
Engine Replacement Project:

Background:
The engine on the M31 #90 was a Perkins 4-107 (or 108 depending on which piece of paper I read) and would 
crank over but not fire up. Again checking the Mariner owner’s web site (www.marineryachts.com) I was able to 
find the workshop manual and began my learning curve on what makes a diesel engine tick – or not tick in my 
case. In addition to the manual I also purchased Peter Compton’s Troubleshooting Marine Diesels and Nigel 
Calder’s Marine Diesel Engines. Both are excellent sources of information and detail, with slightly different 
approaches and format.
The mantra from all sources is that a diesel is a relatively “simple” engine and only needs clean air, clean fuel 
and clean injectors (everything else being equal). Working alone below deck and following the recommended 
sequence, I bled the engine with the help of a remote starter button from a local auto parts store. It’s fairly 
simple to jump across the starter electrical lugs but be very careful to keep all clothing, tools, and the starter 
cord itself away from the alternator sheave and belt. No luck on the bleeding. A sample of fuel pulled from the 
tank showed unmistakable signs of black algae strings, so a small 2-gallon day tank with clean fuel was 
purchased and temporarily installed (Good Old Boat Nov/Dec 2006). No luck with fresh fuel and re-bleeding. I 
followed the advice of experts that it’s critical to close the raw water intake while doing these repetitive checks 
to prevent water backing up into the exhaust and possibly the cylinders. After six months of traveling back and 
forth to do boat and bilge cleanup (oh darn, I have to go work on the boat!) and trying every trick in the book 
short of pulling the head and pistons it became apparent the engine wasn’t going to start any time soon. Either 
a re-build or re-power was in order, but in either case the engine would have to be removed.

Breakdown & Removal:
To get to the engine, removal of the cabinetry and sink was straight forward with a little detective work to locate
all the bolts and screws. Most of the hold down screws for the stainless steel sink came out in two pieces with 
a pretty pink hue that I learned was a hint of things to come. Access to the engine was greatly improved, even 
if getting into the boat was a bit more difficult. The engine drip pan, after cleaning more sludge, came out easily
by tilting and sliding it out from under the engine oil pan. The raw water strainer, located on the port side of the 
engine, came next. This was also taken home for disassembly and cleaning since it was impossible to move 
the top hold down bolts or to see the strainer thru the glass. Engine cooling hoses, fuel hoses and two old style
filters were removed next.

I was also beginning to learn the joys of saltwater corrosion. Natural wear and tear on the boat wasn’t enough, 
but a previous owner had tied a rag over the shaft stuffing box in an attempt to “stop” a leak. It only provided a 
convenient source of saltwater to be thrown around the engine compartment when the engine did run. This 
inevitably led to a few broken bolts, including a couple on the front engine mounts into the beds, and an 
expansion of my “vocabulary”. Out of four front mount lag bolts, one came out, two broke off, and one was so 
rounded off it took hacksaw blade wrapped in tape and almost two hours laying on my side to cut the head off. 
Ah, the virtues of patience.

At this time I decided to leave the rear mounts and transmission, a BorgWarner Velvet Drive, in place. This 
would provide a solid point of reference for the new engine. The Mariner’s owner site was again a source to 
obtain the transmission service manual. I found out later this was a 71-C model with a 1:1 direct drive. 
Supporting the transmission was necessary to prevent any shaft deflection since it bolted to the bell housing 
and not to the engine mounts. A small plumb bob identified the center of the transmission on the cockpit 
support beam above. Equidistant offsets were marked to each side and two holes were drilled with ¼” eye 
bolts and backing washers installed. A ratcheting tie-down passed under the transmission to the eye bolts and 
was slowly tightened until slight tension was applied. Next came unbolting the tranny from the engine bell 
housing. There are six studs attaching the parts together. Two are readily accessible on the top at the 1 and 11
o’clock positions. Two others are at 9 and 3 o’clock and will require a little more reach because of the rear 
engine mount bolts. There are two others that are located at the 5 and 7 o’clock positions. At this location the 
stud nuts can be touched from the top on both sides. A wrench can also be put on them but no leverage could 
be applied with my fingertips because of the location past the engine mount, clearance to the bed, the case 
itself, and the extreme reach. These nuts can also be reached with a wrench from the underside, but again no 
leverage could be applied due to the location and reach. Finally, after a few hours and being reminded of the 
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definition of insanity and also in an act of desperation to avoid cutting out the cockpit floor to obtain access 
(with no guarantee I could even reach the two problem studs afterwards), I decided to attack the problem from 
the bottom. I was able to reach the offending nuts by lying on my side and putting my arm over my head, 
sliding the side of my face sideways in the six inches under the greasy oil pan between the cabin sole and 
found out by touch that there is a base flange on the transmission case. It has just enough room to angle a 
9/16” six point socket over the nut but no room for a ratchet. The processes became slide back out, get a large 
pair of vice grips and adjust to the approximate diameter of the socket. Slide back under with one arm over my 
head and clamp vice grips on socket, again with one arm over my head. Slide back out and get two pound 
hammer. Slide back in and tap vice grips, hoping it’s not knocked off. (If you’re not smiling at this picture of my 
do it yourself nautical exercise program by now….) Both nuts loosened with a single tap from the hammer and 
could be easily backed off with a wrench. The transmission was now free of the engine and, with a couple of 
taps from an old screwdriver at the joint, was fully supported by the strap.

Transmission supported and free from engine.

Next on the removal process came the rear engine to engine mount bolts. There are four of these on each 
mount, not two as you might suspect. The top two are easily seen and removed. However the lower two are 
out of direct sight and require more removal by touch. In particular the inboard bolts, because of limited 
clearance to the transmission case, can only be removed by backing the bolt with a box end wrench 1/8 of a 
turn at a time. Patience - again!!

The square Perkins exhaust is held on by five bolts (not four as you might expect). The fifth bolt is located 
directly below the exhaust pipe and in my case had just enough room to slip on my favorite six point socket 
between the flange and a welded drain fitting. There was no room for a ratchet or flex fitting with an extension. 
Drawing upon my previous experience and, by this time with extreme patience (and even with the help of some
PB Blaster rust remover), I resorted to a socket, vice grips and the ever useful two pound hammer. With one 
quarter turn at a time it came off. Removing and labeling the wiring was next, with several photos taken for 
reference. After measuring the width of the engine and the main companionway hatch several times the 
alternator and tensioning bracket were also removed. This would provide a theoretical clearance of 3/8” on 
each side on the way out.

Replacement options:
Being on a short budget with a GOB that couldn’t leave the dock without assistance, research showed that a 
total re-power, while attractive, could involve everything from replacing the engine through the transmission to 
the shaft and prop, including the engine beds. This meant a haulout at the extreme end and total costs could 



range from $10,000 up to $18,000. I decided to go the rebuilt route because of all the changes necessary on a 
repower, including several horror stories I found on the web of undisclosed cost creep and excessive time 
delays. (Remember, I’d remind myself often, I bought this boat to go sailing.)
There are several Perkins rebuilders that can be found on the Internet, including Tad Diesels, 
dieselenginemotor.com, among others. Many are not marine engines or would require significant modification 
to install and match up. I found a rebuilt 4-107 for sale on Ebay by a private individual located on the north side
of Lake Superior in Canada. A sailor recently retired after building his dream boat, he had rebuilt the engine 
with help from his friend who was the auto shop teacher in the local high school and installed it in his boat 
before heading down the Lakes on the way to the Caribbean. Dissatisfied with the engine/transmission 
performance he made a change on Lake Huron, picked up the engine on the way home six months later and 
put it on Ebay. After discussing the particulars with him, I sent a check ($2,000 for motor and $800 for 
shipping) which included hiring an agent on the Canadian side and transport down to the pickup point. At this 
point in time I learned that I was now an international importer. Did you know that in our post 9-11 world the US
Customs agents are very curious about a marine diesel engine going to Arizona? That curiosity cost the 
trucker 36 hours of unloading and re-loading by himself, along with another $600 for the driver’s time split 
between myself, the seller and the agent hired to avoid these problems. The engine arrived at my office 
several days later and was off loaded onto my pickup where it stayed for several months until I could get back 
to the boat. And, just to make the deal even better, I sold my Erickson 23 a short time later for the same 
amount!

Engine Removal from Beds:
To remove the 500# engine I used a primary 4,000# capacity cable winch puller (come-along), $20 from 
Harbor Freight, supported from the cabin roof. The standard main sheet arrangement on the Mariner runs 
through a pair of fixed blocks mounted fore and aft on the cabin roof, each attached by four bolts with wooden 
backing blocks inside and out. I removed two of these bolts from the forward block athwartship and installed 
two ¼ inch eyebolts with a ½” bolt run between them. This supported the come-along which was attached to a 
3’ length of ¼” grade 30 proof coil chain (working load limit 1,300#) passed through the engine lifting eyes and 
fastened back to itself with ¼” clevis grab hooks rated for 2,600# each.

Slowly taking up the strain I looked up just in time to see the eyebolts beginning to open up. After a trip to the 
hardware store for 5/16” eyebolts, finding a welding shop willing to weld the eyes shut (cost was a case of 
Coors Light for the guys in the shop on a hot day) and slightly over-drilling the block holes to accept the new 
eyebolts I was ready to try again. As I took up the strain with each click on the come-along and, using a pry par
to free it from the engine beds, the engine began to move. It moved forward until I heard the cabin roof beams 
creak. Checking around the engine to find the reason for the binding I discovered that I had forgotten to 
release both the throttle and engine shutoff cables. Each are attached on the port side of the engine and when 
released the engine was free to move forward again. There will come a time in this process where the center of
gravity of the engine will shift from being supported over the beds to hanging from the come-along. When this 
happens the engine will quickly swing forward so be sure to pad any woodwork and keep your legs out of the 
way while steadying it. With a drop cloth and padding placed on the cabin sole the old engine was lowered with
just enough tension kept on the come-along to keep it from tipping or damaging the oil pan.

Removal From Boat:
The next day I prepared to remove the old engine from the boat and drop the new one in. Because the Mariner
has an offset companionway I used a second come-along attached to the main boom with a 10’x3” towing 
strap rated for 8600# lifting capacity. The strap was wrapped around the boom several times to spread the load
while also taking up excess slack. I initially set the boom horizontal with the main halyard attached to the strap 
loops with a 3/8”x 3” quick link and hoped to use the halyard winch to raise the engine and then tried the 
manual windlass, neither of which worked. With the help of fellow sailor & dock mate (gratefully loaned to me 
by his understanding wife}, we adjusted the main boom to an angle high enough to provide maximum 
clearance while still having the second come-along centered in the hatch opening. The added mechanical 
advantage worked perfectly and provided precise control. Raising the engine on the primary come-along to a 
point where it would clear the quarter berth, we attached the second come-along and slowly transferred the 
engine weight (tighten one, loosen one slowly) and moved it under the hatch.



Old engine supported under hatch and on the way out.

With a couple of twists and turns we cleared the hatch with ¼” to spare on each side.Because the main boom 
angle didn’t provide sufficient clearance above the deck house, we had to attach a line to the engine and pull it 
into the cockpit while slowly releasing the come-along. Removing the starboard mizzen upper shroud and 
lifeline stanchion provided just enough room to repeat the process and set the engine on a 500# capacity 
garden cart I’d purchased to transport the engine off the dock.

      Old engine tied to boom, coming out of hatch with cart waiting.



With the engine tied down, we ran the cart up the dock just at high tide (beginners luck!) and left it in a parking 
space while I drove to a rental store for a portable engine hoist. The time involved to actually remove the 
engine was about 3 hours, including several trial and errors. The process of getting the new engine on the cart 
involved using the engine hoist to offload the old one from the cart to the parking lot, uncase and transfer the 
new engine from the truck to the cart, load the old engine on the truck and case it up, rush back to the rental 
store with the hoist with five minutes to spare before they closed for the weekend. With the help of a couple 
more curious and unsuspecting sailors hanging around the dock when I got back, we slowly took the cart and 
new engine back down the increasing ramp angle and I attached it to the boom with a come-along for safe 
keeping that night. I rewarded myself with a hot shower, cold beverage and dinner out.

Reversing the removal process and getting the new engine in the boat the next morning, with the help of two 
unsuspecting  new recruits and the previous days hard won knowledge, took 20 minutes. The only glitch 
happened when the engine would not fit in through the hatch, until I noticed that it still had the alternator and 
tensioning bracket attached. Once these were removed the engine dropped in with the same ¼” clearance and
was set on the cabin sole with padding but still attached to the come-along for safety.

Installation:
To remove the broken or cut off engine mounting lag bolts I used a 5/8” hole saw with the center drill removed 
and replaced with a bolt to chuck into a drill. I marked the bolt centerlines in each direction and on each side 
before removing them to ensure accurate centerlines later. By over drilling the broken bolts I was able to obtain
enough clearance to attach a pair of vice grips and slowly loosen the bolts by moving them forward and then 
back until they broke loose and came out. With the bolts out and the holes cleaned, 5/8” oak dowels were cut 
to length and installed with a quick set epoxy. The next day I pre-drilled holes into the dowels for the new 
galvanized lag bolts using the previously marked centerlines, hoisted the engine with the come-along and, with
a combination of pushing the engine back and lowering on the come-along, the mounts were temporarily set 
onto the beds. Final placement would require developing a way to support the rear of the engine while still 
being able to move it back.

The Mariner has a deep cockpit, a large fuel tank and low clearance from the engine that greatly restricted 
access from above. I needed to have a “sky hook” on the aft end of the engine compartment that could support
a “walking” beam to carry and move the engine into place. While wandering the aisles of Harbor Freight 
looking for options I came across an engine load leveler that consists of back to back steel channels with a 
screw crank capable of shifting an engine's weight and angle. By turning it upside down I realized the roller, 
normally on the bottom and carrying the engine’s weight on a hook, could carry a lifting chain crossed over the 
roller and attached to the engine lifting eyes. The front of the leveler would be supported by the primary come-
along, still attached to the eyebolts in the cabin roof, while the rear could be supported by and bolted to a 
temporary wooden beam. The main beam was fabricated of 2x6 lumber with metal corner braces attached to 
the 2x6 with deck screws, and adjacent 2x4 legs with ¼” bolts for strength. The legs supporting the beam were
cut from 2x4’s and shaped to approximately fit the inside curve of the hull and adjacent engine beds to better 
spread the load and avoid slipping on the hull. It was necessary to hollow out a 1-1/2” x 1” deep hole in the 
beam for the leveler’s retaining nut and cotter pin to freely spin. I assembled the cross piece to one leg for the 
port side, passing it over the engine and then attaching the second starboard side leg and then the inverted 
leveler. The chain was attached to the engine lifting eyes (diagonal on the engine) and snugly passed over the 
roller set in the forward position.



Arch support and leveler components.

Engine support beam sketch.

With the assembly in place, moving the engine back became a process of raising the front come-along, 
cranking the load leveler back as far as it would go, lower the engine & crank the leveler forward, reset the 
chain, raise & crank back. This proceeded smoothly until the angle from the engine to the come-along became 
too much for the leveler to overcome. A quick trip back to Harbor Freight for two snatch blocks with metal 



sheaves, with a couple of turns of line through the Mariner’s hatch and galley cockpit opening port, redirected 
the come-along steel cable pull back to vertical.

New engine installation process.

As is usually the case, Murphy’s law struck in the form of a very heavy thunderstorm blowing in from the stern 
while I had both the hatch and port open and was unable to fully close both of them (hence the colorful towels 
in the picture). By this steady process of setting & resetting the chain on the leveler to move engine toward the 
stern I soon closed the gap between the engine & the rear mounts and installed the four mounting bolts. This 
took some patience and minor adjustments of the leveler and come-along so as not to cross thread the bolts. A
longer temporary bolt on the port side, due to the difficulty to reach, greatly assisted alignment. All four bolts 
were loosely threaded in and snugged up alternately until fully tightened. Once the rear mounts were complete 
the new front lag bolts were installed and tightened down.

With the heavy lifting completed, re-attaching the transmission was the next item. This became a major 
problem when it would not seat back onto the bell housing. With the splines lined up the transmission would 
move forward smoothly but suddenly begin to tilt forward and stop engaging. No amount of wiggling, twisting or
rotating, even with the help of fellow Mariner sailor, would get the bottom to line up and there was nothing I 
could see from the top that would stop it. Later I finally went back under the engine and, reaching back, felt two
studs with nuts attached from the earlier removal that I had left in place in the bottom transmission flange 
during the removal process and hadn’t noticed until now.



Repair position 101 !!

Removing the engine again was not an option in my mind at this point. Although difficult to remove with the 
engine now in place I was able to get a vice grip on the exposed thread if I pushed the nut forward and a box 
end wrench could then be put on the nut. They did come out with some effort and the transmission installation 
proceeded smoothly. On the bright side, at least this oil pan wasn’t covered in oil and grease.

Next, wiring, hoses and exhaust were re-installed. This is where the previous photos and wire tagging of the 
original engine really came in handy. A new secondary Racor 500MA fuel filter (60 gallons per hour capacity 
and heat shield approved for engine compartment use) for $50 on Ebay with new hoses and an electric fuel 
pump that came with the engine were installed. The fuel pump switch was wired into the starting key circuit at 
the helm. The throttle and engine shutoff cables were attached (although I had to scavenge the bolts and 
clamps from the old engine on another trip home) and the raw water strainer was re-installed. The oil and 
coolant were filled per the manufacturer’s specifications and, with the help of my partner and admiral at the 
key, we began to bleed the engine with clean fuel from the 2-gallon day tank. This was a slow process, 
following Compton and Calder’s precise steps. Finally, after what seemed an eternity and just about the time I 
began to wonder about the wisdom of this purchase, one cylinder gave a loud “whump”, quickly followed by 
another, then another and another. One by one each cylinder cleared and fired. The sound of the engine was 
almost drowned out by the cheers of everybody nearby, including my own. There is something about that 
series of sounds that still brings a smile to my face to this day. My dock neighbor, after he stopped cheering, 
checked to make sure the exhaust was pumping water.

After a few minutes we noticed the temperature was creeping up and decided it was time to shut the engine 
down for now. I asked my partner to pull the shutoff switch. Nothing happened. My neighbor lent his hand, and 
nothing happened. I had read in Calder’s book about runaway diesels and knew that my options were either 
cut off the fuel or cut off the air. Having just spent all that time to bleed the engine I wasn’t about to let it run out
of fuel and have to go through that again. I’d prepared for this possibility by previously loosening the breather 
cap clamp and had a smooth piece of 2x4 handy. Being careful to avoid the alternator and belt, I removed the 
cap and wiggled the board over the air intake to get a better seal. The engine slowed and the cylinders died 
one by one. The next day we adjusted the throttle and shutoff cables and ran the engine for a longer period, 
including shutting off cleanly. We again noted an overheating problem that was traced to a partial mineral 
blockage of the transmission heat exchanger.  It was cleaned with a quick vinegar bath and no further 
problems have been noted.



Lessons learned along the way:
1. You can fit your body in unbelievable places, including your head under the oil pan with one arm over

your head to remove those last two transmission mounting bolts and more importantly still get back out.
2. Buy an air compressor and impact tools – the time and frustration avoided is well worth the cost and 

you will use them elsewhere.
3. Use 6 point sockets on main bolts, don’t waste time with 16 point - they only round off heads.
4. Check and double check engine controls before removal – when the coach roof deck beam or 

anything else creaks -- STOP!
5. Check transmission lower mounting holes for leftover studs – while the engine is out.
6. If possible, keep the old engine for parts – bell housing, throttle u-bolt, etc,
7. Patience, patience, and more patience – think through each step, research and look for applications 

that can be applied or modified to your situation.
8. Go sailing on someone else’s boat when you get the chance – it’ll remind you why you started this 

project & help keep your sanity.
9. Don’t forget to open the raw water intake thru hull (OOPS!) – an almost fatal lesson learned when 

switching from years of outboard power to an inboard.


