Repower with a Beta43
- Bruce Bayne, S/V No Regrets

When we purchased our 1980 Fast Passage 39, No Regrets, back in 2004 we felt the Perkins
4.108 engine was a good, solid engine with low hours. We had no intention or budget to
replace the engine. We did, however, do a major refit of the boat over the next 12 years, which
included all new wiring, plumbing, standing rigging, running rigging, sails, dodger, bimini, and
electronics. Of course, the refit took longer than we ever anticipated, partly due to available
funds and partly due to lack of available time. Probably the single biggest gain from this refit is
that | know everything about all the systems on the boat, so maintaining these systems should
be easier to do myself.

With only a few non-critical items still left on our to-do list we did a shakedown cruise up the
coast of Washington in 2018. We found that the engine was smoking a little light gray smoke,
which hadn’t been present previous times we had taken the boat down the Columbia or around
Sauvie Island. During this shakedown cruise we put about 100 hours on the engine and
consumed 1.25 gallons of oil. Yes, that’s 1.25 gallons! Luckily, we had that much spare oil on the
boat, so we were able to keep the engine running.

We had no idea where the oil was going. If it was being burned, there would have been some
reasonably heavy black smoking trailing behind the boat and the transom would have been
black with soot. Neither of which had happened. So where was it going?

| contacted our boatyard and
asked them who they would
recommend taking a look at
the engine. | contacted that
person and had him come to
the boat to check out the
engine. He was stymied as it
wasn’t clear where the oil was
going. The engine sounded
strong and started immediately
with no issues. We had an oil NN
analysis done and it indicated - e
some metal in the oil, but Old Perkins engine front
nothing serious. He suggested a

compression test and if there was a cylinder with low compress, to do a leak-down test on that
cylinder to identify where the leak was. So, | purchased a diesel compression tester on eBay and
then purchased a leak-down tester online. The compression test indicated | had lower
compression on the #1 cylinder, so | performed a leak-down test on that cylinder. The leak-
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down test showed that the intake valve wasn’t sealing. This prompted a head rebuild, so | took
the head off and had it rebuilt.

Once | reinstalled the rebuilt head, we took two separate
trips around Sauvie Island. The first trip we consumed
about 1/2 quart of oil in almost 8 hours. The second trip
showed we hadn’t consumed any more oil. Success? |
wasn’t convinced we wouldn’t have more issues down
the road. | had lost my confidence in the engine. The
Perkins was built in 1979 and we were planning an
extended voyage outside the USA. It was time for some
serious discussion and thought.

| did some research to get an idea of cost for new vs.
rebuild the Perkins. My wife, Lynette, and | discussed
options and costs, and we both agreed that a repower
was in our immediate future, as it was the only way we
agreed that we would regain confidence in an engine.
Yes, we could have rebuilt the Perkins, and there’s plenty
of information online stating that the Perkins 4.108 is an
excellent, well-built engine that still has parts available.
But we would have a rebuilt 1979 engine that could cost
1/2 to 2/3 the price of a new engine.

Old Perkins engine rear

| had already done a significant amount of research
online reading about all the different options for a new
smaller marine diesel engine. | wanted a low rpm engine (under 3,000rpm) that didn’t have all
the electronic controls the newer common rail engines have. | wanted an engine | could repair
that didn’t rely on electronics to run. Plus, | wanted parts to be readily available worldwide.
These needs lead us to Beta Marine from the UK. They marinize Kubota tractor engines and
have been doing so since 1987. Beta Marine engines met all my criteria stated above. We now
had our engine manufacturer, but what size?

| had read that many sailboats have engines that are too large for the boat and therefore are
put under optimum load. Diesel engine like to be run with a good load, and an engine that is
too big for the boat can be run without enough load to keep them in an optimum heat range.
More load on an engine means the engine will run at a higher temperature, which is better for
the engine than being run with too little load, causing the engine to run at a cooler
temperature.

With this research we opted to replace the 50hp Perkins with a 43hp Beta. This saved us several
thousand dollars over a 50hp Beta and roughly 150 pounds over the existing Perkins. Beta
makes a conversion kit that would allow us to use our existing Velvet Drive transmission.
Unfortunately, that combination was too long to fit in our engine compartment, so we opted to
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go with one of Beta’s standard transmission, the Technodrive TMC60A, which has a 72 down
angle for the driveshaft. The 72 down angle allows the engine to be installed quite low in the
engine compartment keeping weight low and giving us some much-needed space above the
engine.

Since | had done most of the refit myself, | wanted to do most of the repower myself as well.
This would save some money, hopefully, and allow me to know as much as possible about the
engine install so | could perform most repairs myself.

The boatyard told me that outside the cost of the engine a significant cost of a repower was in
rebuilding the engine mount rails to fit the new engine. Based on this, | wanted to use the same
engine mount rails that the Perkins sat on with no modification. This would require less
customizing of the engine compartment and hopefully save us money. Since the Beta 43’s
motor mounts are in different locations than the Perkins motor mounts it would require
customizing the engine mounting feet. Beta offers this server and has several customization
forms to provide the measurements needed to fabricate custom feet.

| have some skills in using Adobe lllustrator, so | used that program to draw up the engine
compartment to scale. Beta has CAD drawings of their engines with different transmissions that
| was able to import into Illustrator. | played with several transmissions attached to the engine
to see which one would fit in the engine compartment best. This is how | chose the TMC60A as
the transmission of choice. It fit the best and didn’t add additional cost to the engine, as it was
one of the standard transmission options.

From there | played with different positions for the engine and transmission that would require
the least amount of customizing of the engine compartment. Once | arrived at the best fit, |
filled out the customization forms and sent the forms and my plans to Beta. They entered the
measurements in their CAD program and sent me back the resulting CAD drawings. | placed
those drawings into Illustrator to see how the motor mounts would fit. It took about 4-5 tweaks
back and forth before we had the final solution.

The fit of the engine was going to be quite tight in the engine compartment, so | had Beta
configure the engine with the oil filter in the rear above the transmission, which made it much
easier to change the filter. Normally it's down low and on the forward starboard side of the
engine. Beta makes a remote oil filter kit, so | had them make a mounting bracket to hold the
filter above the transmission. That was a very good decision as now the filter is easily accessible
and mounted vertically instead of horizontally (no oil running all over the place when changing
the filter).
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With the planning and configuration behind us,
Beta started the build process on our engine. It
took about a month to receive the engine.
Before the engine arrived, we hauled the boat,
and | began dismantling the Perkins for removal.
| wanted to make it as easy as possible to
remove the old engine and protect the
woodwork from damage, so | padded everything
that could get damaged with 1/2” thick
honeycomb cardboard and pipe insulation to
cover corners. | took everything that was
attached to the engine, including the head, off
the engine. The last piece to remove was the
transmission. | didn’t remove the transmission
until we had the crane over the boat and the
cable wrapped around the transmission to haul
it out. From start to finish once the crane was
over the boat, it took about 1.5 hours to get the
old engine and transmission out of the boat and
onto a pallet that I built for the engine.

Old Perkins engine, ready for removal

With the engine out of the boat and while
waiting for the Beta to arrive, | cleaned and
repainted the engine compartment. | filled the
old mounting holes as the new feet didn’t fit
those holes. | also remeasured the entire
engine compartment to make sure my
measurements were correct, as it was difficult
to take accurate measurements with the
engine in place. I'm glad | did as the
measurements were off a bit.

When the engine arrived, | unboxed it and
prepped it to lift into the boat. This meant
taking some things off like the alternator and a
few other items that stuck out. | didn’t want to
completely dismantle it like | did with the
Perkins as it was a new engine ready to run. |
didn’t even want to remove the transmission if

at all possible. We swung the engine into place Engine bed, ready for new engine
over the companionway and lowered it into
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J‘ the boat. We needed to turn the engine 902 to move
it into the aft berth and then another 902 to position
it for insertion into the engine compartment.

| must say, getting the new engine into the boat was
a major task. It’s a tight fit with very little room to
move the engine. The engine compartment is
situated between the aft berth and the galley. It
occupies a space under a bureau in the aft berth and
one of the counters in the galley.

So here we were with a 500-pound engine hanging
off a cable in the middle of the companionway with
no room to turn the engine 90° I grabbed some
wrenches and ¥

started removing M |
as many other
parts that were
still attached to
the engine.
Finally, | had
enough off the
engine that we could turn it 902 and get it into the aft
berth. We put some boards down to slide the engine into
place, and | attached a come along between the front of the
engine and the mast and ratcheted the engine into position.
Whew! The engine was finally in position. All this took
about 2.5 hours.

New Beta engine, on its way to the boat

Because it was costing us money to be in the boatyard, we
decided that | wouldn’t finish the install at the yard, but
rather tow the boat back to my slip to finish the install at
my leisure. Since the engine and transmission were shorter
than the old engine, we had to purchase a longer propeller
shaft, which we couldn’t have fabricated until the engine
was in position, as we had to have a very accurate New engine hanging in aft berth
measurement for the shaft length. This meant | had to

position the engine in its final position and bolt it down. To do this | purchased a shotgun
sighting laser and installed it in an aluminum tube that fit tightly inside the shaft log. | then shot
the laser at the coupling on the transmission and moved the engine and transmission up, down,
left, right so the laser dot was positioned in the middle of the shaft coupling. We then drilled
holes and bolted the engine in place. | then measured the length for the shaft and had it
fabricated. Once the shaft arrived, we installed it and splashed the boat.
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Since | had unlimited towing with BoatUS | asked TowBoat if they would tow my boat back to
my slip. Since | hadn’t used the towing service, they said they would do it for free, so off we
went to our slip with the TowBoat side-tied to our boat. All this went without a hitch.

Over the next couple of months, | finished installing all
the electrical, plumbing, exhaust, and fuel systems.
The exhaust elbow needed to be customized, so | used
some 2” PVC pipe and elbows to construct a model for
the fabricator. He used the original exhaust elbow
cutting off some elbows and tack welding them back
on for a dry fit. The elbow didn’t quite fit right, so |
took pictures and showed the fabricator what needed
to change for a perfect fit. He made the modifications
and finalized the welds. The customized exhaust elbow
fit perfectly.

Once all the systems were connected to the engine it
was time to start the engine for the first time. A quick
push on the starter button and the engine started
immediately. | found two leaks, so stopped the engine
and spent some time trying to fix a leak around a hose
going to the heat exchanged and a leak around the
coolant filler cap.

After a number of email conversations with Beta, we
- identified the issues. | found that the radiator cap leak
Exhaust elbow fitting was caused by a bent coolant cap filler neck (where the
cap is attached to the engine). The leak at the heat
exchanger was due to a poorly made bronze casting that had a hole in it. A quick email to Beta
Marine and we had replacement parts on their way. Once | installed the parts, we had no more
leaks!

Success! We now have a new engine that is way better than the Perkins and more importantly
we have an engine we have confidence in. Total cost is a bit difficult to establish, as we always
wind up doing multiple projects while on the hard. We replaced the rudder, changed the 3-
blade MaxProp to a 4-blade MaxProp, and realigned the propeller shaft strut as it wasn’t quite
in alignment, causing some wear on the strut cutlass bearing. Plus, we had the ablative bottom
paint sanded off and two coats of hard bottom paint put on. So, after all this my best
guesstimate is somewhere slightly less than $20,000. The engine with customization and
shipping was about $16,500. This included a 220 Amp Balmar alternator, MC614 regulator, and
a coolant expansion tank as our hot water heater is above the engine, requiring a coolant
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expansion tank be installed above the hot
water heater to prevent air pockets in the
coolant lines.

We now have about 120 hours on the new
engine traveling down the coast to San Diego
with no issues at all. The engine ran at about
1709, consumed no oil, and had enough
power to motor between 5.5 and 6.5 knots
(depending on conditions) at about 2000rpm
using between 0.6 and 0.8 gallons per hour.
Wide open throttle pushes the boat at about
7 knots using about 1.3 gallons per hour.
We're very happy with the Beta engine and
the refit.

- Bruce Bayne

New Beta engine front in place.

Repower with a Beta43 — Page 7



	Repower with a Beta43

