to directly 

couple to almost any type of flywheel magnet.  See the pictures below for details: 

 
 



 
 

   And so, armed with our test equipment and magnetizer, we set up a test stand and 

started collecting data.  Over several months, we collected data on 20 different 

motors. 

 



 
   We quickly discovered that there were more flywheel / magnet / spark coil 

configurations than we could imagine.   Almost no two motors were the same in their 

construction!   And, as we were soon to discover, the physical arrangement of the 

magnets is a large predictor of how well they will survive over time. 
 

 



 
 

 



 
 

Analysis of Test Results 
 

1) First of all, we discovered that EVERY OUTBOARD did show some 

improvement in magnetic field strength, typically about 25% to 50%.   This 

increase in magnet strength, however, did NOT directly correspond to an increase 

in low-RPM ignition performance.  The relationship between magnet strength and 

low-RPM performance was NOT a simple 1 to 1 relationship.  The types and 

sizes of the magnets and coils had a strong impact on the performance of the 

“recharged" magneto system.   While every outboard showed some improvement, 

the low RPM speed on some (for example) might have only dropped from 120 to 

100 RPM…..far too low of a improvement to perceive without test equipment.   

On other outboards, even if the magnetic improvement was slight, the RPM 

needed for a hot spark might drop from 300 to less than 100 RPM.   It was 

impossible to predict how much improvement in spark strength and lowering of 

RPM you would get, just based on the improvement in the magnet strength.  

2) On the REALLY OLD outboards (pre 1930)…..we discovered that most of them 

were WILDLY OVERBUILT.  The size of the magnets in the flywheels, and the 

size of the pickup coils and armatures, were FAR LARGER than was necessary to 

product a very nasty spark, even at fairly low RPM speeds.   Take a look at the 

size of the magnets, pole pieces, and coils in this 1926 Caille “5-Speed”, for 

example.  These parts are at least 3 times larger than they needed to be, to produce 

a reliable spark at very low RPMs.  For this reason, many of the 1920s vintage 

outboards did NOT show much improvement, because even with significant loss 



of magnetic field strength, they still had far more size than was necessary to 

produce a good low RPM spark.    We suspect this is why many people had their 

magnets recharged, and did not see any improvement in performance that they 

could perceive with their 5 senses. 

 
3)  We had one 1925 Johnson K45 that could knock a person on their backside, at 

under 45 RPM, just turning the flywheel by hand.  (Ask me how I know this, and 

why Gary Orloff is still laughing about it!)   But, not every 1920s outboard held 

up this well.  Look at the 1933 Caille Model 179, in the picture below.  Note how 

it has two separate bar magnets (not the large huge “U” magnet like what was in 

the Caille 5-Speed.)  This magnet had significant loss in strength and RPM 

performance over time.  We theorize that the “U” magnets, with their end pole 

pieces so close together, sort of act like their own “keeper”.  The Model 179, in 

contrast, acts like raw bar magnets with no “keeper”, and this might account for 

the losses. 

 



4)  Once you get to the mid 1930s, two big changes seem to have occurred at almost 

the same time: 

 

1. The manufacturers switched to the “3-pole” armatures, and MUCH 

SMALLER magnets and pickup coils.  Clearly, this was done to save 

costs.  However, now that the magneto components were JUST BARELY 

LARGE ENOUGH TO DO THE JOB, any loss in magnet strength 

produced a SIGNIFICANT LOSS in low-RPM performance. 

2. By the later 1930s, most manufacturers switched from STEEL to 

ALNICO magnets.  This greatly reduced the size of the magnets needed to 

get a hot spark at low RPM.  However, the Alnico magnets were too new 

for the manufacturers to have any experience with them, so some were 

oversized, and some were undersized.    

 

      As a result of these two evolutionary changes at the same time, the mid 1930s to 

early 1940s motors seemed to be the most vulnerable to loss of magnet strength, 

AND to loss in low RPM performance because of it.  It was this group of motors 

that seemed to have the most improvement when their magnets were recharged. 

 

5)  After 1950, however, most manufacturers seemed to get everything sorted out.  

They managed to take advantage of the more powerful Alnico magnets, and also 

figured out the optimal size for their pickup armatures and coils.  As a result, 

outboards after 1950 seemed to NOT have significant problems with loss of 

magnet strength producing performance problems.  (However, again, EVERY 

outboard did show SOME improvement, on the order of 10 to 20%, in spark 

performance.)   This might not produce a noticeable improvement in “ease of 

starting” and “low RPM performance”…..but there was always SOME 

improvement.  Lab test equipment doesn’t lie! 

 

 

6)  The “rotor style” tiny internal magnets, like the Scintilla units used on some 

Neptune and Mercury models, seemed to all have Alnico magnets.  However, 

where these smaller rotors in TWIN cylinder engines all seemed to work fine, and 

didn’t seem to fade much over time, the small rotors in SINGLE cylinder engines 

seemed to degrade rather quickly.  It seems the magnet structures in the SINGLE 

cylinder engine rotors are about ½ the size of the magnets used in the TWIN 

cylinder engines.  For some reason, this doubling of size greatly reduced the “loss 

of magnetism over time” effect on small rotor magnets.  This was a complete 

surprise to us.  (For example, the SeaKing singles were not NEARLY as robust as 

the Mercury KD4 twins, even though the systems look very similar.   Odd!) 

 

6)  Almost all of the older magnets that looked like a solid bar were made of steel, 

and had field strengths on the order of 100 to 300 Gauss.  Almost all of the newer 

magnets looked like they were made of a stack of thin plates (like laminated 

transformer cores)…..and these were all Alnico magnets, with field strengths on 



the order of 500 to 7000 Gauss.   But, ALL of the magnets faded a bit, and ALL 

showed some improvement after recharging (even if it was slight.) 

 

 

Summary, and Final Observations: 

 

      I hate to weasel out of any strong recommendations, but our test results seemed to 

prove the old adage that “Your mileage may vary…..!”   As stated earlier, each and every 

outboard did show some improvement in magnet strength after being re-magnetized, but 

this didn’t necessarily translate to noticeable improvement in the low-RPM idle speed.   

On some outboards, the improvement could only be perceived with lab-grade test 

equipment.  However, on other outboards with similar magnet structures and 

improvement in magnetic field strength, you might see a dramatic improvement in the 

low-RPM idle speed. 

 

As Gary Orloff points out, though….just because your SPARK works at very 

low RPM, doesn’t mean your engine will be able to run that slowly!  If your carbs are 

not cleaned and adjusted properly, (or if any of 100 other problems exist), a hot spark 

won’t get you any better low-RPM performance.   As the old adage says, “a chain is only 

as strong as the weakest link”.   Assuming you have everything else in your outboard all 

cleaned, aligned, and adjusted properly, but you still can’t get it to start easily or idle at a 

low speed, then recharging your magnets might be just the fix you need. 

 

Only about 30% of the outboards we tested showed a dramatic improvement in 

ignition performance.  Another 20% showed SOME improvement, but not very 

noticeable without test equipment.  And, about 50% showed such slight improvement, 

that you could say that recharging the magnets was a waste of time.   Problem is, you just 

don’t know whether or not recharging the magnets on any specific outboard will give you 

significant gains or not! 

 

Fortunately, recharging the magnets is a very simple thing to do.   And, (at least at the 

AOMCI Western Reserve Chapter), it won’t cost you anything.  So, our recommendation 

is, if you already have your motor disassembled for repairs, you might as well recharge 

the flywheel magnets while you are there.  It certainly couldn’t hurt, and you might well 

be very pleasantly surprised at the results! 

 

 

 

One last note:  I’d like to invite all other AOMCI members to send me information 

about magnetizers that you know about.  If someone in your local chapter, or if any local 

marine repair center that you know about has a magnetizer, please let me know, and send 

me complete contact information for these sources.  Also, please let me know if they 

will remagnetize  a flywheel for free, or if they expect to charge some fee for it.   I’d 

like to produce a list of the magnetizers that our club members know about, and make 

this list available to the club membership at large.  This is what this club is all about! 

 



Oh, and what I said about the Western Reserve chapter NOT charging a fee for 

recharging your flywheel magnets…..that only applies if you bring us a small number of 

flywheels to work on.  But, if you send us a truckload of flywheels and expect us to fix 

them all and return them for free, then I suspect we’re going to have to have a discussion 

about it! 

 

 

 

 

 

 

 
 

1947 Mercury KD4, with Scintilla style rotor. 

 
      
 

 

 


