
The Aqualube range of rubber sleeved bearings are designed for marine and 
industrial applications. The bearings feature a specially formulated rubber and 
are moulded into various shell materials.  The rubber is an extremely tough, 
chemical and oil resistant nitrile which offers outstanding resistance to abrasion 
and wear, even in the most adverse conditions.
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PROPELLER	BASICS
Diameter

Diameter is two times the distance from the center of the hub to 
the tip of the blade. It also can be looked at as the distance across 
the circle that the propeller would make when rotating. It is the 
first number listed when describing a propeller.

Rake

Rake is the degree that the blades slant forward or backwards in 
relation to the hub. Rake can affect the flow of water through the 
propeller, and has implications with respect to boat performance.

Aft Rake helps to trim the bow of the boat upwards, which often 
results in less wetted surface area and therefore higher top end 
speed. Aft Rake propellers also typically provide better “bite” on 
ventilating-type applications.

Forward, or Negative Rake, helps hold the bow of the boat down. 
This is more common in workboat type applications.

Pitch

Pitch is defined as the theoretical forward movement of a           
propeller during one revolution - assuming there is no “slippage” 
between the propeller blade and the water. For most boats, there 
is slippage and therefore the distance advanced is less than the 
design pitch. The amount of slippage varies from boat to boat. 
Pitch is the second number listed in the propeller description.

Cupping

Many of today’s propellers incorporate a cup at the trailing 
edge of the propeller blade. This curved lip on the propeller                      
allows it to get a better bite on the water. This results in reduced                     
ventilation, slipping, and allows for better hole shot in many    
cases. A cupped propeller also works very well where the motor 
can be trimmed so that the propeller is near the surface of the 
water. The cup will typically result in higher top end speed on 
one of these applications.

Cupped Uncupped

Ventilation

Ventilation is a situation where surface air or exhaust gases are 
drawn into the propeller blades. When this situation occurs, boat 
speed is lost and engine RPM climbs rapidly. This can result 
from excessively tight cornering, a motor that is mounted very 
high on the transom, or by over-trimming the engine.

Cavitation

Cavitation, which is often confused with ventilation, is a 
phenomena of water vaporizing or “boiling” due to the 
extreme reduction of pressure on the back of the propeller blade. 
Many propellers partially cavitate during normal operation, but 
excessive cavitation can result in physical damage to the 
propeller’s blade surface due to the collapse of microscopic 
bubbles on the blade.

There may be numerous causes of cavitation such as 
incorrect matching of propeller style to application, 
incorrect pitch, physical damage to the blade edges, etc.

Be advised disturbances in the water flow forward of the 
propeller can result in blade damage, which appears to be blade 
cavitation, but is actually due to non-favorable water flow into 
the propeller.

Forward	Rake

Blade	with	
No	Rake

Outline	of	
Blade	with	

Rake

Aft	Rake

Forward	(Bow)
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PROPELLER	BASICS
Finding the right match between the propeller, engine type and boat size will optimize the following performance factors:
 • Increased Top End Speed
 • Faster Planing Speed (Hole Shot)
 • Improved Low End Punch
 • Load Carrying Capability

If you want to modify your boat’s performance, consider the following before making your selection:

3-Blade	Propeller	vs.	4-Blade	Propeller

We recommend 3-Blade propellers for recreational boats with 3, 
4, and 6 cylinder outboards and I/O engines. These propellers 
provide good hole shot and top-speed performance.

We recommend 4-Blade propellers for practical, all-around boat 
performance. These propellers enhance handling, hole shot, load- 
carrying performance, and fuel efficiency.

Advantage	of	a	Left	Hand	Propeller

Two propellers spinning in the same direction on twin engine 
boats will create steering torque. In other words, two right-hand 
propellers pull the stern hard to the right and the bow to the left.

Two opposite-direction (counter-rotating) propellers on twin 
engines eliminate this steering torque because the left-hand 
propeller balances out the right-hand propeller. This results in 
better straight-line tracking and helm control at high speed.

Affect	of	Slip	on	Performance

Slip is the difference between actual and theoretical travel 
of the propeller blades through water. A properly matched 
propeller will actually move forward about 80 to 90 percent of the
theoretical pitch.

Theoretical

Actual

Aluminum	vs.	Stainless	Steel

Most pleasure boats are factory equipped with aluminum
propellers. Aluminum propellers are relatively inexpensive, easy 
to repair, and under normal conditions can last for many years.

Stainless steel is more expensive, but much stronger and durable 
than aluminum. If you are looking for better performance than 
can be provided by your aluminum propeller, such as ultimate 
top speed or better acceleration, a stainless steel propeller may 
be required.
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PROPELLER	BASICS
What	is	the	difference	between	thru-hub	exhaust,	over-hub	exhaust,	and	non	thru-hub	exhaust?

THRU-HUB	EXHAUST
Thru-hub exhaust propellers consist of a round barrel 
to which the blades are attached. The exhaust passes 
through the barrel and out the back, without making 

contact with the propeller blades. This provides a good, 
clean water flow to the blades, usually resulting in 

good acceleration and hole shot.

OVER-HUB	EXHAUST
Over-hub exhaust propellers have the blades attached 
directly to the smaller tube that fits over the propeller 
shaft, eliminating the larger exhaust tube. These types 
of propellers are often used for attaining maximum top 
speeds. (On some boats, the hole shot can often suffer 
due to the extreme exhaust flooding that occurs around 

the propeller blades during acceleration.)

OVER/THRU-HUB	EXHAUST
Over/Thru-hub exhaust propellers are a combination of 
thru-hub and over-hub exhaust propellers. This allows 

some exhaust to escape at lower RPM, providing a 
controlled amount of exhaust flooding. These types of 
propellers will allow the propeller to be slightly easier 
to turn during initial acceleration, allowing for better 

hole shot on some engine/boat combinations.

NON	THRU-HUB	EXHAUST
Non thru-hub exhaust propellers are used for inboards 
using shaft driven propellers, sterndrives using through 

hull exhaust, and on some outboards that don’t route 
the exhaust through the lower unit torpedo.

THRU-HUB	EXHAUST and OVER-HUB	EXHAUST propellers are used on boats where the exhaust passes out through the rear of 
the “torpedo” on the lower unit, around the propeller shaft. Most outboards utilize this type of exhaust.
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CHOOSING	THE	CORRECT	PITCH
For	 safety	 and	 efficient	 performance,	 it	 is	 critical	 that	 your	 engine	 operates	 within	 the	 RPM	 range	
recommended	by	the	manufacturer.	Matching	the	right	prop	for	the	load	is	the	most	significant	factor	when	
choosing	a	new	propeller.

1)	Determine	Manufacturer’s	Recommended	
RPM

Find the manufacturer’s recommended RPM range in 
the owner’s manual or ask your dealer. A reference chart 
showing common engine applications is shown on Pages 
A6-A7 of this catalog.

Manufacturer's
Recommended
WOT RPM's

2)	Test	for	Maximum	RPM

Using the existing propeller or a new propeller, make test 
runs to determine the maximum RPM and boat speed. Vary 
the trim angle for optimum performance.

Test Run
WOT RPM

3a)	If	RPM	are	Higher	Than	Recommended

If the actual WOT RPM are above the recommended RPM 
range, install the next larger pitch propeller to decrease 
your WOT RPM. Re-test the WOT RPM.

Decrease in Prop
Pitch Equals...

Increase in WOT
RPM's

Increase in Prop
Pitch Equals...

Decrease in WOT
RPM's

3b)	If	RPM	are	Lower	Than	Recommended

If the actual WOT RPM range is below the recommended 
range, install the next smaller pitch propeller to increase 
your WOT RPM. Re-test the WOT RPM.

Effect	of	Propeller	Pitch	on	RPM

A pitch change can increase or decrease the RPM and 
bring RPM into the recommended range. A 2” increase in 
pitch (for example, from 21” to 23”) typically results in a
decrease of approximately 300-400 RPM.

300 to 400
RPM's

23" Pitch

21" Pitch

When you combine all these factors, you have the 
information you need to select the correct propeller for 
maximum performance, safety, and fuel efficiency.



THE PRODUCT

Aqualube bearings can be offered in either brass or 

non-metallic (phenolic) shells and are available to 

suit imperial diameter shafts from  ¾” up to 10” and 

metric 20mm up to 260mm.  Whilst we manufacture 

a comprehensive range of standard bearings, 

bespoke sizes can be quoted for and manufactured 

upon request. 

PRINCIPLE OF OPERATION

Rubber and water make the perfect combination for a 

bearing material and a lubricant. 

The natural resilience of rubber gives the bearing its 

shock, vibration and nose absorption properties. The 

shape of the Aqualube bearing is the main reason for 

its success. Unlike many other bearings in the market 

the Aqualube bearing strips are shaped in such a way 

that a hydrodynamic water wedge is formed between 

shaft and bearing, even at very low shaft speed. 

Water is the perfect lubrication medium, particularly for 

marine craft, because of its natural abundance, non-

compressibility, cooling properties, and low coefficient 

of friction when between bearing strip and shaft. 

The water enters the bearing through the longitudinal 

grooves and moves radially between the propeller shaft 

and the bearing face in a thin film. Once this film, 

or wedge, has developed the shaft does not actually 

come into contact with the bearing. 

CONSTRUCTION

Aqualube bearings are moulded from a specially 

compounded oil and chemical resistant nitrile rubber. 

The nitrile rubber displays an excellent resistance 

to wear and abrasion and is also tough and durable. 

Bonding techniques developed by Michigan Wheel 

ensure that the strength of the bond to the shell is at 

least equal to the strength of the rubber itself. 

Standard range bearings shells are manufactured in 

either phenolic (non-metallic) or marine bronze and can 

be supplied with integral cast flanges.

LUBRICATION  
WEAR AND DURABILITY:

All types of water lubricated rubber bearings eventually 

experience wear in service. For bearings operating in 

clean water the wear down effect will be less rapid than 

when operating in shallow, heavily contaminated water. 

In any event it is recommended that bearings should be 

inspected for wear whenever the vessel is hauled out. In 

cases where the bearing 

is operating in shallow water an annual inspection 

is recommended.

Bearings fitted to struts and completely immersed 

bearings have adequate lubrication. When bearings 

are installed in a position where the water flow is not 

good they should be lubricated by a forced water flow 

system. This also applies to bearings which have to 

cope with low shaft speed and high loads.
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IMPERIAL SERIES

BEARING SIZE

ID O/D LENGTH

3/4” 1-1/4” 3”

1” 1-1/4” 4”

1” 1-1/2” 4”

1-1/8” 1-5/8” 4-1/2”

1-1/4” 1-3/4” 5”

1-1/4” 2” 5”

1-3/8” 1-7/8” 5-1/2”

1-1/2” 2” 6”

1-1/2” 2-3/8” 6”

1-3/4” 2-3/8” 7”

1-3/4” 2-5/8” 7”

2” 2-5/8” 8”

2” 3” 8”

2-1/4” 3” 9”

2-1/2” 3” 10”

2-1/2” 3-1/8” 10”

2-1/2” 3-1/4” 10”

2-1/2” 3-3/8” 10”

2-3/4” 3-1/2” 11”

3” 3-3/4” 12”

3” 4” 12”

3-1/2” 4-1/4” 14”

4” 5” 16”

METRIC SERIES

BEARING SIZE

ID OD LENGTH

22 35 88

25 40 100

30 40 120

30 45 120

35 50 140

38 55 152

40 55 160

40 56 160

45 65 180

50 66 200

50 70 200

55 75 220

60 80 240

60 85 240

65 85 260

70 90 280

75 95 300

80 100 320

85 105 340

90 110 360

90 115 360

95 115 380

100 125 400

110 135 440

METRIC SERIES

BEARING SIZE

ID OD LENGTH

22 1-1/4” 88

25 1-1/4” 100

25 1-1/2” 100

30 1-3/4” 120

35 1-7/8” 140

40 2-1/8” 160

45 2-3/8” 180

50 2-5/8” 200

55 3” 220

60 3” 240

60 3-1/4” 240

70 3-3/4” 11”

EUROPE - Michigan Marine Propulsion 
Unit C1 (B), Pottery Road 

Kingsteignton, Newton Abbot 

Devon, England TQ12 3BN 

Phone: + 44 1626 351723 

Fax: + 44 1626 351724 

E-mail: info@mmp-i.com 

www.mmp-i.com

MiddlE EAsT - Michigan Marine Propulsion 
P.O Box 54805, Show Room 7 

DY-1, Al Jadaf Ship Docking Yard 

Dubai, United Arab Emirates.  

Phone: + 971 4 3243867 

Fax: + 971 4 3243868 

E-mail: info@mmp-i.com 

www.mmp-i.com

UsA - Michigan Wheel Marine 
1501 Buchanan Ave SW 

Grand Rapids, 

MI 49507 

Phone: (616) 452-6941 

Fax: (616) 247-0227 

E-mail: info@miwheel.com 

www.miwheel.com

WHY CHOOSE THE  
MICHIGAN AQUALUBE?
  

w   Consistent high quality

w   High resistance to abrasion

w   High grade materials

w   Hydrodynamic wedge formation

w   Engineering excellence

w   Large warehouse inventory

w   100% inspection procedure

MICHIGAN WHEEL WAS ESTABLISHED 

OVER 100 YEARS AGO – THE BUSINESS 

WAS BUILT ON A FUNDAMENTAL 

PRINCIPLE OF ENGINEERING 

EXCELLENCE AND EXPERTISE.

TODAY, WE CONTINUE TO FOCUS ON THESE 

VALUES AND SUPPORTED BY OUTSTANDING 

DESIGN TECHNIQUES AND A DIVERSE 

PRODUCT RANGE, WE OFFER A PROPELLER 

AND PROPULSION SERVICE THAT IS 

GLOBALLY UNRIVALLED.




