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OIL REPLACEMENT DEVICE FOR MARINE OUTBOARD MOTORS

Field of the Invention

The invention relates to outboard gearbox compariments and motors of marine
vessels, and in particular, to an cil replacement device which- provides a means for
changing the oil in the outboard gearbox compartments and/or mators of marine
vessels without the need for removing the boat from the water and/or preventing oii
spillage into the water.

Whilst the invention can be applied to the remaval of fluid from any vessel using low
pressure compressed air or any other suitable manual or automated means, for
convenience sake, it shall be described in terms of an oil replacement system for the

replacement of gearbox and engins oil in a marine vessel.
Background to the Invention

Conventionally, in order to change the oil in the gearbox compartment of a marine
vessel including small to large boatsivessels and house boats or the like, it is
necessary ta first drain the old from the compartment and then refill the compartment
with the correct amount of oil. The oil is drained from the lower drain hole by having
air enter through the upper vent hale and push the oil out from the lower hole via
gravitationa) forces. Once the oil has been drained, the new oil can be filled via a
plastic bottle with a tapered nozzle which is inserted into the drain hole and squeezed
until oil begins to come out of the upper vent hole to indicate that the compariment is
full. The holes can then be sealed with locking screws or plugs. In order to fill the
correct amount of oil, the outboard feg must be down which is achieved by either
having the boat out of water or removing the lower leg. The disadvantage with this
current method is the expense incurred by an owner to have their vessel taken out of
the water. Removal af the lower leg can also be problematic as it is often difficult to
re-align the gear selecting shaft and spline when placing components back together
and thus, should only be undertaken by an authorised mechanic.

Whilst the oil can be changed when the outboard leg is only partially out of the water
ie. on an inclined angle, this is not recommended as it does not allow the full capacity
of the oil to be replaced which may lead to gear failure. In addition, changing the oil
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when the leg is on an inclined position heightens the risk of cil overflowing into the
water presenting a major environmental threat to marine and waterborne life.

Accordingly, it is an object of the invention to provide an oil replacement system
which provides a means of enabling oil to be changed, without the need to remove a
marine vessel from the water and/or remove the lower outboard leg.

It is a further object of the invention to provide a means whereby both the new and
old oil and contaminants being changed can remain fully contained within the unit.

Summary of the Invention

The present invention provides an oil replacement device including:

a body portion;

a piston;

at least one ail line;

at least one fitting and/or valve means;

and a piston driving means whereby the system provides a means for changing the
oil in a marine vessel, without the need for removing the vessel from the water and/or

preventing oil spilfage into the water.

The body portion is preferébly cylindrical in shape. The body portion preferably has
provided a threaded portion at an upper end and a lower end of the body portion.

Preferably, the body portion has provided at least one end cap including an upper
end cap and a lower end cap. The end caps preferably have provided at least one
aperture which is adapted to receive a fitting and/or valve means therethrough.

Itis preferred that the fitting enables a first end of an oil line to be connected thereto.
itis preferred that a first valve means is an air valve.

It is further preferred that a second valve means is an air release/bleed vaive.

The oit line(s) of the device préferably have provided at least one stop means in the

form of a valve which is adapted to prevent the unwanted passage of fluid (oil) or air
through the line(s).
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The piston is preferably in the form of a circular disc or the like. The piston preferably
has provided at least one sealing means which is adapted to provide a hydraulic and
pneumétic seal between the piston and the bady portidn of the device whereby the
sealing means may be in the form of an o-ring or washer or the like.

In a first aspect of the invention, the piston driving means i§ preferably a piston pin
connected to the piston which is adapted to manually control vertical movement of
the piston. The piston pin is preferably connected to a handie which assists a user in
driving movement of the piston.

In a second aspect of the invention, the piston driving means is preferably low
pressure compressed air. The low pressure compressed airis preferably provided by
an external compressed air scurce whereby the device can be connected to said air
source via a Y valve assembly and/ar air line.

in order that the invention may be more readily understood we will describe by way of
non-limiting example of a specific embodiment thereof.

Brief Description of the Drawings Figures

Figure 1 shows a side view of the oil replacement device according to a -
preferred embodiment of the invention.

Figure 2 shows a top plan view of the upper end cap of the oil replacement
device according to a preferred embodiment of the invention.

Figure 3 shows a top plan view of the lower end cap of the oil replacement
device accurding to a preferred embodiment of the invention.

Figure 4 shows a Y-valve assembly of the oil replacement device according to
a preferred embodiment of the invention.

Figure 5 shows the body portion of the dil replacement device according to a
preferred embodiment of the invention.
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Figure 6 shows a perspective view of the oil replacement device using a
manual piston driving means according to a preferred embodiment of

the invention.
Description of an Embodiment of the Invention

Figures 1 to 6 to show an oil replacement device according to a preferred
embadiment of the invention.

In this preferred embodiment, the invention provides an oil replacément device 1
which provides a means for changing the oil. The oil replacement device 1 shall be
described herein in terms of replacing the oil of outboard gearbox compartments
and/or motors of marine vessels, ulilizing low pressure compressed air, without the
need for removing the beat from the water and/or preventing oil spillage into the
water. It is envisaged that the shape, style and dimensions of the oil replacement
device 1 and/or its components may be varied as required to suit different vessels
and/or applications. ‘

The oil replacement device 1 is preferably in the form of an oit injector unit which is
adapted o extract old cil and contaminants from an outboard gearbox compartment
and/or motar and insert new oil into the gear box compartment and/or motor of a
marine vessel. The injector unit 1 preferably has provided a body portion 2 which is
cylindrical in shape. The body portion 2 of the device 1 is preferably made from an
extruded steel or plastics material. However, it is envisaged that any other suitable
material which is durable and mests the requirements of the invention may aiso be
employed. The size, dimensions and shape of the body portion 2 may be
predetermined such that the body portion 2 is adapted to hold a specific amount of
fluid/oil and enables a user to know exactly how much fluid/oil is being filled or
replaced at any given time. For example, a body portion 2 with an extemnal diameter
of 81mm with a precision ground diameter of 75mm and an averall length of 300mm
would ensure a volume capacity of 1.3 litres for the oil replacement device 1. It is
envisaged that these dimensions and shape may be varied to after the capacity of
the injector unit accordingly to suit the different requirements of a vessel or user.
Provided at the upper and lower end of the body portion 2 is preferably a threaded
portion 3, 4 which is adapted to receive an end cap 10, 20 which can be engageable
with and connected thereon. The threaded portions 3, 4 are preferably adapted to
have at least one thread having a fine pitch which is adapted to be positioned on the
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inner surface adjacent the upper and lower edges of the body portion 2 and extend
about the perimeter of the body portion 2.

The oil replacement device 1 preferably has provided an upper end cap 10 and a
lower end cap 20 which is adapted to be engageable with, and connected to, the
corresponding ends of the body portion 2. The end caps 10, 20 are preferably made
of a mild steel material. However, it is envisaged that any other suitable material may
also be employed which may be the same or different to the material that is used for
the body portion 2 of the device 1. It is preferred that the end caps 10, 20 are
substantially cylindrical in shape and/or complimentary in shape to the body portion
2, having a similar extermnal and internal diameter to the body partion 2 of the device
1. It is preferred that the end caps 10, 20 may be slightly larger or smaller in diameter
so that they can be received over, or within, either end of the body portion 2
respectively. '

The end caps 10, 20 are preferably cup-shaped so that they are closed at one end
and open-ended at the other end. In this way, they are able to provide a seal for the
device 1 when they are attached to either side of the body portion 2 of the device 1.
In order to enable the end caps 10, 20 to be connected to the body portion 2 of the
device 1, the end caps have provided a threaded portion 11, 21. The threaded
portion is adapted to be positioned adjacent to the open adge and extend about the
perimeter of the end cap 10, 20. The threaded portions 11, 21 are adapted to have at
least one thread which is complimentary in shape to the threaded portions 3, 4 of the
body portion 2 of the device 1. It is further preferred that the threads have a fine
pitch. The fine pitched threaded portions 11, 21 are adapfed to be complimentary in
shape to the fine pitched threaded portions 3, 4 provided on the upper or lower edge
of the body portion 2 so that they are adapted to be engageable with, and connected
to, either end of the body portion 2 via rotation of the corresponding members 2, 10,

- 20. In a further embodiment, it is envisaged that the end caps 10, 20 may be
integrally formed with the bady portion 2 or connected via another suitable
connection/attachment means.

The end caps 10, 20 preferably havé provided a sealing means (not shown). The
sealing means is adapted 1o extend along the inner perimeter/circumference of the
end caps 10, 20. The sealing means is preferably in the form of an o-ring or any
other suitable sealing means which can be provided separately or be integrally
formed with the end caps 10, 20 and be adapted to provide an airtight chamber
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within the bady portion 2 of the device 1 when the end caps 10, 20 are attached at
either end of the body portion 2 of the device 1.

The end éaps 10, 20 preferably have provided at least one fitting 13, 23 whichﬂ is
adapted to receive a first end of an oil hose or pipeline 40, 50 thereto. However, it is
envisaged that these fittings 13, 23 could just as easily by provided on, or attached
to, any other location on the body portion 2 of the device 1 as required. The fittings
13, 23 are preferably in the form of a plug having an elongated portion, such as a
threaded nipple or the like, and is adapted to be located on the closed end of each
cap 10, 20 and fitted to a rubber line 40, 50. The threaded nipples 13, 23 are adapted
‘to extend outwardly from the surface of the end caps 10, 20 so that they can receive
a first end of a rubber line 40, 50 thereover.

The ail lines 40, 50 are preferably made of a rubber material. However, it is
envisaged that a piastics material or any other suitable material may also be
employed. It is envisaged that a second end of the rubber lines 40, 50 may have
provided a threaded fitting (not shown) which is adapted to enable the oil line 40, 50
to be connected to an upper/ower drain holefvent on the outboard gearbox
compartment/motor and may be variable depending on the type of outboard
leg/motor that is being attended to. It is envisaged that these fittings may vary such
that they are adapted to suit the different brands of outboard legs/motors. Each oil
line 40, 50 may preferably have provided a stop valve (not shown) located at a
predetermined position along the oil line 40, 50. The stop valve may preferably be
any suitable valve or the like which is adapted to prevent any unwanted passage of
fluid or air through the oil line to ensure that any oil remaining within the lines will not
spill into the water upon removal of the lines.

The end caps 10, 20 preferably have provided at least one aperture which is adapted
to receive a valve therethough. The aperture(s) are preferably in the form of tapped
holes having threads which .are‘ adapted to suit the threads provided on a fitting or
valve received therethrough. The valve(s) may be provided separately and/or be
integrally formed with the end caps 10, 20. The upper end cap 10 preferably has
provided a centrally located aperture 14 which is adapted to enable a pin 71
connected to a piston 70 and/or a fitting 13 or bolt member or the like to be received
therethrough. It is preferred that the central aperiure of the upper end cap 10 may
have provided at least one sealing means (ot shawn) which may preferably be an o-
ring or the like which is adapted to accommodate and provide an adequate seal
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about a piston pin 71. Altemativély, the upper end cap 10 may not have a central
aperture in an embodiment where there is no piston and/or manual piston pin/driving.
means provided. A second aperture 15 may preferably be adapted to receive an air
valve 60 therethi'ough whilst a third aperture 16 is preferably adapted to receive an
air release valve 61 therethrough. The lower end cap 20 preférably has provided a
first aperture 24 which is adapted to receive an air valve 62 therethrough whilst a
second aperture 15 is preferably adapted to receive an .air release valve 63
therethraugh. In addition, a third aperture 26 is preferably provided whlch is adapted
to receive a fitting 23/non-retum valve 65 therethrough.

The ail replacement device 1 preferably has provided a piston 70 which is adapted to
preduce the vacuum and compression effect for the device 1. The intemal piston 70
of the devioe 1 is preferably in the form of a circular disc or any other suitably shaped
disc to suit the shape of the body portion 2 of the device 1. It is envisaged that in an
alternate embodiment of the invention, a solid cylindrical member could aiso be
similarly adopted. It is preferred that the diameter of the piston 70 be only slightly
smalier than the internal diameter of the body portion 2. The piston 70 is adapted to
have at least one sealing means 72 which may preferably be an o-ring or the like
located around the perimeter/circumference of the piston 70 to guarantee a quality
hydraulic and pneumatic seal between the piston 70 and the inner wall of the body
portion 2 of the device 1. It is envisaged that washers (not shown} or any other '
suitable sealing means placed on either side about the piston 70 may alsa employed
to provide an adequate seal.

In a first aspect of the invention, movement of the piston 70 may occur via a manually
driven means. The piston 70 may preferably have provided a piston pin 71 which is
~ adapted to be an elongated pin member that is passed through the central aperture
14 provided on the upper end cap 10 and is located internally of the body portion 2 of
the device 1. The piston pin 71 is adapted to function as a plunger shaft which may
be forced upwardly or downwardly to achieve the compression or suction of the fluid
{oil) or air. Provided at either end of the biston pin 71 may preferably be a pitched
threaded portion (not shown) which is adapted to enable the piston pin 71 tq be
attached to adjacent components. The upper end of the piston pin 71 is preferably
adapted to be attached to a handle 73 which is adapted to make it easier to use the
plunger and control movement of the piston 70 and piston pin 71 in either direction.
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The piston 70 preferably has provided a centrally located aperture which may extend
partially or entirely through the piston 70. The aperture preferably has provided a
threaded portion (not shown) along the inner wall which is complimentary in shape to
the threaded partion provided on the end of the piston pin 71 so that the piston can
be engageable with, and connected to, the bottom end of the piston pin 71.

The handle 73 is preferably made of an aluminium material to provide a smoother
feel for the handle component. However, it is envisaged that any other suitable
material may also be employed. The handle 73 is preferably substantially rectangular
in shape and may have provided at least one grooved portion 73a on the undemeath
surface of the handle 73 in order to brovide a comfortable grip for a user. Provided
underneath the handle portion may be an attachment portion (not shown) for the
handle 73 which preferably has provided an aperture (not shown) having an internal
threaded portion (not shawn) which is adapted to be complimentary in shape to the
pitched threaded portion provided an the upper end of the piston pin and thus,
enables the handle portion 73 to be engageable with, and connected to, the Upper
portion of the piston pin 71.

In a second aspect of the invention, movement of the piston 70 may be driven by an
external compressed air source. [n this embodiment, the device may have provided a
Y valve assembly 64 which is adapted to be attached to an air vent hole of an outer
leg line 40 to enable the oil replacement system to be connected to a source (not
shown) far providing compressed air. It is envisaged that any suitable source for
providing compressed air may be adopted such as a compressor, hand pump or foot
pump or the like.

The Y valve assembly 64 may preferably have provided a lower éonnecting portion
64a which is adapted to connect to one end of an upper line 40. The upper portion of
the connector member 64 may preferably be divided to provide at least one valve

connection.

A first valve connection is preferably an air valve 64b which is adapted to be
connected to a source for providing compressed air, via a hose or pipe or other
suitable connection, to allow compressed air to enter. into the gearbox
compartment/motor. A second valve connection 84c is preferably an air bleed/lock
valve which is adapted to release air from within the gearbox compartment/motar.
The valve connection(s) 64b, 84c may preferably be provided with a lock nut (not
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shown) which is adapted to control the air flow rate passing through the valve
connection 64b, 84c. The compressed air may be used to drive the piston 70 in a
downward direction whilst release of the air bleed valve 61 results in the piston and
any fluid contained within tﬁe body portion 2 of the device 1 being drawn in an
upward direction.

In practice, the system can be used for a single or double cil change process as
described below.

Single action oil change (Submerged }

The piston 70 is pushed toward the bottom of the body portion 2 and then raised to
draw up the required amount of new oil from your container via an upper line 40
connected to the top of the cylinder 2 locking off both line valves to lock the new oil
within the body portion 2 above the piston 70. The outboard leg is then lifted to the tiit
position to remaove the vent hole screw, and the other end of the upper oil line 40 is
connected to the vent hole for a gearbox cil change, or engine o¢il refiller cap or
dipstick orifice for an engine il change, until it seals.

The oil drain screw is then removed and a lower oil line 50 fitted to the bottom of the
body portion 2 at one end with the other end fitted to the drain hole of the outboard
leg for a gearbax oil change, or the engine ail drain plug for an engine oil change.
When both lines are connected and sealed both line valves can be opened and the
leg can be lowered into the normal upright position.

The piston 70 is drawn back to draw the old contaminated oil into the body portion 2
beneath the piston 70 as the new oil in the top of the cylinder is injected into the gear
box through the vent hole. When all the new oil has been transferred, the leg can be
lifted to the tilt position and both line valves locked off. The qil lines 40, 50 can then
be removed and the locking screws or plugs replaced.

Dual action oil change {(Submerged )

The outboard leg is lifted to the tilt position to remove the vent hole screw, and one
end of the upper qil line 40 is connected to the vent hole for a gearbox oil change, or
engine oil refiller cap or dipstick orifice for an engine oil change, untit it seals, whilst
the other end of the upper oil line 40 is connected to the connecting portion 64a of
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the Y valve assembly 64. Both line valves are apened and the piston 70 is pushed all
the way fo the bottom of the body portion with the air bleed valve 61 on the top end
cap in an open position and/or the air bleed valve 64c on the Y valve assembly 64 is
in a closed position and low pressure combressed air is pumped into the air valve
64b on the Y valve assembly 64.

The oil drain screw is then removed and a lower cil line 50 is fitted to the bottom of
the body portion 2 at one end with the other end fitted to the drain hole of the
outboard leg for a gearbox oil change, or.the engine cil drain plug for an engine oil
change. Wﬁen poth lines are connected and sealed, both line valves ¢an be opened
and the leg be lowered into the normal upright position.

fn order to empty old aif from the unit, the low pressure compressed air entering
through the upper vent hole will force the oil from the drain hole into the device 1 via
the lower oil line 50 which will consequently force the piston 70 up as oil enters into
the lower part of the bady portion 2 beneath the piston 70. Where compressed air is
not utilised as the primary driving force, the piston 70 can be drawn back to draw the
okl contaminated oil into the lower portion of the cylinder 2 via suction generated by
the air bleed valve 81 being open thus, allowing air in to displace the oil being
withdrawn. The outboard leg can then be lifted to the tilt position and both line valves
closed prior to remaving both lines from the outboard leg. Both line valves can then
be opened, and by farcing down the piston, the old contaminated oil can be ejected
into a suitable container for later disposal. It is envisaged that removal and refilling of

the oil via the piston 70 and/or plunger is optional if there is no source of compressed
air available.

The piston 70 is drawn back until the correct measure of new oil is drawn into the
lower portion of the cylinder 2 from a container of new oil and both valves are locked
_off, locking the new oil within the body portion 2 under the piston 70. The upper 40
and lower 50 oil lines are reconnected from the Y valve assembly 64 to the vent plug
hole ensuring that it has fully sealed and from the lower portion of the cylinder to the
drain hole again ensuring that it is fully sealed. Both line valves are then opened and
the outboard leg is lowered to an upright vertical position.

The air bleed valve 61 on the top end cap 10 is in a closed position. Low pressure air
is then injected into the body portion 2 of the device 1 via the air valve 60 provided on
the top end cap 10 in order to force the piston 70 down and push the new oil into the
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lower leg of the gearbox compartment/motor. The air within the lower leg/motor can
escape through the upper oil line 40 from the vent hole via the air bleed valve 64c of
the Y valve assembly 64 which should be in an open position. Where compressed air
is not used, the piston 70 can be forced down using manual force to the bottom of the
body portion 2 to inject the new oil into the gear box/motor assisted by suction
provided via the qil vent fine 50. The air bleed vaive 61 on the top end cap 10 is
preferably open to allow air into the body portion 2 to avoid a vacuum being created
in the top of the body portion 2. When completed tha outboard leg is lifted to the tit
position, both line valves are locked off and the oil lines 40, 50 can then be removed
and the locking screws or plugs replaced.

The oil replacement device 1 can be utilised with the outboard leg or components
submerged out of the water or alternatively, when the outboard leg and/or vessel is in
the water providing a great advantage in comparison to current methods.” Most
importantly, the oil can be changed at any time without any spillage into the waterway
because the old oil and contaminants is completely contained and secure within the

unit.

White we have described herein a particular embodiment of the ail replacement
device 1, it is further envisaged that other embodiments of the invention could exhibit
any number and combination of any one of the features previously described.
However, it is to be understood that any variations and maodifications can be made
without departing from the spirit and scope thereof.
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1. An oil replacement device including:
a body portion;
a piston;
at least one oil line;
at least one fitting and/or valve means;
and a piston driving means whereby the system provides a means for changing
the oil in a marine vessel, withaut the need for removing the vessel from the
water and/or preventing il spillage into the water.

2. An ail replaéement device as claimed in claim 1 wherein the body portion is
cylindrical in shape.

3. Anoail replacément device as claimed in claim 2 wherein the body portion has a
threaded portion provided at an upper end and a lower end.

4. An oil replacement device as claimed in claim 1 wherein the body portion has
provided at least one end cap including an upper end cap and a lower end cap.

5. An oil replacement device as claimed in claim 4 wherein the end caps have
provided at least one aperture which is adapted to receive a fitting and/or valve
means therethrough.

6. An oil replacement device as claimed in claim 1 wherein the fitting enables a first
end of an oil line to be connected thereto.

7. An oil replacement device as claimed in claim 1 wherein a first valve means is an

air vaive.

8. An oil replacement device as claimed in claim 1 wherein a second valve means is

an air release/bleed valve.

9. An oil replacement device as claimed in claim 1 wherein the oif line(s) have
provided at least one stop means in the form of a valve which is adapted to
prevent the unwanted passage of fluid or air through the line(s).
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10. An oit replacement device as daimed in claim1 where the piston is in the form of
a circular disc or the like.

11. An oil replacement device as claimed in claim 10 wherein the piston has provided
at least one sealing means which is adapted to provide a hydraulic and
pneumatic seal between the pistpn and the body portion of the device.

12. An ail replacement device as claimed in claim 1" wherein the sealing means is in
the form of an o-ring or washer or the fike.

13. An oll replacement device as claimed in claim 1 wherein the piston driving means
is a piston pin connected to the piston which is adapted to manually control

vertical movement of the piston.

14. An oil replacement device as claimed in claim 13 wherein the piston pin is
connected to a handle which assists a user in driving movement of the piston.

15. An oil replacement device as claimed in claim 1 wherein the piston driving means

is low pressure compressead air.

16. An cil replacement device as claimed in claim 15 wherein the low pressure
compressed air is provided by an external compressed air source.

17. An cii replacement device as claimed in claim 16 wherein the device is connected
to an external compressed air source via a Y valve assembly and/or air line.

18. An oil replacement device as substantially described herein with reference to the
abave examples and drawing figures.
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