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sl SECTION 5.

GEARBOX AND PROPELLER SHAPFPT
DESCRIPTION

Four types of cons tant-mesh gearboxes are manufactured, Since all four

types are externally identieal, the type number is stamped on the right-hand side

F

of the box ad jacent to the reverse light switch loeation.

Types 854, B85C and C.R./2 have a "Bristol" synchro-mesh mechanism on the
2nd, Jrd. and 4th, gears and a freewheel ineorporated in the 1st. gear. The three
types differ only in gear ratios. The deseripltion given in the following
paragraphs therefore covers these three "Bristol™ type gearboxes, A deseription
of those parts of the latest (B.W.C.R./5) gearbox which differs from the preceed-
ing types (i,e. the "Borg-Warner" synchro-mesh mechanism) is given later in this

Bection,

The light-alloy ecasing is split vertiecally on the bearing centre line, the

casing halves being secured together by thirteen bolts, spring washers and nuts,
The clutch casing is secured to the front and the gearbox extemsion to the rear.
At the top, the casing is closed by the gearbox cover which houses the gear change

lever and encloses the selector shafts,

The gearing comprises three major assemblies, i.e.

The drive shaft group.
The main shaft group.

The layshaft group,
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SECTION 5. L

Referring to Fig.,2, the drive shaff is mounted in two ball bearings, which
are separated by a distance piece, the front bearing being housed in the eluteh
easing and the rear in the gearbox easéng. hl eirelip which engages mnating o
grooves in the rear bearing outer raece and in the casing locates the shaft longi-
tudinally. The forward end of the drive shaft is gepigoted to engage the ball
bearing in the rear of the crankshaft and is splined to engage the clutch driven
Plate. Immediately forward of the front bearing, an oil refaining thread in the
shafti prevents oil seepage into the cluteh ecasing. Inboard of the rear bearing,
the 4th. gear is keyed to the shaft while splines at the rear end mount the 4th.
gear synchro drum. The bearings, distance piece and gear sre all retained on

the shaft by a tabwashered nut at its forward end. The rear end of the shaft is
counterbored to aceommodats the needle roller bearing of the mainshaft, amn oil
duet in the drive shaft 1linking the bearing lecation wilh slots in the distance

piece.

The mainshaft is supported by a ball bearing in the ecenire web of the casing,

one at the rear of the easing and by the needle roller bearing housed in the
counterbore of the drive shaftf. It is lopated longitudinally by a cirelip which
engages & mating groove in the rear bearing outer race and in the casing, Immed-
iately to the rear of the needle roller bearing loeation is an integral “quiek
gtart® thread which controls the amount of oil entering the bearing, Situated
batween the front and centre bearings is the 3rd., and fth., synchro unit assembly,
the synehro econe eliding on a fixed hub whieh is keyed to the mainshalt, while
the 3rd. gear and synchro drum are nounted freely on two rows of needle rollers
separated by a distance piece, The hub and 3rd, gear are separated by a thrust
wagher, The centre bearing iz loeated on a raised pertion of the shaft and two
small steel dowels Jlocate a thrust washer [itted on each side. The thrust

washers have radial grooves for bearing lubriecation purposes.
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- Between the centre and rear bearings are mounted the 2nd. gear and synchro
drum, the 1st. and 2Znd, fixed hub, and tﬁr freevheel assembly. Th;-iat. and 2nd,
) fixed hub is keyed to the shnft, the 2nd. gear and {reewheel assembly being
mounted freely on two rows of needle rollers separated by a distance piece. The
ist. and 2nd. synchro cone glides on the splines of the fixed hub and a thrust
washer is fitted each side of the hub. The rear bearing is mounted on a flanged

locating bush whieh locates against thé rear shoulder of the meinshaft.

Keyed to the mainshaft immediately to the rear of the rear bearing is the
reverse and speedo hub, its external splines mounting the reverse and speedo gear -
L]
whieh is retained in position by & eirelip, This gear is to the rear of the

gearbox casing and is enclosed by the gearbox extensiom unit, All the mainshaft

components are secured in position by a tabwashered nut at the front end and a

tabwashered set-bolt at the rear.

The layshaft is supported by a ball bearing ‘at the front and rear of thq#gh'
casing oand by a roller bearing in the centre wob of the casing, Longitudinal
location is provided by a cirelip which engages mating grooves in the front bear-
ing outer race and in the easing. The layshaft driving gear, Jrd. 2nd. and
reverse gears aro kﬁyed to the shaft, while the l1et, gear is integral with the
shaft. A shoulder on the layshaft, forward of the integral 1st. gear, locates
the 2nd. gear while the front and eentre bhearings and 3rd. gear and layshaft driv-
ing gear are positioned in relation to the 2nd. gear by interposed distmnee pieces,
the whole being retained by a tabwashered nut at the forward end of the shaflt.
) The reduced diamater at the rear end of the shaft loeates in the rear bearing and

extends into the gearbox extemsion to accommodate the reverse gear ¥hich is keyed
to the shaft, the gear and bearing being secured to the shaft with a tabwashered

nut.
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The gearbox casing is closed at the top by the gearbox cover which accommo-
dates the filler ecap and gear change luvqr and enecloses the selector mechanism.
The slotted ball of the lever locates in a spherical seating in the cover and is
enclosed by a ball ecover which is secured to the gearbox cover by two spigoted
set-bolts. An inner ecover is fitted"to tho lover and locates against the inner
face of the ball cover, A spring interposed between the inner ecover and the
ball of the lever retains the ball in its seating “and holds the inner cover
against the ball eover, thereby preventing the ingress of foreign matter. The
spigots of the cover securing set-bolts locate in the ball slots and prevent

rotation of the lever. :

The lower end of the lever terminates in a flattened ball-end which loeates
in the lomgitudinal slot of a selector plate, the plate being secured to two studs
in the cover by %in. B.8.F. tabwashered nuts, with distance tubes and washers
interposed, and is free to move laterally. To aid engagement of the lever with
the selector shafts, a guide bLlock is secured by o set-bolt and spring washer to

each side of the slot in the selector plate,

Three selector shafts are housed im bearings in the cover and casing joint
faces, each shaft having three locations. The front and rear locations are
plain, but the cover portion of each centre location ecarries a spring-loaded
ball whieh engages with locating slots in the shafts, thereby providing a means
of retaining the gear train in the selected position. Mid-way between the
centre and front loentions of the left-hand shaft, and between the centre and
rear locations of the contre shaft, a threaded and shouldered loeation is provided
for the seleector forks whieh operate the synehro units of the Jrd. and 4th. and

fet, and 2nd. gears reaspectively. Bach gelector fork is secured to its Selector

-
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shaft by a tabwashered retaining nut., The right-hand selector shaft operates

the reverse gear and does not earry a an}iutnr fork, This is shom in Fig.J} in
which the remaining shafts have Besn removed for clarity. A slot in the side of
the shaft engages with a [ulerum lever which is loeated by a tabwashered pivot
pin in the right-hand side J} the gearbox casing. The lower end of the fulecrum

lever engages in a slot in the reverse selector fork which is earried in two

plain loecations in the lower right-hand side of the gearbox, The reverge
seleetor fork locates in an annular groove in the bushed reverse idler gear whieh
is mounted on a spindle secured at its forward end to, the rear face of the gear-
box and supported at its rear end in the gearbox extension, A slot in the
right-hand side of the reverse selector fork shaft engages the plunger of th;
reverse light switeh which is mnmounfed centrally on the right-hand side of the

gearbox,

The gearbox extemsion is loeated by two 3/16in, dowels and is secured by
seven nuts and washers, a joint washer being fitted between the joint faces.
The rear end of the extension is closed by an endplate with a joint washer
interpogsed, the endplate being secured by four set-bolte. A spiral groove in
the bore of the endplate acts as an oil retainer. The bore of the gearbox
extension rear end is sleeved to earry the extension shaflt single row ball bear-
ing which is secured to the shaft by two bearing retainers (eirelips) which
loeate in grooves in the shaft. The bearing is free to slide in the gearbox
extengion =leeve. The splined front end of the shaft engages in the internal
splines of the reverse and speedo hub and is freo to slide in & fore and aft
direction, At the tapered rear end of the shaft, the propeller shaft companion

flange is keyed and secured by a tabwashered retaining nut.
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