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(54) A balanced oscillating mechanism

(57) A balanced oscillating mechanism comprising a crankshatft, 1, crank pin, 2, connecting rod, 3, gudgeon pin, 4 and

oscillator, 5, wherein the connecting rod, 3, embodies at least one balance weight, 6, to counter balance the connecting rod,
3, about the axis, 2a, of the crank pin, 2, and wherein the crankshaft, 1, embodies at least one balance weight, 7, to counter
balance the combined weight of the connecting rod, 2, the connecting rod balance weight, 8, and the crank pin, 2, about the

axis, 1a, of the crankshaft, 1.

The counter balancing of the combined weight includes the mass of the gudgeon pin, 4, and additionally the mass of

gudgeon pin bearing, 8.

The connecting rod, 3, and the gudgeon pin, 4, are integral and the gudgeon pin bearing, 8, is embodied within the

oscillator, 5.

A plurality of balanced oscillating mechanisms is provided for multiple crank shaft operation as, for example, in a multi

power unit ganged oscillating piston engine.

FIGURE 2

V 8¢€ €9¢ ¢ 49



13\

NNNN-

s
OO

\ FIGURE 1



FIGURE 2



3/3

(O
| \
T Q)

L

m

FIGURE 3



A BALLANCED OSCILLATING MECHANISM

This invention relates to an improved balanced Oscillating mechanism (for use in engines,

pumps, compressors, motors and other machines).

The importance of good balance in such machines cannot be over emphasized. Out of
balance results in vibration being transmitted to the vehicle or installation and could lead to
many problems such as premature break-down, due to nuts and bolts working themselves

loose, fatigue failure of the machine components, as well as discomfort/injury to the user.

DISCOMFORT AT SEA
Discomfort due to unbalanced engine vibration is particularly noticeable on large ocean

going Motor Vessels using reciprocating diesel engines. The vibratory throb produced by

the unbalanced reciprocating components is often a greater discomfort than the pitching

and rolling of the ship at sea.

DISCOMFORT WITH HAND HELD TOOLS
In engine driven hand held power tools, such as chain saws and strimmers, this discomfort

is not only noticeable but serious: it can leave the user with jangled nerves in the hands,

wrists and arms, and in extreme cases, have been known to cause permanent damage to

long-term users of such equipment.

PRIOR ART
Oscillating mechanisms have existed for years and in one case (PCT WO091/15663, claims

27 to 29) full balance achieved at all spéeds. However, the embodiments (in claim 28) is
for "a balance weight to counter balance the connecting rod about the axis of the gudgeon
pin" and also (in claim 29) "a balance weight to counter balance the combined masses of
the said gudgeon pin, said connecting rod, said connecting rod bearings and said
connecting rod balance weight about the axis of oscillation of the said oscﬂlator flange".

The disadvantages of these embodiments is an increase in the weight (and Mass Moment
of Inertia) of the oscillator, resulting in increased loads and stresses on the connecting rod,
the bearings, gudgeon pin, crank pin and attendant parts, which limits the maximum speed

and increases oscillatory motion transmitted to the stator.

The object of the present invention is to minimise the weight (and Mass Moment of Inertia)
of the Oscillator by embodying the counter balance weight of the connecting rod about the
axis of the crankpin (instead of the axis of the gudgeon pin) and by embodying the counter
balance weight (of the connecting rod, gudgeon pin and connecting rod balance weight)

about the axis of the crankshaft (instead of the axis of the Oscillator).
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The advantages of the present invention are:

Reduced weight (and Mass Moment of Inertia) of Oscillator.

Lower stresses in gudgeon pin, connecting rod, bearings and attendant parts.
Higher engine speed limits with reduced failure rate.

Reduced Oscillating Motion transmitted to Stator.

Reduced Flywheel weight and Mass Moment of Inertia.

R o

Simpler, Cheaper and more Robust Design.

DESCRIPTION

A specific embodiment of the Invention will now be described by way of example with

reference to the accompanying drawings, in which:-

Figure 1 is a sectional view of a general arrangement showing the main embodiments of

the oscillating mechanism, with the flywheel and flywheel housing on the left hand side.
Figure 2 is an end view of an oscillating mechanism viewed from the flywheel side.

Figure 3 shows three views of the crank pin balanced connecting rod with integral

gudgeon pin.

Referring to the drawings, there is provided a balanced Oscillating mechanism comprising
a crankshaft, 1, crank pin, 2, connecting rod, 3, gudgeon pin, 4, and oscillator, 5, wherein
the connecting rod, 3, embodies at least one balance weight, 6, to counter balance the
connecting rod, 3, about the axis, 2a, of the crank pin, 2, and wherein the crankshaft, 1,
embodies at least one balance weight, 7, to counter balance the combined weight of the
connecting rod, 2, the connecting rod balance weight, 6, and the crank pin, 2, about the
axis, 1a, of the crankshaft, 1. ‘

Preferably the said counter balancing of the connecting rod, 3, and the counter balancing of
the said combined weight also includes the mass of the gudgeon pin, 4, and additionally

the mass of gudgeon pin bearing, 8.

Preferably the said connecting rod, 3, and said gudgeon pin. 4, are integral and preferably
the said gudgeon pin bearing, 8, is embodied within the said oscillator, 5. '

A plurality of said balanced mechanisms is provided for multiple crankshaft operation as

for example in a multi-power unit ganged oscillating piston engine.



CLAIMS:-

1. A Balanced Oscillating Mechanism for use in engines, pumps, compressors, motors
and other machines, comprising a crankshaft, connecting rod, gudgeon pin and oscillator,
wherein said connecting rod embodies at least one balance weight to counter balance the
connecting rod about the axis of crank pin, and wherein the crank shaft embodies at least
one balance weight to counter balance the combined weight of the said connecting rod,

said connecting rod balance weight and the said crank pin about the axis of the said

crankshaft.

2. A Balanced Oscillating Mechanism as in claim 1, wherein said counter balancing of

said connecting rod and said counter balancing of said combined weight also includes the

mass of the said gudgeon pin.

3. A Balanced Oscillating Mechanism as in claim 2, whrein the said connecting rod
and said gudgeon pin are integral and wherein the said gudgeon pin bearing is embodied

within the said oscillator.

4. A Balanced Oscillating Mechanism as in claims 1, 2, or 3 provided for multiple

crank shaft operation.

5. A Balanced Oscillating Mechanism as in claim 4, comprising a plurality of balanced

oscillating mechanisms as in a multi-power unit ganged oscillating piston engine.

6. A Balanced Oscillating Mechanism substantially as described herein with reference

to and as illustrated in the accompanying drawings.
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