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(57) Abstract

An actuation linkage for a linear motion re-
sistance cell (16) particularly for use in an exercise
machine wherein lever type handles having
splined ends can be engaged in either side of
splined sockets (28) on shafts (11) and (12). The
linkage (13, 14, 15) between the shafts (11) and (12)
provides a synchronous counter rotating move-
ment between the shafts providing a rowing type
movement when the levers are engaged in the
sockets (28) on the same side of support frame (7) .
which is orientated horizontally. The support
frame (7) can pivot about pin (8) to a vertical posi-
tion and the lever arms be engaged in opposite 4
sides of shaft (11) for other types of exercise.
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"ACTUATION LINKAGE FOR LINEAR MOTION RESISTANCE CELL"
TECHNICAL FIELD
This invention relates to an actuation linkage for a

linear motion resistance cell and has been devised
particularly though not solely for use with the linear
motion resistance cell described in our copending
International patent application PCT/AU85/00090.

. BACKGROUND ART

The linear motion resistance cell described and
claimed in our above-referenced patent application was
specifically developed for use with an exercise machine
shown in Figures 1 and 9 of that specification. 1In
particular Figure 9 showed a mechanical apparatus whereby
a pair of lever arms could be engaged on parallel vertical
shafts and moved in opposite synchronous rotation to give
a rowing like action on the exercise machine, To this end
it is necessary to provide two parallel shafts engageable
with the lever arms and coupled together so that they will
move synchronously in opposite rotation and also transmit
that movement to the linear motion resistance cell, for
the resistance of that particular movement.

DISCLOSURE OF INVENTION
The present invention is directed to an improved form

of apparatus for containing the linear motion resistance
cell and providing the actuation linkage for that form of
synchronized opposed movement of a pair of lever arms.
Accordingly the invention consists in an actuation
linkage for a linear motion resistance cell in the form of
an hydraulic piston and cylinder assembly, said linkage
comprising a pair of spaced apart parallel shafts
rotatably mounted in a support frame and provided with
engagement means for engagement with lever type handles,
connecting means between said shafts coupling said shafts
together such that the two shafts rotate in synchronism in
opposite directions, and a crank-type linkage from at
least one of the shafts to the actuation rod of the
hydraulic piston and cylinder assembly, causing the rod to
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move linearly within the cylinder upon rotation of the
shafts. ’

Preferably the crank-type linkage comprises a primary

crank arm extending radially from one of the shafts and
being connected to the actuation rod at its outer end.

Preferably the connecting means between the shafts
comprises a secondary crank arm on the second shaft
connected to the primary crank arm on the first shaft by
way of a connecting rod. -

Alternatively the connecting means between the shafts
comprises a gear train connected between the shafts.

BRIEF DESCRIPTION OF DRAWINGS

Notwithstanding any other forms that may fall within
its scope one preferred form of the invention will now be
described by way of example only with reference to the
accompanying drawings in which

Fig. 1 is a side view of an actuation linkage for a
linear motion resistance cell according to the invention,
showing the support frame in ghost outline for clarity.

Fig. 2 is a similar view to Fig. 1 to a reduced
scale, fully showing the support frame, and

Fig..3 is an end view of the apparatus shown in Fig.
2, showihg the alternative position of the apparatus in
broken outline.

MODES FOR CARRYING OUT THE INVENTION

In the preferred form of the invention a linear

motion resistance cell in the form of an hydraulic piston

and cylinder assembly (16) is mounted in a support frame
(7) by way of a mounting pin (20). The piston and
cylinder assembly is operable by an actuation rod (21) for
linear movement within the cylinder (16) in the normal
manner. The support frame (7) comprises a pair of side
plates (22) and (23) (Fig. 3) separated by end plates (24)
and (25) to form a rectangular box in which the linear
motion resistance cell (16) and the actuation linkage
therefor is located. The support frame may be provided
with a cut away portion (26) allowing access to a control
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ring (27) on the linear motion resistance cell for control
of the operation of that resistance cell.

The actuation linkage comprises a first shaft (1ll1)
rotatably mounted in bearings between the side plates (22)
and (23) and a second shaft (12) similarly mounted and
located vertically below the first shaft (l11). The shafts
may take any convenient form but are preferably provided
with splined sockets (28) for engagement with similarly
splined shafts on the ends of lever arms used with the
exercise apparatus.

The first shaft (11) is provided with a first crank
arm (13) mounted on the shaft for rotation therewith and
coupled to the actuation rod (21) of the linear motion
resistance cell by way of a crank pin (29). Rotation of
the first shaft (11) under the operation of one or more
lever arms engaged therewith causes the crank arm (13) to
rotate and the actuation rod (21) to be forced into and/or
out of the cylinder (16).

The second shaft (12) is also provided with a second
crank arm (l4) interconnected with the first crank arm
(13) by way of a connecting rod (15) coupled to the crank
arms by crank pins (30) and (31) respectively. The two
crank arms are orientated relative to each other as shown
in Figure 1 and the distance from the crank pin (31) to
the axis of the shaft (1ll) 'is the same as the distance
from the crank pin (30) to the axis of the shaft (12). 1In
this manner rotation of one of the shafts (1l) or (12)
causes rotation of the other shaft in synchronisation in
the opposite direction. To achieve even movement between
the shafts (11) and (12) it is necessary for the crank
arms (13) and (l4) to each be orientated at the same angle
to the "centreline" joining the axes of the two shafts,
although spaced on opposite sides of that centreline.

Both shafts are also coupled either directly or indirectly
to the actuation rod (21) of the linear motion resistance

cell so that engagement of the exercise machine lever arms
with either of the shafts (ll1) or (12) can be used for

PCT/AUS87/00124
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operation of the machine.

Although the linkage between the shafts (11) and (12)
has been described as a pair of crank arms linked by a
connecting rod (15) it will be appreciated that other
forms of linkage such as a gear train could be used to
transmit the synchronous counter rotating movement from
one shaft to the other.

The main support frame (7) is coupled to a mounting
frame (5) by way of a horizontal pivot pin (8) and the
orientation of the main frame (7) relative to the support
frame (5) is controlled by a locking pin (10) which is
engageable in two positions so that the main frame can
assume either a vertical position as shown in solid
outline in Fiqures 2 and 3 or a horizontal position as
shown in broken outline in Figure 3. The support frame
(5) is in turn adapted to be engaged with a vertical post
(not shown) on the exercise machine and to this end the
support frame is provided with a rubber pad (6) arranged
to fit against one side of the post, and a clamp pad (3)
operable by a cam (2) about a pivot pin (4) in the support
frame under the influence of actuation clamping handle
(1). When the clamping handle (1) is raised to a
horizontal position, the pad (3) moves away from the
vertical surface of the post, releasing the support frame
and allowing the support frame to move vertically upwards
and downwards to a desired position on the post. Once
that desired position has been reached the handle (1) is
pivoted downwardly moving the clamp pad (3) into clamping
engagement with the surface of the post and securely
clamping the support frame in position between the face of
the clamp pad (3) and the rubber pad (6).

In use the support frame is moved to the desired
vertical position on the support post as described above
and the lever arms engaged with the shafts (l1l) and/or
(12) for the desired form of exercise. For example when
it is desired to rotate a pair of lever arms in the same
direction, the lever arms may be engaged with opposite
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ends of the shaft (11) so that the arms are aligned and
can be rotated together by the user. When the user
desires to perform rowing type exercises, or thrusting
exercises with the arms or legs, the support frame is
firstly rotated to the horizontal position (32) and locked
in place by the locking pin (10). The two lever arms may
then be engaged with the first and second shafts (11) and
(12) respectively, on the same side of the main frame (7)
s0 that the two lever arms may be rotated in opposite
directions in synchronization against the resistance of
the linear motion resistance cell (16).

In this manner an actuation linkage for a linear
motion resistance cell is provided which enables the cell
to be used in an exercise machine in a convenient manner
allowing the machine to be readily adapted between
operation by parallel lever arms in the same direction, or
in a rowing type exercise for operation by two spaced
apart lever arms rotated in synchronization in opposite
directions.
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CLAIMS

1. An actuation linkage for a linear motion
resistance cell in the form of an hydraulic piston and
cylinder assembly, said linkage comprising a pair of
spaced apart parallel shafts rotatably mounted in a
support frame and provided with engagement means for
engagement with lever type handles, connecting means
between said shafts coupling said shafts together such
that the two shafts rotate in synchronism'in opposite
directions, and a crank-type linkage from at least one of
the shafts to the actuation rod of the hydraulic piston
and cylinder assembly, causing the rod to move linearly
within the cylinder upon rotation of the shafts.

2. An actuation linkage as claimed in claim 1,
wherein the crank-type linkage comprises a primary crank
arm extending radially from one of the shafts and being
connected to the actuation rod at its outer end.

3. An actuation linkage as claimed in either claim
1 or claim 2, wherein the connecting means between the
shafts comprises a secondary crank arm on the second shaft
connected to the primary crank arm on the first shaft by
way of a connecting rod.

4, An actuation linkage as c¢laimed in claim 3,
wherein the primary crank arm and the secondary crank arm
each subtend the same angle with a line between the axes
of the two shafts but on opposite sides of that line.

5. An actuation linkage as claimed in either claim
3 or claim 4, wherein the length of the primary crank arm
between the axis of its shaft and the connecting rod is
the same as the length of the secondary crank arm between
the axis of its shaft and the connecting rod.

6. An actuation linkage as claimed in any one of
the preceding claims, wherein the support frame is
rotatably mounted to the frame of an exercise machine such
that the support frame can be rotated between a first
position wherein the two shafts are horizontally
orientated and vertically spaéed from one another and a
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second position wherein the two shafts are vertically
orientated and spaced apart side by side.

7. An actuation linkage as claimed in claim 6,
wherein the support frame is coupled to a monitoring frame
by way of a horizontal pivot pin and retained in either
the first position or the second position by a locking pin
engageable between the support frame and the mounting

frame.
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