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Engine work

My wife clapped her hands over 
her ears. “What is that awful 
noise?” she exclaimed. I knew

what it was. I had just fl ipped the fi eld 
switch on our new Balmar high-output 
alternator and the tortured belt was 
protesting under the sudden burden.

“Not to worry, Marilyn. Just a bit of 
belt slippage. I’ll tighten it a little and 
that’ll quiet things down.”

I idled the engine, opened the engine 
box, and looked down at the dancing 
diesel beneath my feet. I could tighten 
the belt again, or maybe put a little 
soap on it to quiet it down, but I knew 
that would not solve the problem. The 
problem was that the belt could not 
deliver the extra power the new 85-amp 
alternator demanded.

My engine was a two-cylinder 
Yanmar (2GM20FC) and, like the one- 
and three-cylinder freshwater-cooled 
GM series, it used a small belt to drive 
the raw-water pump and a separate 
1/2  -inch belt to drive both the freshwater 
recirculating pump and the alternator. 
This worked reasonably well with the 
alternator supplied with the engine, but 
the added load of an 85-amp, hot-rated 
alternator exceeded its limits.

As I thought about tightening the 
belt, I considered the water-pump 
bearings and the extra heavy loads 
I would be placing on them, as well as 
on the front main bearings. Maybe for 
occasional use it would pass, but Kuan 
Yin was a cruiser, so the system would 
be under heavy loads and frequent use. 
Dealing with a bearing failure at sea or 
in some remote part of the world is not 
on my list of fun things to do.

Pinpointing the problem
This was a problem that demanded a 
solution, but fi rst I had to determine 
just what was the problem. I did a little 
research into the power-handling capaci-
ties of the belt. I found that the 1/2  -inch 
belt is capable of delivering the power 
required by the alternator, but it has to 
be wrapped a minimum of 160 degrees 

around the alternator’s pulley to do it. 
I looked at the alternator and made a 
guesstimate of 120 degrees. The three 
points of the belt path simply did not 
wrap the alternator pulley suffi ciently to 
give enough contact area for the belt to 
do its job.

I considered a larger pulley for the 
alternator, but that would require higher 
engine RPM and still wouldn’t solve 

the problem. The solution was to give 
the alternator more belt wrap. I could 
do that easily by simply running a belt 
from the power-take-off pulley (PTO) 
on the front of the engine. I would then 
have about 170 degrees. But if I did 
that, I would not have any way to drive 
the cooling-water recirculating pump. 
I looked into purchasing the optional 
PTO sheave from Yanmar but, without 

In its original confi guration, the drive belt on 
Philip’s engine complained noisily because it 
couldn’t deliver the oomph needed to turn the 
high-powered alternator.

Taming
 the squealing 

beast

A special pulley silences 
a protesting engine belt by Philip Lange
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Engine work

a way to tension the belt between it 
and the fixed water pump, that would 
not work. What I needed was a way to 
tension a second belt between the PTO 
and the freshwater pump. An idler? An 
undesirable solution. Besides, there was 
no place to mount one.

Then it struck me. How about using 
an adjustable, variable-pitch sheave 
mounted on the PTO? As it would be 
driving only the water pump, the load 
would be relatively light for its size 
and belt wrap. If I sized the new pulley 
correctly, the pump would run close to 
the same speed. Here’s how I did it.

Variable-pitch pulley
I looked in the Yellow Pages for a 
distributor of bearings and other power 
transmission-related hardware. I found 
what I needed at Dixie Bearings in 
Jacksonville, Florida. I bought a Browning 
Model #1 -VP6-016, a variable-pitch pulley 
with an outside diameter of 6 inches. 
That comes very close to the outside 
diameter of the engine PTO. Although the 
suggested list price was more than $100, 
I paid about $25 for mine and have seen 
them online for less than $20.

When you have it in your hands, 
you will observe that the two cheeks 

of the sheave unscrew. One half has 
the hub; the other screws onto it and 
uses a setscrew to lock it into place. 
The pitch-diameter of the pulley is 
determined by how far the other side 
is screwed onto the hub. As you can 
see, this is a perfect way to adjust the 
distance between two fixed points and 
tension a lightly loaded belt.

Measure twice, cut once
Two features of the Yanmar GM series 
engine made this job possible and easy 
to accomplish. The first is that Yanmar 
has drilled and tapped its PTO for four 
8 x 1.5 mm machine screws on a pitch 
circle of 82.5 mm. (Yanmar recommends a 
Grade 8 bolt with a torque of 20 to 21 foot 
pounds. That’s about as tight as you can 
get them with a regular screwdriver.)

I like to check to make sure the 
drawing in the manual agrees with the 
reality. I made a paper pattern of these 

holes, checked them with a caliper, 
then checked the accuracy by making a 
cardboard pattern. I went through this 
trouble because on my installation the 
PTO is within 6 inches of a bulkhead 
and I could not easily check the dimen-
sions on the PTO.

I considered drilling the holes 
myself, but because I did not have a 
drill press, and accuracy and precision 
would be required for the pulley to run 
true, I took the fixed half to a machinist. 
He precisely drilled and countersunk 
four 9 mm holes. (A little slop to make 
lining up the holes easier.) I tightened 
the flathead machine screws in the 
usual cross pattern with a dab of red 
Loctite on the threads.

The second stroke of good luck is 
found in the dished sheave that drives 
the water pump. When the four bolts 
holding it to its mount are removed and 
that sheave turned front to back, the 
pulley aligns precisely with your new 
adjustable sheave on the PTO. You can 
check yours by stretching a piece of 
string over the rear face of both pulleys. 
It should line up perfectly without any 
distortion in the string.

Measure for the belts
After bolting the fixed half of the 
variable-pitch pulley to the PTO and 
loosely screwing on the adjustable half 
to the engine, all that remained was 

to determine the new belt sizes. My 
wife’s fabric measuring tape worked 
just fine for this task. For both sets 
of pulleys, I measured around 
the outsides of the pulleys and 
subtracted twice the height of the 
belt (about a half inch).

I slipped the new belts on. For 
the water pump belt, I simply 
screwed the adjustable portion 
of the sheave (a bit of fussing 
and wiggling is necessary here) 
until I’d removed the slack from 
the belt. I then tightened the 
setscrew. (Some blue Loctite 
here is a good idea.)

I used a flat bar (my 
windlass handle) as a lever to 
tension the new alternator belt. 
The bar makes it easier to hold 
the tension on the belt with one 
hand as you tighten the bolts 

with the other. You want to get 
the belt tight enough so it doesn’t 

slip, but not so tight you overload the 
bearings: 3⁄8 to 1/2 inch of belt movement in 
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With the freshwater pump in the loop, the 
drive belt didn’t have enough “wrap” around 
the alternator pulley to deliver the power 
demanded by the alternator. Philip solved 
this by leading a new belt directly from the 
crankshaft pulley and rigging a separate belt 
to drive the pump.

By removing 4 bolts, the freshwater-
pump sheave could be reversed. It now 
aligns with the new adjustable sheave.

One belt now 
drives just the 
alternator.

The belt driving the 
water pump does not 
need to be very tight.

A new adjustable sheave 
carries the belt that drives 
the freshwater pump.
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Clean up your cockpit! 
GEMINI MARINE PRODUCTS

Replace the straps on your bimini! Convert it to Gemini’s strapless bimini with 
folding spreader bars. Improve access in and out of the cockpit, create strength 
and rigidity and have a top that will be tight — every time — without adjustment.

Easy to install! Folding struts allow for rigidity along
with quick storage and easy deployment.

Strapless Bimini Conversion kit

Pusher Bar Conversion kit

View our online catalog for more details

www.geminicanvas.com         1-888-767-7705

MAUCH’S SAILBOAT GUIDES 
www.mauchs.com       904-821-1280 

The NEW Volume V and  
On-line Access is

NOW AVAILABLE! 
Over 1900 boats with up to date specs, line 
drawings, interior layouts, underwater profiles 
and a concise review of current and out of 
production sailboats from 20’ to 100’.  
A must-have for brokers and surveyors!

the center with moderate fi nger pressure 
is about right. When you pluck the belt, 
think bass, not banjo.

The screaming beast has been tamed. 
My wife is happy and so am I. Now when 

I start the engine and 
fl ip the alternator 
fi eld switch, the only 
sound we hear is the 
lugging down of 
the engine as it 
goes to work.

Philip Lange
was educated as 
a mechanical 
engineer. He’s 
been on the water 
and messing 
about in boats 
since 1969. With 
his wife, Marilyn, 
Phil built what Jim 
Brown (its designer) 
considered the best 
Sea Runner 37 he’d 

seen. They cruised South 
and Central America 

for 12 years and 
are currently 
rebuilding a 
35-foot Crowther 
catamaran with 
hopes of cruising 
once more.

The hub of a variable-
pitch pulley, on the 
left, is fi xed to the 
crankshaft PTO. As 
the fl ange, on the 
right, is threaded 
on to it, the effective 

diameter of the pulley 
increases, tightening the belt. 
Once adjusted, the fl ange is 

secured with a setscrew.

More observations
• The new pulley gave me a slightly 

smaller pitch diameter than the 
original setup. That meant that 
the water pump would spin a bit 
slower. I was concerned at fi rst; 
however, for years I have run my 
engine at 3,250 rpm all day long 
in the tropics and in the summer 
in the Chesapeake and have 
not experienced any problems 
with overheating under any load 
conditions.

• I have more than 2,000 hours and 
eight years on the engine since 
performing this modifi cation. 
Same belts. Zero problems. I do, 
however, recommend having 
an extra set of belts on board. 
When you are sure you have the 
right size, buy another set for the 
spares locker.

• Be sure you have the power 
removed from the alternator 
before starting this or any other 
job that involves the alternator. 
The sorrow of alternator repair 
will outweigh the joy of watching 
the pretty sparks. Diode replace-
ment is not cheap. Exploding 
batteries are dangerous, messy, 
and expensive to replace.

• Running the engine strictly for 
battery charging and other light-
load applications has been the 
cause of maintenance problems 
requiring expensive repair on 
many a diesel engine. We used 
our high-output charging system 
only on the rare occasions when 
our solar system could not 
make up the power defi cit. This 
occurred after sailing at night 
while using our radar, running 
lights, and autopilot and being 
greeted at dawn by a bleak sky. 
Even then, it isn’t necessary 
to bring the batteries up to full 
charge. A few cycles to 80 percent 
of full charge won’t cause any 
problems that cannot be undone 
with an equalizing charge at a 
more convenient time.

The screaming beast has been tamed. 
Now . . . the only sound we hear is the lugging 

down of the engine as it goes to work.
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