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o (57) Abstract: Lubrication of gear pairs of a motor vehicle transmission is determined by the position of a respective selector fork

=

(30). An internal lubricant supply is provided via the selector shaft (31), and a lubricant outlet passage (39) is closed except when
the fork (30) is moved axially to permit torque transmission between an associated gear pair.
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1
TLUBRICATION OF A MULTI-SPEED GEAR TRANSMISSION BY USING A SHIFTFORK

This invention relates to lubrication in a multi-speed gear transmission suitable for use

in a motor vehicle.

Conventionally a gear transmission with multiple forward ratios has co-axial input and
output shafts, and a single layshaft. Pairs of gears between the layshaft and input/output
shafts provide different speed ratios, and are selectable one at a time by the vehicle
driver. Multi-speed transmission of this kind are relatively long because the gear pairs

usually lie side by side along the transmission drive axis.

For reasons of fuel economy, the number of forward speeds has increased in recent
years, so that six-speed transmissions are now favoured. Such transmissions allow the
vehicle engine to provide adequate acceleration whilst being economical and quiet at
cruising speed. Multiple layshafts may be provided allowing short, but relatively wide

transmissions.

In a typical gear transmission selector rails are provided for selector forks, one each of
which is associated with a respective rotatable selector hub. Typically also, a selector
hub will be axially reciprocal about a respective layshaft axis to engage one of two
driven gears associated therewith. The selector shafts and forks may be substantially
identical, and have axes in the same transverse positions with respect to the

transmission input axis. The selector hubs are often substantially identical.

A reverse ratio is usually provided and may comprise an input gear associated with an
input shaft, and sequential driven gears, one on an intermediate layshaft and one on an

output shaft.

An adequate volume of lubricant, typically gear oil, is required to be carried by the

gears for lubrication and cooling purposes. Oil may for example be distributed by
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immersion of gears in a sump, but this arrangement results in churning losses and is
somewhat imprecise. More recently it has been proposed to spray lubricant onto gear

pairs via a network of pipes fed by a transmission oil pump.

Alternatively spray volume may be determined by the size and/or shape of an internal
passageway of a selector fork, the passageway having an external aperture constituting

a spray nozzle. The aperture itself may comprise a fluid restrictor.

In order to improve fuel economy it is desirable to reduce parasitic transmission losses
to a minimum. Thus it would be advantageous to lubricate only the set of gears which
are transmitting torque, so as to reduce the volume of spray lubricant required, and to

reduce churning losses to a minimum.

According to the invention there is provided a selector shaft and selector fork assembly
for a gear transmission, the selector shaft having a longitudinal axis and the selector
fork being mounted on the shaft for reciprocal axial movement between unengaged and
engaged conditions, wherein the shaft defines an internal lubricant conduit having a
transverse outlet, the fork is adapted to block said outlet in the unengaged condition and
to open said outlet in the engaged condition, and the assembly is adapted in the engaged
condition to direct lubricant from said outlet to gears associated with said engaged

condition.

Such an arrangement permits lubricant to be directed, e.g. by jet or spray, onto a torque
transmitting gear train whenever the respective selector fork is engaged. Separate spray
bars and control mechanisms are avoided since lubricant spray is automatically started

and stopped according to selector fork position.

Typically the fork will be movably axially in both directions along the shaft, from the

unengaged condition to one of two engaged conditions. The same fork/shaft assembly
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may thus provide lubricant to two gears trains. Furthermore several forks may be

provided on a single shaft which provides a common lubricant supply.

Different volumes of lubricant may be provided to each respective gear train, and
controlled by the size of the associated outlet. For example the outlets may comprise

holes of different cross-sectional area.

In a preferred embodiment, the outlet opens into the selector fork, the fork defining a
spray passage orientated towards the associated gear set in the engaged condition. Each
fork may define two such passages, one for each associated gear train. Several outlets
may be provided for each fork, but preferably a single outlet is provided to distribute

lubricant to a plurality of lubricant passages of each fork.

In this document, the terms selector shaft, selector fork and selector hub describe
conventional means for supporting and axially moving the elements which cause a
loose gear wheel to be engaged on demand with an associated through shaft. The terms
are not intended to impose any constraint on the physical appearance of such

components save to allow the necessary relative movements therebetween.

Lubricant is typically supplied to the selector shaft(s) from a suitable pump, for

example a transmission driven gear pump.
Other features of the invention will be apparent from the following description of
preferred embodiments shown by way of example only in the accompanying drawings

in which:-

Fig. 1 is a developed schematic plan of a six speed, twin layshaft single clutch

transmission.

Fig 2 is a respective end view showing the true spatial relationship of shafts.
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'Fig. 3 is a schematic axial section of a selector hub with internal lubricant

supply.

Fig. 4 corresponds to Fig. 5 and shows active lubricant spray on engagement of

a selector hub.

With reference to the drawings Figs. 1 and 2 illustrates a single clutch manual
transmission having six forward speeds and reverse. An input shaft 10 and two
layshafts 11,12 are provided with pairs of gears therebetween. Each layshaft 11,12 has
an output gear 13,14 coupled to a common final drive gear 15, as best illustrated in Fig.
2.

Six forward speeds are provided by respective gear pairs and identified by the numbers
'1-6'. Each pair comprises a driving wheel of the input shaft 10, and a respective driven
wheel rotatable on one or other layshaft 11,12, and connectable thereto by conventional
selector hubs 16. The hubs 16 are shifted, from the neutral position indicated in Fig. 1,
either to the left or right to couple a respective gear wheel for rotation with the layshaft

which is co-axial therewith.

Reverse gear (R') is provided via two driven gears, one being provided on each
layshaft, and the intermediate gear acting as an idler; in this way a separate layshaft for
reverse is avoided. Alternatively reverse gear may be provided by separate gear train

with appropriate reverse idler on a separate layshaft.

In use the transmission of Fig. 1 is operated conventionally in conjunction with the
clutch 17. A selector mechanism not shown, allows selector hubs 16 to be engaged one
at a time on demand to define a torque transmission path from engine to road wheels.

The speed ratios can be selected in any order.
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The invention is illustrated in Figs. 3 and 4.

A selector fork 30 is shiftable to the left and to the right on a selector shaft 31. Suitable
plain bearings 32 are provided in the fork, which is typically a machined casting. The
shaft 31 is tubular, the internal space being connected to a source of lubricant 33 under

pressure.

The shaft has cross drillings 34,35 which in the neutral gear condition (Fig. 3) are
blocked by the internal wall of the fork 30 and a land 36. O-ring oils seals 37 are

provided in this embodiment.

Fig. 4 illustrates movement of the fork to the left, for example to engage 5th ratio of the
transmissions of Fig. 1. The fork has two circumferential grooves 38 machined on the
inside, and two corresponding spray passages 39 angled outwardly and towards the
meshing surfaces of a respective pair of gear wheels. As will be appreciated from Fig.
4, engagement of the ratio by movement of the fork in the direction of arrow 'A' causes
lubricant to be sprayed (in the direction of arrow 'B') in the region of torque
transmission, and ceases when the selector fork returns. As illustrated, shifting of the
fork 30 to the right causes a rightward spray of lubricant from the right hand passage
39. A lubricant return passage 40 is illustrated.

The spray passages 39 may be drillings. In one embodiment, not shown, relatively
wide passages 39 may terminate distally of the spray openings, and the openings
themselves may be provided by reduced diameter holes. In this way common forks
may be adjusted to provide appropriate spray volumes by drilling an external opening

of a desired size.

This arrangement reduces the lubricant spray volume requirement as compared with a
simple spray bar installation, in which each gear pair is continually lubricated, and

furthermore provides a simple and common method of lubricating each selected speed
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ratio on demand. No additional components or control mechanisms are required. The
volume of lubricant is easily controlled by regulating the size of the spray passage, for
example by different sized drillings. Since only one gear pair is selected for drive at
any one time, the invention inevitably results in lubrication of the selected gear pair

only.

Although this description is made with reference to a transmission for a vehicle, it will
be appreciated that the arrangements described herein are suitable for other kinds of

installation where different speed ratios are required on demand.
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Claims
1. A selector shaft and selector fork assembly for a gear transmission, the selector
shaft having a longitudinal axis and the selector fork being mounted on the shaft for
reciprocal axial movement between unengaged and engaged conditions, wherein the
shaft defines an internal lubricant conduit having a transverse outlet, the fork is adapted
to block said outlet in the unengaged condition and to open said outlet in the engaged
condition, and the assembly is adapted in the engaged condition to direct lubricant from

said outlet to gears associated with said engaged condition.

2. An assembly according to claim 1 wherein said fork is movable axially from an

unengaged condition to either of two engaged conditions.

3. An assembly according to claim 2 wherein the unengaged condition is axially

between the engaged conditions.

4, An assembly according to any preceding claim wherein several forks are
provided on a single said shaft, said shaft having a lubricant outlet associated with each
said fork.

5. An assembly according to any preceding claim and having several said outlets,
the size of each outlet determining the volumetric flow rate to gears associated

therewith.

6. An assembly according to any of claims 1-3 wherein said outlet opens into the
selector fork, the fork defining a spray passage orientated towards the gears associated

with an engaged condition thereof.

7. An assembly according to claim 6 wherein said fork is double acting and defines

two spray passages, one for each gear train associated therewith.
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8. An assembly according to claim 7 wherein the external opening of said spray

passages comprises a restrictor for fluid passing therethrough.

9. An assembly according to claim 7 or claim 8, wherein said fork is substantially

symmetrical.

10 A transmission incorporating an assembly according to any preceding claim and
further including a transmission driven pump for supplying lubricant under pressure to

said internal lubricant conduit.
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