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T . J . Wi l lmore has shown tha t if a d i f ferent iable 
man i fo ld ' s r a n k (the m a x i m u m number of e v e r y w h e r e linearly-
independent commut ing vec to r f ields definable on it) equa l s 
the man i fo ld ' s d imens ion , then the manifold is a t o r u s of the 
a p p r o p r i a t e d imens ion [ l ] . Th is t h e o r e m i s p roved m o r e 
s imply and without any dif ferent iabi l i ty hypothes i s in the p r e 
sent no t e . 

T H E O R E M . If_Mn i s a compac t connected Hausdorff 
manifold of d imens ion n admit t ing a local ly f ree act ion of Rn , 
then Mn i s h o m e o m o r p h i c to an n - t o r u s . 

Proof . Let (Mn , Rn , ïï) be a topologica l t r a n s f o r m a t i o n 
group (see [ 2 ] for t e r m s ) , the ac t ion of Rn be local ly f r ee , 
and x be a point of Mn . Since the ac t ion i s local ly f r ee , the 
o rb i t of x, xRn , i s an open s e t . E i the r xRn = Mn or it i s a 
p r o p e r subse t of Mn . In the l a t t e r c a s e , xRn has a boundary . 
Now the boundary is at m o s t (n -1) -d imens iona l , but it conta ins 
the (open) orb i t of each of i ts p o i n t s . Th i s i s a con t rad ic t ion 
and shows tha t xRn = Mn . By [2 ; 3 . 0 9 ] , x i s a pe r iod i c point; 
but the local f r e e d o m of the act ion i m p l i e s tha t the p e r i o d of 
x i s d i s c r e t e . The p e r i o d i s t h e r e f o r e of the f o r m Zn , the 
only d i s c r e t e syndet ic subgroup of R n , and Mn i s h o m e o m o r p h i c 
to R n / Z n by [2 ; 3 . 0 8 ] . 
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