CHAPTER

This gearbax is a Sturmey Archer
by design, but is copied, improved
and built by Burman for Morton.
The four speed constant mesh
clase ratlo gearbox has the two
shafts positioned above each
other,
The foot operated gear selection
mechanism is at the TS In a
separate compartment that gave
rise to anather nickname; this
type is also known as the ‘dolls
head' gearbox.



gearbox shell with studs
AnM/agg

maln gear wheal bearing

ArinB

oil retaining
washer
Arlian

layshartt
LH bearing
B2/322

gearbox cover stud (7x)
Axf305
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cam piate or guadrant
spindle bush {2x)
Az{344

73

'f — oil retaining cork washer

i Az/345

i _ camplate

guadrant lever
Azl349

spring washer
A2(347

cam plate or guadrant
spindie washer
A2{346

cam plate or quadrant |
spindle bolt
Az/348

cam plate quadrant with spindle |
A2(343

fibre washer
E5264

oil drain plug
E3336

7.2

cam plate spindile
Azf342
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indexing plunger bush
Az/351

indexing plunger spring
Azf352

indexing plunger
Az/350

cam plate complete
n.a.

spring washer
A2/347

cam plate or quadrant
spindle washer
Azf346

cam plate or guadrant
spindle holt
Az(348

P The dogs responsible for the lateral engagement are under cut; when
an initial grab Is established, it is unlikely that both gears will lose
contact.

— undercut dogs

When the clutch is operated, the reaction force pulls the main axle
against the main gear wheel, hence the thrust washer. Wear on this
thrust washer will increase axlal play and thereupon cause gear shift
problems.

Mare likely to cause prablems is an accumulation of play at all the joints
between axis and levers that transfer the foot pedal gear motion onto
the cam plate inside the gearbox. Too much wear may leave the cam
plate unable to reach the next detent.

¥ Rotate the cam plate with 4'" gear detent on top and mesh the cam
plate quadrant with its last but ane tooth on the vertical centre line. The
cam plate quadrant lever must make a go® angle with the symmetry
plane of the cam plate guadrant.
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main gear wheel
A6

main gear whee! bush (2x)
Aaf327

bearing roller {13x)

bearing roller retaining washer
A2y
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Axlziz

7.8

mair gear wheel oll retaining washer

%

7.7

main axle thrust washer

Azi328 [

main axle
A1M|324

the maln gear wheel.

! Keep oll grpoves facing towards L




axle sprocket, 19 teeth
A2/368
(sprocket range: 16 - 19 teeth)

locking plate
Az(370

axle sprocket locking nut locking plate screw

Azj369 Azfan g
! LH thread
79 710

layshaft pinion

A3z \

layshaft free pinion
A11/333 \\\

bush for layshaft free pinlon _
A2(336 RS

layshatt
Ai1/325 :




main axle sliding pinion
Anf3zg

striker fork
A2/339
712

Mesh the striker fork dowels with the curved slots in the cam plate.

7280743 info

main axle free pinion
Anf3zo

bush for main axle
free pinion
Az{335

striker fork
A2/339

layshatt skiding pinicn
A1/334
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main axle pinion
AnMf331

lowe gear whesal
A1M337

low gear wheel L
bronze bush ;
AliM/338 ‘

striker fark shaft
Az/3d40

A4




gearbox end cover
A1M|301

mainshaft RH bearing
Azf3a1

lavshaft bearing

packing washer
A1M|B63

clutch worm nut

,

AnM|376 e

clutch worm
AnM(37s

felt washer
A1MBG

clutch worm nut cover

At 322 AnM/862

7.5 7.6
stop stud nut {2x} ratchet plate - pawl carrier spacing washer
Azfarz Azfq22 Azfqis

cam plate \ | ; ﬁ

Az/423 Bt - T

stop stud |
for pawl carrier (ax)
Azlan

iy
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indexing plunger

A2/350

indexing plunger spring
Azf351

_indexing plungar bush
Azf352

ratchet lever securing baolt
Az{348

securing bolt spring washer
A2(347

— secuting bolt washer
Az/346

ratchet lever

Azj424

felt washar
A2{g416

tdesh the ratchet lever with the ratchet plate accordingly; a go®angle
between the lever and the third pockat.

714 Infa




pawl carrier
Azl414

pep for pawl carrier (2x)
Azl413

7.20

paw] pin
Azl420

pawl (forked}
A2la18

e paw (plain)

; Azlq17

pawl return spring -
A2(419

paw! pin nut
Azlan

7.1

i

. LTt hoth pawls overthe

ratchet plate and cam plate,

F21intn

return spring for pawl carrier
Azlaio v

returm spring cover plate
Azli09

stop stud nut {2x)
Azj412

7.22




gear lever securing bolt
Azi408

gearbox change speed indicator
Az/404

gear leve
A1M/a06

washer
Az'Bo4

grease nipple bolt
A2/405 N

positive footchange cover screw (2x)
A11M B2z

positive footchange cover
Adi8a1

gaar lever rubiher
AnM/qo7

g




gearbox cover stud nut (7x)
A1M 307

gearbox cover stud spring washer (7x)
Azl108

paper washer
Azfzo3
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B set the control rod at the nominal length before installing i#t. Once
the rod is in place, proceed by selecting all gears with the gear leverand
theck each time whether a clear match was felt or heard from the
indexing plungers, to ensure that the gears are selected properly.
When gears can only be selected by manipulating the cam plate
quadrant lever manually, then adjust the control rod, and check
whether play at the joints is too big.

gearbox cantrol rod top or bottom connection (2x)
Azlazh

gearbox control rod
Azj4q25

nut
Azfaiz

split pin (2x)
A2{195

connection pin {2x) "
Azj427
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st nominal length: 122 [mm)




Before proceeding with the assembly
steps that will take us to the clutch, it
is good to have a closer look at what
we have assembled so far, and see
how the entire gearbox works, We
start by looking at the positive foot
change mechanism and make a
random gear shift, in this case a shift
upwards from 2™ to 3 gear.

B Starting-point in 2™ gear,

P The gear lever is brought down by (@) gear lever

the foot and this makes the LH {plain) ) LH pawl

.pawl catch the ratchet plate and take @ RH pawl o

it along. 0 bt . =
3 |’ T E"

At the same time the RH (forked) paw! = ratEnetplake

has a tooth from the ratchet plate L3l cam plate

about to pass undermeath it, &) ratchet lever

Teeth on the ratchet plate follow the
orange dotted trajectory, while the
inactive pawl is dragged over the blue
contour of the cam plate. Mow it is
clear that the ratchet plates teeth can
overtake an inactive pawl and thus
create a new starting-point,

®

P The ratchet lever has now been
hrought entirely down to the 3° gear
position.

By removing the foot, the gear lever
will be brought back up by the pawl
carrier return spring, leaving the
ratchet leaver as it is.

B The RH pawl has already passed a
tooth and the LH pawl is about to be
dragged over one at the opposite
side of the ratchet plate.

After that the gear shift is completed
and a new starting-point is created,



@) cam plate quadrant lever
'CB;' cam plate

@ striker fork

(6) index plunger

o main axle pinion, 17 teerh

© main axle fres pinion, 20 reeta

®

0 low gear wheel, 25 e
@ layshaft sliding pinion, 22 teerh

€ main axie sliding pinion, 22 seeh ) layshaft frae pinion, 20 e

ﬂ main gear wheel, 23 teart

@ layshaft pinion, 19 et

4 From the positive foot  change
mechanism, the gear selectlon s
transmitted through the control rod and
guadrant, onto the cam plate inside the
gearbox. Curved slots on the cam plate
farce the striker forks and sliding pinlons
to follow the contour and mesh the right
set of gears. Both sliding pinions have
dogs that enable them to connect with a
free pinion on either side, The index
plunger stops the cam plate at the five
possible gear selections; first, neutral,
second, third and fourth gear.

All pinions marked red cannot spin freely
around the axle they are fitted an, only
axzial movement js possible,

All pinions marked green can spin frealy
around their axle, until the moment that
they are connected with a sliding pinion.
The exception is the blue marked driven
main gear wheel which rotates freely
around the main axle, and is meshed at all
times with the pinion underneath it,
wihich is fixed at the layshaft,

# Pages 88 & 8y show which gears are

involved at each of the four speeds
available.




First gear

Layshaft sliding pinion {B meshes
with the low gear wheel @),
The number of revolutions is now

reduced with; @)@ « ©) O

n,=07l25x19/23)xn =056n,

Second gear

Main axle sliding pinion € meshes
with free pinion €.
The number of revolutions is now

reduced with; @/ » ©/E

P (2@ /z2zx1g)23)xn =075n,
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Third gear

Layshaft sliding pinion @ meshes
with free pinlon &,
The number of revolutions Is now

reduced with; 9.‘@ X m,‘ﬂ

i 4 o
n =(2zf{a0x19/23}xn _=o5in

Fourth gear

Main axle sliding pinion € meshes
with the main gear wheal ﬂ .

There Is no reduction due to direct
linking.




