
 
Sy nchromesh O p er ati on
The sy nchronising unit is mounte d on the main shaft b etween  t he main 
drive gear (1st  mot ion shaft) and the s e cond sp e e d gear. It consists of an 
inner hub and an outer r ing . The outer r ing c an move axi a l ly on splines 
on t he inner hub, and t he inner can move axia l ly on splines on the main 
shaft. The w hole unit cons e quent ly wi l l a lways rot ate wit h t he main shaft.

There is a cone shap e d protr usion and a r ing of s er rated te et h on b ot h  
t he main drive gear and the s e cond sp e e d main shaft ge ar. There is a 
corresp onding fema le cone on either side of the inner hub and interna l 
te et h on the outer r ing to mate it to t hos e on t he main drive gear and 
s e cond sp e e d ge ar resp e c t ively. A numb er of spr ing lo ade d b a l ls are
radia l ly p ositione d in the inner hub – t hes e reg ister in a g ro ove in t he 
outer r ing .

As t he driver moves t he gear change le ver for ward to engage s e cond  
gear, t he synchronising unit wi l l b e press e d re ar wards on to t he cone on 
t he s e cond ge ar. The two cones wi l l  mate and, ac t ing as a clutch, wi l l en-
sure t hat the re volutions of t he sy nchro unit and ge ar synchronis e. Fina l-
ly, as the driver moves the change sp e e d le ver r ig ht home, t he pressure 
f rom t he spr ing lo ade d b a l ls is overcome. The outer sle e ve t hen slides on 
t he inner hub and its inter na l teet h mesh into t he cor resp onding te et h  
on t he gear. The gear is then lo cke d p ositively to t he main shaft, for de-
spite t he fac t t hat t he p ar ts  of the synchronising unit slide axi a l ly, it is  
sti l l comp elle d  to rot ate as one wit h t he main shaft.

For top ge ar, t he sy nchro units is pushed against the main drive ge ar and 
a simi lar s e quence of op erat ions is rep e ated, t he main drive gear and t he 
shaft b eing fina l ly lo cke d as one to t he main shaft.

From t he foregoing, it wi l l b e note d t hat t he re volut ions of t he memb ers 
to b e u lt imately p ositively engage d, are first synchronis e d  by f r ic t ion 
cont ac t b efore b eing fina l ly lo cked, in t his cas e, by meshing te et h.
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