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Engine Testing
By Bill Hancock, Assistant Editor
Let’s suppose you have
just finished rebuilding
the engine in your boat.
Shouldn’t you test it before
you lower it into the hull,
align the prop shaft, and
hook everything up? You
certainly don’t want to go
through all the work to
install the engine only to
find, for example, that it
has an oil leak and must be
removed to repair or replace
something.
Prior to accepting delivery
from your engine builder, I would
strongly recommend that you
have them test your engine on an
engine dynamometer so it can be
run under load and function just
as it would in the boat. Today,
with the wide spread availability
of dyno testing services, there is
absolutely no good reason not
to test your engine, however not
everybody will choose to run a
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full dyno test on their engine for a
variety of reasons. Any reputable
engine builder will include a dyno
test prior to delivery. Successfully
passing this test ensures the
rebuilder has done the job
correctly. If your engine builder
does not offer dyno testing as part
of the rebuild, find another engine
builder. Aside from knowing that
your engine will perform when

installed in your boat, you will
walk away from the dyno testing
with an armload of data which
will help you properly utilize your
engine and optimize your boat.
Typically, the shops who don’t test
their engines will tell you that they
don’t need to waste your money
and time because they have loads
of experience so they don’t need
to test their engines. On the other

hand, the pros know what can happen and refuse to
let an engine leave without a dyno test. At the end of
the day it isn’t about the money, it is about quality.
After successfully passing the dyno test, and making
power without any leaks, the questions are answered,
and both the builder and the customer have a level of
confidence in the engine.
There is also a secondary benefit. If, after passing
a dyno test and meeting the output specifications,
the engine does not perform in the boat, the problem
probably lies in the boat and/or the installation. At
this point, you have just eliminated half of the reasons
for the lack of performance, so now you can focus
on the boat and its systems. For those reasons and
many more, it is recommended that you always test
your engine with all of the accessories and ancillary
hardware it will ultimately utilize in the boat. Things
like the fuel pump, lines, filters, the water system and
its lines, the wiring harness, the charging system and
so on.
For example, a plugged fuel line or filter will allow
the engine to idle and get away from the dock, but
it will starve the engine once it tries to reach higher
RPM. When an engine starves for fuel it runs lean, you
could possibly damage the engine. For these reasons, it
is a good idea to include as many of your boat’s items
as you can in your test session.
If a dyno test is not available, there is another
way to test your engine. Some of the smaller engine
builders and home do-it-yourselfers use an engine
run-in stand. In this article we will examine how to
build one of these stands and utilize it to test your
engine. A run-in stand differs from a dynamometer in
that it cannot place a load on the engine. However, the
run-in stand will allow you to build heat in the engine
and make many adjustments and check a variety of
engine functions.
Begin your test stand design by getting the prop
shaft angle and lateral distance between the engine
stringers in your boat. To do this, support your boat so
the waterline is level. Next, using a protractor, measure
the angle of the engine stringers relative to the ground.
You will want to duplicate this angle for your engine
stand. The exception would be if your boat runs at
a steep angle relative to the water when underway.

Designing Your Stand
When designing your stand, make sure to provide
adequate clearance for your starter, fuel pump,
and oil filter so they are easily accessible while the
engine is mounted on the stand. Provide a secure
place to locate a battery where it will be out of the
way and at the same time easily reached. Mount
all your electrical items such as gauges, solenoids,
switches and terminal blocks on a convenient panel
so you can monitor the engine performance while
the engine is running.

Your engine run-in stand should have
the following features:

✔ Support for the engine with the transmission

attached using the same front and rear engine
mounts as it does in the boat.

✔ A space for a 6V or 12V battery.
✔ A protected space to mount the accessories

such as the voltage regulator, starter solenoid,
and electric fuel pump.

✔ A small approved fuel tank, mounted below the
engine and away from the exhaust.

✔ A drip pan to catch and pinpoint any leaks.
✔ Support for the exhaust system.
✔ A pail to hold water for the engine to use for
✔
✔

cooling.
Wheels to roll around, so it can be moved
easily.
An instrument and control console.
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Ultimately, the task is to replicate
the angle the engine will assume
when it is running underway in the
boat. In the end, the goal is to have
the carburetor mounting surface
level with the ground when your
engine is on the run-in stand.

Carburetors are designed to
function when the carburetor
base is level. If your carburetor
base is not level, it will affect the
carb function and calibration,
and therefore the engine will not
reach its maximum potential.
Leveling the carburetor may involve
making some angled spacers to fit
between the carburetor and the
intake manifold. The same logic
applies for the oil pan. The goal
of a good oil pan is to keep the oil
pickup submerged in oil during any
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condition the engine encounters.
If the pan and oil pickup are not
designed to be fully functional
when the engine is operated at a
steep angle, you will ultimately be
faced with an expensive engine
failure.
Cooling is critical for several
reasons. First, you must cool the
engine to prevent damage from
detonation, but you must also
cool the exhaust system to prevent
heat buildup inside the boat. In
our antique boats, cooling water is
typically drawn from the lake by a
positive displacement pump, and
after making a circuit of the engine,
the water exits through the exhaust
system downstream of the engine.
When testing your engine, it is
critical to allow the pump to draw
the cooling water from a bucket
below the engine which will ensure
the pump has the capability to pull
the water up and pump it through
the engine. Unfortunately, many
people simply hook up a garden
hose and feed the engine from the

hose. While this works to cool the
engine, it does not prove out the
pump. As a side note, NEVER use
a garden hose hooked up to your
engine directly since the typical
pressure in a home water system
can be as high as 80 psi. The safe
operating pressure in your cooling
system is much lower and over
pressuring your cooling system
could inflict a great deal of damage
to your engine.
The fuel system is next. Outfit
your test stand with a small
approved auxiliary fuel tank.
These spare tanks are available at
lawnmower shops, or wherever
marine supplies are sold. Locate
the tank lower than the engine, so
the fuel pump is forced to draw the
fuel up from the tank and into the
carburetor as it would in the boat.
Make sure the tank is properly
vented and always do your testing
outside to avoid problems from
gasoline fumes or exhaust fumes.
Plan on outfitting your test
stand with a tachometer, oil
pressure gauge, oil temperature
gauge, volt meter, fuel pressure
gauge, vacuum gage and water
temp gauge. You should also have
an auxiliary 0-15 psi gauge which
we will cover later.

Testing

Before you begin, make sure
you have fresh fuel in the tank, a
fresh ABC fire extinguisher handy,
and some method to direct the
wet and toxic exhaust away from
your work area. Unless you have a
specially designed dyno cell with

the appropriate air handling and
other safety features, always run
your engine outside. The carbon
monoxide fumes from the exhaust
are odorless and will kill you, unless
you provide adequate ventilation.
It pays to use a good breakin oil which you can purchase
from several suppliers. This oil
has additional additives to help
with initial engine break-in. It
will reduce the chance of scuffing
pistons, wearing lobes off camshafts
and wearing out bearings.
Prior to starting a rebuilt
engine for the first time, you may
want to check the following items:
Run a compression test. All of the
cylinders should have a cranking
compression within 10% of each
other. If you have a cylinder that
is low, find out why and correct
it before starting the engine and
possibly creating more damage.
If possible, prime your engine’s
oiling system and rotate the
engine by using the starter, with
the ignition disabled, for several
revolutions prior to starting it for
the first time. When the engine
starts, immediately check to
ensure the engine has adequate oil
pressure. Also, prior to starting,
make sure you have a timing light
hooked up so you can adjust the
spark advance immediately after
the engine starts.
Avoid revving the engine
quickly since it has no load on it.
It is easy to damage the engine by
free revving it. However, you will
want to keep the engine at around
1200-1500 RPM to help with the

camshaft break-in for the first
twenty minutes. During the initial
run period, check to make sure
water is flowing equally from the
exhaust pipe/s. Use a heat gun to
aim at each cylinder to make sure
they are all firing. Watch for oil
leaks. Always start your test with
a clean drip tray which covers the
entire bottom of the engine and
transmission to help you pinpoint
oil and water leaks. Be sure to set
your timing once the engine starts
and runs. You will also want to
set the carburetor idle and choke
settings while it is on the run-in
stand.
Check the voltage to ensure
the charging system is operating
properly. Keep a close eye on the
oil temperature and the water
temperature as the engine warms
up.
Once the engine has run for
twenty minutes, shut it off and
check the compression and the
cylinder leakage. This will tell you if
the rings and valves are beginning

to seal the compression pressures.
You should check the oil level
on the dipstick to make sure the
engine is not using an inordinate
amount of oil.
Some engines require a cylinder
head and intake manifold retorque
after the initial run-in. If you do
this on an overhead valve engine,
you should check your valve
clearance and readjust as required.
A vacuum gauge will confirm a
number of performance guidelines.
See our earlier article in the
Sheerline engine series about
vacuum testing for additional
details.
Crankcase pressure is a good
indicator of several things. Some
engine manufacturers run a simple
test in which they measure the
pressure buildup in the crankcase.
To prepare for the test; seal all
of the openings such as valve
cover breathers to prevent the
crankcase to the atmosphere.
Cap off the dipstick tube with a
rubber nipple and a hose clamp.
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Connect a pressure gauge to the crankcase and start
the engine and start a timer. See how long it takes for
the crankcase pressure to build to 3psi. If it takes too
long, you may have a crankshaft seal leak, which will
soon turn into an oil leak. If the pressure rises too
rapidly, you may have a broken piston ring. Again, it
is a simple test but it can very quickly let you know
if you have any major leakage problems with your
engine. Do not let the crankcase pressure exceed 3 psi
in order to prevent damaging a seal.
Once you have run your engine for 2 hours, drain
the oil into a very clean white plastic 5 gal. pail. The
white makes it easy to see any impurities or metallic
particles in the oil. Next, remove and cut the oil filter
and inspect for material and signs of foreign particles
which may harm the engine.
Unless you plan to install the engine within a
few weeks, drain the carburetor, or before you finish
running, simply shut off the fuel and allow the engine
to run out of fuel. Cover the carburetor and cover the
exhaust outlets. Drain the cooling water to prevent
rusting or freezing if you live in cold climates. If you
are going to ship the engine, especially if you are
using air freight or common carrier, you must drain
all the fluids.
Obviously, fix all the problems you find during
the run-in before you install the engine in your boat.
It is a lot easier to work on the engine while it is out
of the boat. You will enjoy the fact that once you put
the engine in the boat, it will start and run and you
won’t have any leaks or other issues.

Alan Boone, HAS, BC-HIS
Hearing Aids
President
Starting at:
& Wife Linda

395

$

www.lakemedicalhearing.com

Factory Authorized Siemens Advanced Partner
Eustis

2755 S. Bay St., Ste F,
Eustis, FL 32726
(Across from Tractor Supply)

352-483-4327

The Villages®

918 Rolling Acres Rd., Ste 4,
Lady Lake, FL 32159
(Behind Bank of America)

352-268-2578

T I M EL E S S .

Clermont

221 N. Hwy 27, Ste H,
Clermont, FL 34711
(Across from Citrus Tower)

352-243-4327

U P D AT E D D A I LY.

Live the Woody Boater Life on WoodyBoater.com

19 4 8

2016

Happy Testing u
22

u

Sheerline Magazine, Spring 2019

WDB-01 Sheerline_HalfPage_1_7.625x5.indd 1

2/3/17 3:38 PM
u
23

Sheerline Magazine, Spring 2019

