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SECTION ONE

WORKING PRINCIPLES, MAINTENANCE, AND FAULT FINDING

The overdrive is an additional gear unit between the gearbox and propeller shaft. When in operation

it provides a higher overall gear ratio than that given by the final drive crown wheel and pinion.

The primary object of an overdrive is to provide open road cruising at an engine speed lower thamrit
would be in normal top gear. This reduced engine speed gives a considerable reduction .in petrol

consumption and increase in engine life, Overdrive may also be used on the indirect gears to enhande:

performance or to provide easy and clutchless gear changing for example in town traflic,

Two basic sizes of unit are produced, known as 'A' and 'D' illustrated in Figs. 1 and 2 respectively.

The former is the larger unit and is used on cars having cngine capacities of about 2 litres and upwards

and the 'D type on smaller cars.

The 'A' type is available with gear ratios of either G-778 or 0-820 to 1 and the 'D' type with ratios of
either 0-756 or 0.802 to 1.,

The overdrive is operated by an electric solenoid controlled by a switch, usually mounted on 'the
steering column or fascia panel. An inhibitor switch is invariably fitted in the electprical circuit to prevent

engagement of overdrive in reverse and some or all of the indirect gears,

Overdrive can be engaged or disengaged at will at any speed but qually above, say 30 m.p.h. in top gear,
It should be operated without using the clutch pedal and at any throttle opening because the unit is'designed
o be engaged and disengaged when transmitting full power. The only precaution necessary is to avoid
C_li.sengagingrover'dr'ive at too high a road speed, particularly when using it in an indirect gear, since this

would cause excessive engine revolutions,

wORKING PRINCIPLES ('A' and 'D' TYPES)

The overdrive gears are epicyclic and consist of a central sunwheel meshing with three planet gears
which in turn mesh with an internally toothed annulus. The planet carrier is attached to the input shaft and

. the annulus is integral with the output shaft.

The unit is shown diagrammatically in Fig. 3.



<>

An extension of the gearbox mainshaft forms the overdrive input shaft. In direct drive (Fig. 3a) powenr
is transmitted from this shalt A to the inner member of a uni-directional clutch N and then to the outer
member C of this clutch through rollers B which are driven up inclined faces and wedge betwesn the inner
and outer members. The outer member C forms part of the combined annulus H and output shaft D. The
gear train is inoperative, A cone clutch E is mounted on the externally splined extension F of the sunwheel
and is lecaded on to the annulus by a number of springs which have their reaction against the casing of the
overdrive unit. The spring load is transmitted to the clutch member through a thrust ring and ball bearing.
This arrangement causes the innerfriction lining G of the cone clutch to contact the outer cone of the annulus
H and rotate with the annulus, whilst the springs and thrust ring remain stationary. Since the sunwheel is
splined to the clutch member the whole gear train is locked, permitting over-run and reverse torque to be
transmitted, In ‘D' type units additional load is imparted to the clutch member, during over-run and
reverse, by the sunwheel which, due to the helix angle of its gear teeth, thrusis rearwared and has for its

reaction member the cone clutci.

Fig. 3b shows the position of the cone clutch when overdrive is engaged. It will be seen that it is no

longer in contact with the annulus, but has moved forward so that its outer friction lining J is in contact

‘with a brake ring K forming part of the overdrive casing. The sunwheel 1 to which the clutch is attached,

is therefore held stationary. The planet carrier L rotates with the input shaft A and the planet wheels M
are caused to rotate abour their own axes and drive the annulus at a faster specd than the input shaft. The

uni-directional clutch allows this since the outer member C can over-run the inner member.

Movement of the cone clutch in a ferward direction is effected by means of hydraulic pressure which
acts upon two pistons when a valve is opened by operating the driver-controlled seiector switch., This
hydraulic pressurc overcomes the springs which load the clutch member on to the annulus and causes the

clutch to engage the brake ring with sufficient load to hold the sunwhect ar rest.

Hydraulic pressure is developed in the system by a plunger pump, cam operated, from the input shaft.
The pump draws oil through a wire mesh filter, in which is incorporated a magnet, and delivers it to the
operating valve of the unit. 'A' type units incorporate a hydraulic accumulator in the circuit but in the 'D’

type units the working pressure is controlled by a reliel valve,

Pressure varies according te the installation but in 'A' type units is usually between 360-520 1bs/sq.ins.
and in 'D' type units between 470-520 lbs/salins. Appendix A gives the corrcct hydraulic pressure for

various production units.
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