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An Investigation on the Performance of
a Hydraulic Coupling (1)

(A consideration on the operation)

Dairen ISHIGAKI and Kunihiko Hama

The operation of a hydraulic coupling enables a 3 phase cage type induction motor
with a heavy inertial load to start safely. The mechanism of the torque transmission,
however, has not been cleared up completely yet.

The author considered the relation between the torque and the oil flow from the
geometrical view point of the blades, and tried to explain the relation between the
angle of attack and the torque. Next he cleared up the mechanism of the start of
this coupling when it is connected with the induction motor, and referred to why a
cage type motor can take the place of a winding type one.

The coupling can also be simulated by a couple of hydraulic power transmission
devices. The author analyzed the mechanism of start about this simulator and con-
cluded that by use of the hydraulic coupling, the accelerating time of the motor can
be shortened extremely, which can make the size of the cage type motor much

smaller,
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Fig. 1 Schematic view of a hydraulic coupling
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Fig. 2 The fluid flow in a runner
and an impeller
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Fig. 5 The flow pattern
(a) The flow pattern in the case when the angle of attack is zero
(b) The flow pattern in the case when the angle of attack is positive
(¢) The lift and the drag
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(b) The case when slip occurs and forces occur in the blades
(¢} The case when the hydraulic coupling has a load Ty
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Iig. 8 The flow pattern
(a) The flow pattern at the inlet of an impeller
(b) The flow pattern at the exit of an impeller
(c) The flow pattern at the inlet of a runner
(d) The flow pattern at the exit of a runner
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Fig.16 The simulator controlling circuit
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