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of  the  belt  slot  engages  the  edge  of  the  disc-like 
protuberance; 

3)  the  tension  acting  on  the  reinforcing 
elements  acts  to  urge  the  wails  of  the  belt  slot 

5  against  the  side  faces  of  the  disc-like  protuber- 
ance. 

The  present  invention  will  be  better  understood 
by  the  following  detailed  description  made  by 
way  of  non  limiting  example  with  reference  to  the 

10  attached  sheets  of  drawing  in  which: 
—  figure  1a  is  a  perspective  view  of  the  belt  for  a 

transmission  according  to  the  invention; 
—figure  1b  is  a  partial  perspective  view  of  the 

belt  and  one  pulley  according  to  the  invention; 
15  —  figure  2  is  a  cross  section  of  the  belt  shown  in 

figure  1b  and  one  of  the  pulleys  making  part  of 
the  transmission; 

—  figure  3  is  a  front  and  a  lateral  view  of  one  of 
the  pulleys  of  the  transmission; 

20  —  figure  4  is  a  bottom  view  of  the  belt  of  figure 
2; 

—  figure  5  shows  the  belt  of  figure  2  in  gripping 
conditions  with  the  its  relative  pulley; 

—  figure  6a  shows  the  centripetal  stresses  trans- 
25  mitted  by  a  rope  subjected  to  a  pulling  action  on  a 

pulley; 
—  figure  6b  shows  the  lever  mechanism  in  the 

transmission  of  the  invention; 
—  figures  7  and  8  show  in  section  a  belt  com- 

30  prising  a  plurality  of  slots,  each  slot  is  similar  to 
that  shown  in  figure  2; 

—  figure  9  is  an  embodiment  of  the  belt  pro- 
vided  with  a  cogged  surface; 

—  figure  10  is  a  cross  section  of  a  belt  having  a 
35  plurality  of  slots  on  both  sides; 

—figures  11  and  12  show  some  alternative 
embodiments  comprising  asymmetrical  shapes 
of  the  belt  with  respect  to  the  plane  defining  the 
longitudinal  slot; 

40  figures  13  and  14  show  some  alternative 
embodiments  of  the  invention; 

—  figures  15  and  16  show  in  cross  section  some 
embodiments  of  the  slot  of  the  present  belt. 

In  figure  1  the  reference  numeral  1  indicates  a 
45  driving  belt  of  flexible  polymeric  material  having 

the  essential  characteristic  of  being  provided  with 
a  slot  2  delimited  by  a  bottom  3  and  lateral  walls 
4,  5  (figure  2). 

The  flexible  polymeric  material  forming  the  belt 
so  body  is  usually  an  elastomer  of  the  type  used  in 

the  flexible  driving  belts.  The  polymeric  material 
can  be  in  particular  a  polyurethane  or  polyclorop- 
rene  or  other  materials  as  for  instance  neoprene 
or  natural  rubber  and  the  like. 

55  The  belt  1  is  a  part  of  a  transmission  of  motion 
comprising  at  least  two  pulleys,  a  driving  and  a 
driven  pulley  respectively,  one  of  which  is  repre- 
sented  with  6  in  figures  2  and  3. 

As  shown,  the  pulleys  have  a  disc-like  shape, 
eo  i.e.  have  a  thin  thickness  to  be  associated  to  the 

particular  type  of  belt  forming  the  object  of  the 
invention. 

It  is  pointed  out  that  the  belt  in  rest  conditions, 
i.e.  before  embracing  the  pulleys,  has  the  trans- 

65  versal  dimensions  of  the  slot  greater  than  the 

Description 

The  present  invention  is  directed  to  a  trans- 
mission  of  motion  comprising  a  belt  and  two 
pulleys  and  more  particularly  to  a  transmission 
comprising  a  belt  of  flexible  polymeric  material, 
in  particular  elastomeric  material,  where  the 
transmission  of  motion  with  the  pulleys  takes 
place  through  friction. 

Belts  in  which  the  transmission  of  power  takes 
place  through  the  friction  between  the  belt  and 
the  pulleys  of  the  transmission  are  already 
known. 

More  generally,  said  belts  can  be  in  the  form  of 
flat  belts  which  wind  on  smooth  cylindrical 
pulleys  or  in  the  form  of  V-belts  whose  flanks  are 
wedged  at  the  corresponding  V-shaped  grooves 
of  the  pulleys. 

Both  these  types  of  belt  are  used  in  various 
fields,  but  they  can  produce  in  some  cases  exces- 
sive  energy  losses  or  services  limited  by  the 
friction  forces. 

In  particular  in  the  flat  belts  it  is  possible  to  have 
excessive  sliding  phenomena  between  the  belt 
and  the  pulleys  and  said  drawbacks  can  be  over- 
come  only  by  making  recourse  to  at  least  one 
pulley  with  great  dimensions. 

The  transmissions  with  V-belts  sometimes  pro- 
duces  an  insufficient  transversal  rigidity  when  the 
flanks  of  the  belt  are  subjected  to  the  compressive 
stresses  in  the  contacts  with  the  grooves  of  the  V- 
pulleys. 

Furthermore  from  DE—  AS  1113619  is  known  a 
V-Belt  comprising  a  longitudinal  groove  on  the 
inner  portion. 

The  longitudinal  groove  is  subjected  to  com- 
pression  reducing  its  area  to  zero  when  the  belt 
passes  through  the  pulleys.  The  cited  V-belt 
allows  a  uniform  distribution  of  the  stresses. 

Nevertheless  the  V-belts,  in  all  the  known  solu- 
tions,  during  the  wedging  step  between  the 
pulleys  walls  are  subjected  to  the  radial  friction 
that  opposes  the  wedging  itself  and  consequently 
have  the  drawback  of  a  power  loss. 

Therefore  the  aim  of  the  present  invention  is  to 
provide  a  belt  in  a  transmission  apt  to  give  an 
improved  fatigue  resistance  and  a  high  flexibility 
of  the  belt  and  anyhow  such  as  to  improve  not 
only  the  part  of  the  transmission  relating  to  the 
belt,  but  also  that  relating  to  the  pulleys  avoiding 
at  the  same  time  all  the  drawbacks  of  the  known 
solutions. 

The  object  of  the  present  invention  is  a  trans- 
mission  system  comprising  a  belt  made  of  flex- 
ible  polymeric  material  and  at  least  two  pulleys, 
said  belt  having  a  plurality  of  longitudinal  rein- 
forcing  elements  embodied  in  the  cross  section  of 
the  belt  at  a  position  close  to  its  outer  surface  and 
at  least  one  longitudinal  slot  on  its  inner  surface 
defining  a  zone  about  which  the  belt  can  hinge 
characterised  by  the  following  features: 

1)  at  least  one  of  the  two  pulleys  has  at  least 
one  circular  peripheral  disc-like  protuberance; 

2)  the  walls  of  the  belt  slot  engage  the  side 
faces  of  the  disc-like  protuberance  and  the  bottom 
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invention  is  possible  to  adjust  the  lever 
mechanisms  to  extend  the  action  of  the  belt  on  the 
pulley. 

This  characteristic  can  be  better  stressed  by 
5  making  reference  to  the  figure  6b  in  which: 

—  p=T/2r  represents  the  centripetal  force  result- 
ing  from  the  pulling  action; 

—  r,  represents  the  radius  of  the  disc; 
—a,  represents  the  distance  of  the  centripetal 

w  force  from  the  corner  A  of  the  hinged  zone; 
—  F,  represents  the  force  resulting  from  the 

thrusts  exercised  on  one  face  of  the  pulley; 
—  K,  represents  the  possible  curve  that  defines 

the  intensity  of  the  single  thrusts; 
w  —  a0,  represents  the  distance  of  the  resulting 

force  F  from  the  bottom  of  the  slot. 
The  working  condition  of  the  belt  on  the  pulley  is 

expressed  by  the  equilibrium  relation  to  the 
involved  torques  and  i.e.  by: 

20  axp=Fxa0  from  which  there  is:  F/p=a/a0. 
As  shown  in  the  previously  cited  relation,  in  the 

present  solution  it  is  possible  to  adjust  the  lever 
mechanism  after  a  proper  choice  of  the  value  so  as 
to  increase  with  equal  pull  action  the  value  of  the 

25  thrust  F  that  originates  the  gripping  conditions. 
The  belt,  whose  essential  and  working  charac- 

teristics  have  been  previously  illustrated  and 
described,  can  comprise  further  embodiments  as 
explained  hereinafter. 

30  In  a  particular  embodiment  the  belt  can  com- 
prise  a  plurality  of  slots  1  1  which  are  all  parallel  to 
one  another  (figures  7  and  8). 

In  this  embodiment  the  reinforcing  structure  12 
could  be  formed  by  a  plurality  of  flexible  and 

35  inextensible  longitudinal  elements,  for  instance  in 
the  form  of  cords,  arranged  on  a  plane  overlying 
the  slots. 

The  cords  could  be  disposed  also  in  the  hinged 
zone  and  moreover  thin  fabric  layers  could  be 

40  associated  to  the  cords  over  or  under  the  plane  of 
the  cords,  the  whole  selected  so  that  the  total 
resistance  of  the  reinforcing  pack  does  not  impede 
the  formation  of  hinged  zones  apt  to  permit  the 
approach  between  the  lateral  walls  of  the  various 

45  slots  during  the  winding  of  the  belt  around  the 
pulleys  of  the  transmission. 

Preferably  the  belt  provided  with  a  plurality  of 
slots  11  is  characterized  for  the  presence  of 
particular  means  apt  to  facilitate  the  engagement 

so  of  the  walls  of  the  various  slots  on  the  corre- 
sponding  lateral  surfaces  of  the  pulley. 

In  the  particular  embodiment  of  the  figures  7  and 
8  the  means  to  facilitate  the  engagement  can  be 
represented  by  a  plurality  of  cuts  13  extended 

55  longitudinally  in  the  elastomeric  material  and 
alternated  to  the  slots. 

As  it  appears  from  the  figure  8,  in  the  conditions 
of  torque  transmission  between  the  belt  and  the 
pulley,  the  presence  of  the  cuts  permits  a  strong 

60  engagement  of  all  the  walls  of  the  various  slots  1  1 
with  the  disc-like  radial  protuberances  which  are 
all  integrally  disposed  on  a  single  hub  in  a  pulley 
15. 

The  solution  represented  in  the  figures  7  and  8  is 
65  particularly  suitable  when  it  is  necessary  to  trans- 

thickness  s  of  the  disc;  therefore  in  these  situations 
the  belt  is  in  contact  with  the  disc  only  with  the 
bottom  3  and  the  lateral  walls  4  and  5  are  at  a 
distance  from  the  opposite  lateral  surfaces  of  the 
disc-shaped  pulley. 

The  belt  comprises  a  plurality  of  longitudinal 
inserts  disposed  on  a  ring  concentric  with  the  belt 
and  oriented  according  to  the  longitudinal  direc- 
tion  of  the  belt. 

For  sake  of  simplicity  and  in  one  embodiment 
relative  to  the  figure  2,  only  two  longitudinal 
inserts  in  the  form  of  cord  7  have  been  drawn. 

The  cords  7  are  on  one  same  plane  and  at  an 
average  distance  b  from  the  central  axis  X  —  X 
passing  through  the  slot  center. 

In  all  the  embodiments  of  the  present  invention 
the  longitudinal  inserts  can  be  represented  by 
cords,  threads,  filaments  of  textile  material,  for 
instance  of  Kevlar,  nylon,  or  in  the  form  of  thin 
metallic  layers  or  in  the  form  of  mineral  fibers,  for 
instance  glass  fibers. 

As  shown  in  the  figure  1b,  the  belt  comprises  a 
particular  zone  at  the  slot  that  can  be  devoid  of 
resistant  elements;  said  zone  will  be  called  herein- 
after  hinged  zone  having  a  function  that  will  be 
stressed  with  reference  to  the  subsequent  figures. 

In  the  transmission  of  motion  the  belt  1  passing 
from  the  condition  previous  to  its  winding  on  the 
pulley  to  that  of  its  winding  on  the  pulley  behaves 
substantially  as  the  rope  represented  in  the  figure 
6  subjected  to  a  pulling  action  T. 

The  rope  embracing  the  pulley  t  statistically 
causes  a  stress  condition  p  due  to  its  pulling  action 
which  is  radially  directed  and  linked  to  the  pull  and 
to  the  radius  of  curvature  rfromtheformulaT=p/r. 

Likewise,  the  belt  1  subjected  to  a  pulling  action 
T  will  give  rise  to  a  stress  condition  T1  directed 
toward  the  center  with  stresses  disposed  on  a 
plane  parallel  to  the  central  plane  X—  X  of  the  disc. 
However,  in  this  case  lacking  the  disc  surface  in 
correspondence  of  the  whole  part  of  the  belt  lateral 
to  the  slot  2,  the  stress  condition  T1  on  such  parts 
of  the  belt  beside  of  slot  multiplied  by  the  distance 
b  will  give  rise  a  torque  around  the  hinged  zone 
with  consequent  rotation  and  approach  of  the 
lateral  walls  of  the  belt  slot  to  the  opposite  lateral 
surfaces  of  the  disc-like  pulleys  (figure  5). 

Consequently  the  belt  engages  itself  with  the 
pulley  and  drags  this  latter  through  friction. 

The  characteristics  of  the  present  belt  are  very 
different  from  that  which  is  already  known  in  the  V- 
belts. 

In  fact  the  V-belt  during  the  wedging  step 
between  the  pulley  walls  is  subjected  to  the  radial 
friction  that  opposes  the  wedging  itself  and  con- 
sequently  a  power  loss  occurs. 

Here,  the  belt  does  not  suffer  any  type  of 
opposition  during  the  winding  with  the  pulley 
since  it  is  not  limited  by  the  presence  of  the  lateral 
walls  of  the  V-pulley  groove  and  can  exercise  all 
the  torque  produced  by  the  pulling  action  to  permit 
the  slot  walls  to  rest  against  the  opposite  faces  of 
the  disc. 

Therefore  in  the  present  solution  there  is  not  any 
power  loss.  Moreover  in  the  belt  according  to  the 
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28  comprising  opposite  faces  with  a  substantially 
curvilinear  profile. 

The  invention  comprises  also  those  solutions  in 
which  the  profile  of  the  pulley  at  its  peripheral 

5  part,  with  respect  to  the  radial  direction,  has 
angles  of  inclination  or  profiles  more  complicated 
and  more  suitable  to  wedge  themselves  into  the 
slot  of  the  belt. 

In  all  the  cited  solutions  the  slot  of  the  belt 
w  could  have  various  geometrical  shapes. 

In  the  embodiment  shown  in  the  figures  15  and 
16,  it  is  possible  to  have  a  belt  in  which  the  space 
29,  in  a  cross  section  to  the  belt,  has  a  first 
innermost  portion  with  an  enlarged  shape  and  a 

is  subsequent  portion  with  a  path  diverging  in  linear 
fashion  from  the  walls. 

The  tightening  effect  determined  by  the  sol- 
ution  of  figure  1  5  is  better  represented  in  figure  16 
through  small  arrows  f. 

20  The  solution  of  the  figures  15  and  16,  as  in  the 
previous  ones,  stress  the  possibility  of  providing 
proper  means  apt  to  increase  the  friction  with  the 
surface  of  the  pulleys. 

In  an  embodiment  according  to  the  invention 
25  the  transmission  could  be  characterized  for 

instance  by  pulleys  having  disc-like  radial  pro- 
tuberances  of  metallic  material  and  a  belt  with 
charges  dispersed  in  the  elastomeric  material  in 
the  form  of  fibers  oriented  in  any  whatsoever 

30  direction  on  condition  that  they  come  out  on  the 
slot  walls. 

In  particular  in  a  preferred  solution  said  means 
apt  to  increase  the  friction  could  be  formed  by 
fibers  directed  according  to  a  transversal  direc- 

35  tion. 
Said  fibers  could  be  formed  by  aramide  resins 

or  by  other  materials  as  nylon,  polyester,  rayon. 
The  fibers  could  have  lengths  comprised 

between  0.5  mm  and  5  mm  and  a  diameter 
40  comprised  between  10  microns  and  400  microns. 

In  alternative  to  the  previous  solution,  it  is 
possible  to  make  recourse  to  a  solution  in  which 
the  disc-like  lateral  surfaces  of  the  pulleys  can  be 
formed  by  metallic  surfaces  covered  with 

45  materials  having  a  high  friction  coefficient. 
In  further  solutions  the  pulleys  could  be 

obtained  by  sheet  shearings  and  in  other  solu- 
tions  through  a  molding  operation  with  poly- 
amide  resins  added  with  charges  apt  to  define  a 

so  high  friction  coefficient. 
The  invention  achieves  all  the  aimed  purposes 

In  fact  as  the  present  belt  has  a  thin  thickness 
shape  produces  a  flexibility  which  is  comparable 
with  that  of  the  flat  belts  although  basing  on  a 

55  completely  different  working  principle. 
However,  the  present  belt,  with  respect  to  the 

flat  belts,  eliminates  the  excessive  sliding 
phenomena  and  this  is  due  to  the  fact  that  the 
engaging  effect  of  the  wails  of  the  slots  of  the 

60  present  belt  is  comparable  to  real  mechanical 
jaws  which  tighten  on  the  corresponding  parts  of 
the  disc-like  pulleys  provided  with  lever 
mechanisms  that  can  be  adjusted  time  by  time. 

Moreover  the  belt  according  to  the  invention 
65  avoids  all  those  pulling  and  wedging  phenomena 

mit  great  powers. 
The  belt  according  to  the  present  invention  is 

suitable  to  be  wound  on  pulleys  having  small 
radii  of  curvature. 

This  favourable  circumstance  depends  on  the 
shape  of  the  belt,  which  is  substantially  flat  and 
therefore  easily  deformable  on  runs  with  great 
curvatures. 

In  particular  in  the  solutions  where  it  is  required 
to  transmit  great  powers,  the  cross  section  of  the 
belt  although  remaining  substantially  flat  can 
assume  quite  great  areas  making  recourse,  where 
and  if  necessary,  to  a  high  longitudinal  flexibility 
through  the  information  (figure  9)  of  a  cogging 
defined  by  spaces  16  alternated  to  teeth  17  having 
an  arrangement  transversal  to  the  maximum 
extension  of  the  belt. 

Figure  10  shows  a  belt  18  comprising  all  the 
characteristics  cited  up  to  now  with  the  alterna- 
tive  of  a  characteristic  apt  to  make  the  belt 
completely  suitable  for  working  on  both  opposite 
faces. 

In  fact  the  belt  18  comprises  a  plurality  of  slots 
19  having  an  opening  on  the  side  20  and  a 
plurality  of  opposite  slots  21  on  the  side  22  of  the 
same  belt. 

Preferably  the  belt  can  be  realized  with  parts 
that  are  symmetrical  with  respect  to  the  central 
plane  Y—  Y  crossing  one  half  of  the  belt  body 
thickness. 

In  another  embodiment  said  symmetry  could 
lack  and  for  instance,  the  cogging  of  figure  10 
facing  one  side  could  be  offset  with  respect  to  that 
arranged  on  the  opposite  side. 

Also  the  belt  of  the  previous  figures  repre- 
sented  with  symmetrical  parts  with  respect  to  the 
vertical  plane  X—  X  passing  through  the  center  of 
the  slot,  as  for  instance  indicated  in  the  figure  10, 
could  have  solutions  devoid  of  said  symmetry. 

For  instance,  in  an  alternative  embodiment 
shown  in  figure  11,  the  belt  23  can  comprise  at  the 
sides  of  the  plane  Z  —  Z  passing  through  the 
center  of  the  slot  a  number  of  cords  different  from 
that  relating  to  the  opposite  side,  the  total  section 
being  the  same. 

Also,  for  instance,  as  shown  in  figure  12,  the 
belt  24  could  comprise  a  resistant  structure  25 
with  respect  to  the  plane  Z  —  Z  passing  through 
the  center  of  the  slot,  said  resistant  structure  is 
represented  by  a  tape  and  is  different  from  the 
resistant  structure  beyond  the  plane  of  symmetry 
defined  by  two  cards  26. 

Belts  24'  where  in  a  cross  section  with  regard  to 
the  axis  passing  through  the  slot  the  asymmetry 
has  a  shape  as  that  visible  in  figure  13  could  be 
obtained  according  to  other  solutions. 

The  asymmetry  could  also  be  determined  by 
parts  with  different  weight. 

Always  in  the  embodiment  of  figure  13  the  disc 
24"  could  have  surfaces  inclined  around  5°  with 
respect  to  the  central  plane;  in  such  case  the  walls 
of  the  slot  are  inclined,  but  form  between  them  a 
greater  angle  for  the  fact  of  having  a  transversal 
dimension  greater  than  the  disc. 

Figure  14  represents  a  belt  27  acting  on  a  disc 



EP  0 1 7 9   287  B1 8 

of  noise,  as  well  as  the  different  shapes  that  it  will 
be  considered  advisable  to  give  to  the  outer 
profile  of  the  discs,  as  single  angles  of  inclination, 
arcs  of  a  circle,  parabolas  and  the  like. 

5  The  pulley  could  also  comprise  on  the  opposite 
faces  irregularities  in  the  form  of  projections 
alternated  to  grooves  realized  so  as  to  permit  a 
localized  deformation  of  the  elastomeric  material 
of  the  walls  of  the  belt  slot. 

10  This  solution  permits  to  improve  the  tightness 
between  the  belt  and  the  pulleys  which  is  thus 
entrusted  not  only  to  the  friction,  but  also  to  an 
engagement  mechanism. 

The  present  invention  includes  also  in  its  prin- 
w  ciple  the  solutions  of  transmission  in  which  the 

belt  is  provided  with  the  slot  as  described,  the 
smaller  diameter  pulley  is  provided  with  a  disc- 
like  protuberance  for  engaging  with  the  slot  walls, 
and  the  second  greater  diameter  pulley  is  pro- 

20  vided  with  a  smooth  cylindrical  outer  surface. 

Claims 

1.  Transmission  system  comprising  a  belt  (1) 
25  made  of  flexible  polymeric  material  and  at  least 

two  pulleys  (6),  said  belt  having  a  plurality  of 
longitudinal  reinforcing  elements  (7)  embodied  in 
the  cross  section  of  the  belt  at  a  position  close  to 
its  outer  surface  and  at  least  one  longitudinal  slot 

30  (2)  on  its  inner  surface  defining  a  zone  about 
which  the  belt  can  hinge  characterised  by  the 
following  features: 

1)  at  least  one  of  the  two  pulleys  has  at  least 
one  circular  peripheral  disc-like  protuberance, 

35  2)  the  walls  (4,  5)  of  the  belt  slot  (2)  engage  the 
side  faces  of  the  disc-like  protuberance  and  the 
bottom  (3)  of  the  belt  slot  engages  the  edge  of  the 
disc-like  protuberance, 

3)  the  tension  acting  on  the  reinforcing 
40  elements  acts  to  urge  the  walls  (4,  5)  of  the  belt 

slot  (2)  against  the  side  faces  of  the  disc-like 
protuberance. 

2.  Transmission  of  motion  as  in  claim  1,  charac- 
terized  by  the  fact  that  said  two  pulleys  are  two 

45  discs. 
3.  Transmission  of  motion  as  in  claim  1,  charac- 

terized  in  the  fact  that  each  pulley  is  formed  by  a 
plurality  of  discs  integrally  approached  to  one 
another  on  a  single  hub  put  into  movement  by  a 

so  plurality  of  slots  of  a  single  belt  when  the  walls  of 
the  said  slots  are  acting  with  the  opposite  lateral 
surfaces  of  the  discs. 

4.  Transmission  as  in  claim  1,  characterized  by 
the  fact  that  the  profile  of  the  pulleys  (6)  at  its 

55  peripheral  part  (28)  has  angles  of  inclination  with 
respect  to  the  radial  direction,  apt  to  improve  the 
wedging  in  the  belt  slot. 

5.  Transmission  as  in  claim  1,  characterized  by 
the  fact  that  said  longitudinal  reinforcing 

eo  elements  (7)  of  the  belt  are  arranged  only  in 
lateral  position  to  the  slot. 

6.  Transmission  as  claim  1,  characterized  by  the 
fact  that  said  belt  comprises  a  plurality  of  parallel 
longitudinal  slots  (11). 

65  7.  Transmission  as  in  claim  6,  characterized  by 

and  consequent  loss  of  power,  that  are  common 
to  the  V-belts. 

In  fact  as  shown  the  engagement  between  the 
belt  and  the  pulley  takes  place  in  consequence  of 
the  action  of  the  belt  lateral  walls,  on  the  opposite 
faces  of  the  pulleys  that  remain  internal  to  the  belt 
and  the  closing  of  the  slot  takes  place  when  the 
belt  is  already  curved  on  the  pulley  and  not 
before. 

In  substance,  in  the  present  belt  all  the  draw- 
backs  deriving  from  the  need  of  transversally 
stiffening  the  V-belt  are  avoided  together  with  the 
consequent  drawback  of  the  V-belts  deriving  from 
the  fact  that  an  excessive  transversal  stiffening  of 
the  belt  could  produce  a  longitudinal  stiffening  of 
the  belt  that  makes  it  not  much  adaptable  to  the 
pulleys  with  a  small  radius  of  curvature. 

A  particular  inventive  aspect  of  the  invention  is 
constituted  by  the  principle  of  a  transmission  of 
motion  through  friction  determined  by  the  con- 
tact  between  the  walls  of  the  slots  obtained  in  the 
belt  and  the  opposite  front  surfaces  of  the  pulleys. 

The  result  of  this  type  of  working  is  the  disc-like 
construction  of  the  pulley,  as  said  several  times  in 
the  present  application,  i.e.  a  thin  construction 
that  can  be  realized  with  a  structure  of  very  light 
weight. 

Therefore  the  present  transmission  being 
formed  by  belts  and  pulleys  whose  masses  are 
substantially  light  permits  to  move  the  resonance 
frequency  of  the  system  to  high  values,  anyhow 
out  of  the  service  ones. 

The  adaptability  of  the  whole  transmission  to 
all  those  applications  in  which  a  great  noiseless- 
ness  is  required,  that  is  in  the  mechanical  preci- 
sion  systems,  in  the  automobile  industry  and  in 
various  industrial  applications,  descends  from  the 
cited  lightness  characteristic. 

Although  some  particular  embodiments  of  the 
present  invention  have  been  illustrated  and 
described,  it  is  understood  that  the  present  inven- 
tion  includes  in  its  scope  any  possible  alternative 
embodiments  accessible  to  a  technician  of  the 
field,  for  instance  the  invention  is  directed  to  belts 
in  which  the  inextensible  longitudinal  elements 
can  assume  both  the  shape  of  cords,  threads, 
filaments,  i.e.  continuous  elongated  bodies,  and 
discontinuous  configurations,  as  it  could  be 
obtained  for  instance  by  using  a  plurality  of  fibers 
whose  disposition  is  mainly  oriented  according  to 
longitudinal  directions  to  the  belt  body  so  as  to 
absorb  the  pulling  action  necessary  to  the  trans- 
mission  of  motion. 

Also,  the  invention  includes  in  its  principle  the 
belts  whose  body  is  constituted  in  general  by  a 
flexible  polymeric  material,  this  term  is  intended 
to  mean  natural  rubber,  synthetic  rubber  and 
compounds  of  these  latter,  as  known  to  the 
technicians  of  the  art. 

It  is  also  evident  that  the  present  invention 
includes  in  its  principle  all  those  belts  in  which  the 
longitudinal  edges  instead  of  being  squadred  as 
shown  in  the  figures  assume  different  configura- 
tions  with  cuts  or  lightening  spaces  in  the  elasto- 
meric  material  to  make  the  belt  lighter  and  devoid 
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gekennzeichnet,  dalS  der  Riemen  eine  Mehrzahl 
von  parallelen  Langsschlitzen  (11)  aufweist. 

7.  Riemengetriebe  nach  Anspruch  6,  dadurch 
gekennzeichnet,  dalS  in  einer  Position  alternie- 
rend  zu  den  Schiitzen  (11)  Mittel  (13)  vorgesehen 
sind,  urn  den  Eingriff  der  Wande  der  Schlitze  mit 
den  gegenuberliegenden  Seitenflachen  der  Rie- 
menscheiben  zu  erleichtern. 

8.  Riemengetriebe  nach  einem  der  vorherge- 
henden  Anspriiche,  dadurch  gekennzeichnet, 
dalS  an  wenigstens  einer  der  weitesten  Flachen 
des  Riemens  eine  Verzahnung  (16)  quer  zur  Rie- 
menrichtung  vorgesehen  ist. 

9.  Riemengetriebe  nach  einem  der  vorherge- 
henden  Anspriiche,  dadurch  gekennzeichnet, 
da(5  der  Riemen  an  den  Wanden  der  Schlitze 
Fasern  aufweist  zum  Verbessern  des  Eingriffs  mit 
den  Flachen  der  Riemenscheiben. 

Revendications 

1.  Systeme  de  transmission  comprenant  une 
courroie  (1)  formee  d'une  matiere  polymere  flexi- 
ble  et  au  moins  deux  poulies  (6),  ladite  courroie 
comportant  une  pluralite  d'elements  longitudi- 
naux  de  renforcement  (7)  noyes  dans  la  section 
droite  de  la  courroie  dans  une  position  proche  de 
sa  surface  exterieure  et  au  moins  une  encoche 
longitudinale  (2)  dans  sa  surface  interieure  de 
maniere  a  definir  une  zone  autour  de  laquelle  la 
courroie  peut  etre  articulee,  caracterise  par  les 
particularites  suivantes: 

1)  au  moins  une  des  deux  poulies  comporte  au 
moins  une  protuberance  peripherique  circulaire 
en  forme  de  disque, 

2)  les  parois  (4,  5)  de  I'encoche  (2)  de  la 
courroie  entrent  en  contact  avec  les  faces  late- 
rales  de  la  protuberance  en  forme  de  disque  et  le 
fond  (3)  de  I'encoche  de  courroie  entre  en 
contact  avec  le  bord  de  la  protuberance  en  forme 
de  disque, 

3)  la  tension  s'exergant  sur  les  elements  de 
renforcement  agit  de  fagon  a  pousser  les  parois 
(4,  5)  de  I'encoche  (2)  de  courroie  contre  les  faces 
laterales  de  la  protuberance  en  forme  de  disque. 

2.  Transmission  de  mouvement  selon  la  reven- 
dication  1,  caracterisee  par  le  fait  que  les  deux 
poulies  sont  deux  disques. 

3.  Transmission  de  mouvement  selon  la  reven- 
dication  1,  caracterisee  par  le  fait  que  chaque 
poulie  est  formee  par  une  pluralite  de  disques 
rapproches  integralement  I'un  de  I'autre  sur  un 
seul  moyeu  mis  en  mouvement  par  une  pluralite 
d'encoches  d'une  seule  courroie  lorsque  les 
parois  desdites  encoches  cooperent  avec  des 
surfaces  laterales  opposees  des  disques. 

4.  Transmission  selon  la  revendication  1, 
caracterisee  par  le  fait  que  le  profit  des  poulies 
(6)  sur  leur  partie  peripherique  (28)  comporte, 
par  rapport  a  la  direction  radiale,  des  angles 
d'inclinaison  qui  servent  a  emeliorer  le  coince- 
ment  dans  I'encoche  de  courroie. 

5.  Transmission  selon  la  revendication  1, 
caracterisee  par  le  fait  que  lesdits  elements  de 
renforcement  longitudinal  (7)  de  la  courroie  sont 

the  fact  of  comprising  in  a  position  alternated  to 
the  slots  (11)  means  (13)  to  facilitate  the  engage- 
ment  of  the  walls  of  the  slots  to  the  opposits 
lateral  surfaces  of  the  pulleys. 

8.  Transmission  as  in  any  one  of  the  preceding  5 
claims,  characterized  the  fact  on  comprising  on 
at  least  one  of  the  furthermost  surfaces  of  the 
belt  a  cogging  (16)  transversal  to  the  belt  direc- 
tion. 

9.  Transmission  as  in  any  one  of  the  preceding  w 
claims,  characterized  by  the  fact  that  said  belt 
comprises  on  the  walls  of  the  slots  fibers  for 
improving  the  engagement  with  the  surfaces  of 
the  pulleys. 

15 
Patentanspriiche 

1.  Riemengetrieb  umfassend  einen  Riemen  (1) 
aus  einem  biegsamen  polymeren  Material,  und 
wenigstens  zwei  Riemenscheiben  (6),  wobei  der  20 
Riemen  eine  Mehrzahl  von  sich  in  Langsrichtung 
erstreckenden  Verstarkungselementen  (7),  die  im 
Querschnitt  des  Riemens  an  einer  Position  nahe 
seiner  AulSenflache  angeordnet  sind,  und  wenig- 
stens  einen  Langsschlitz  (2)  an  seiner  Innenflache  25 
aufweist,  der  eine  Zone  definiert,  in  welcher  der 
Riemen  sich  gelenkig  bewegen  kann,  gekenn- 
zeichnet  durch  die  nachstehenden  Merkmale: 

1)  wenigstens  eine  der  beiden  Riemenscheiben 
hat  wenigstens  einen  kreisformigen  scheibenarti-  30 
gen  Umfangsvorsprung, 

2)  die  Wande  (4,  5)  das  Riemenschlitzes  (2) 
treten  mit  den  Seitenflachen  des  scheibenartigen 
Vorsprunges  in  Eingriff,  und  der  Boden  (3)  des 
Riemenschlitzes  tritt  mit  der  Kante  des  scheibe-  35 
nartigen  Vorsprunges  in  Eingriff, 

3)  die  auf  die  Verstarkungselemente  wirkende 
Zugkraft  oder  Spannung  wirkt  dahingehend,  die 
Wande  (4,  5)  des  Riemenschlitzes  (2)  gegen  die 
Seitenflachen  des  scheibenartigen  Vorsprunges  40 
zu  driicken. 

2.  Riemengetriebe  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  die  beiden  Riemenscheiben 
zwei  Scheiben  sind. 

3.  Riemengetriebe  nach  Anspruch  1,  dadurch  45 
gekennzeichnet,  dalS  jede  Riemenscheibe  durch 
eine  Mehrzahl  von  Scheiben  gebildet  ist,  die 
integral  einander  auf  einer  einzigen  Nabe  ange- 
nahert  sind,  die  durch  eine  Mehrzahl  von  Schiit- 
zen  eines  einzigen  Riemens  in  Bewegung  gesetzt  so 
wird,  wenn  die  Wande  der  Schlitze  mit  den 
gegenuberliegenden  Seitenflachen  der  Scheiben 
zusammenwirken. 

4.  Riemengetriebe  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  das  Profil  der  Riemenschei-  55 
ben  (6)  an  ihrem  Umfangsteil  (28)  Schragwinkel 
mit  Bezug  auf  die  radiale  Richtung  hat  derart, 
dalS  die  Keilwirkung  in  dem  Riemenschlitz  ver- 
bessert  werden  kann. 

5.  Riemengetriebe  nach  Anspruch  1,  dadurch  60 
gekennzeichnet,  dalS  die  sich  in  Langsrichtung 
erstreckenden  Verstarkungselemente  (7)  des  Rie- 
mens  lediglich  in  seitlicher  Position  zu  dem 
Schlitz  angeordnet  sind. 

6.  Riemengetriebe  nach  Anspruch  1,  dadurch  65 
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8.  Transmission  selon  une  quelconque  des 

revendications  precedentes,  caracterisee  par  le 
fait  qu'elle  comprend,  sur  au  moins  une  des 
surfaces  les  plus  eloignees  de  la  courroie,  un 
crantage  (16)  oriente  transversalement  a  la  direc- 
tion  de  la  courroie. 

9.  Transmission  selon  une  quelconque  des 
revendications  precedentes,  caracterisee  par  le 
fait  que  ladite  courroie  comprend,  sur  les  parois 
des  encoches,  des  fibres  pour  ameliorer  I'accro- 
chage  avec  les  surfaces  des  poulies. 

disposes  seulement  dans  une  position  laterale 
par  rapport  a  I'encoche. 

6.  Transmission  selon  la  revendication  1, 
caracterisee  par  le  fait  que  ladite  courroie  com- 
prend  une  pluralite  d'encoches  longitudinaies 
paralleles  (11). 

7.  Transmission  selon  la  revendication  6, 
caracterisee  par  le  fait  qu'elle  comprend,  dans  des 
positions  alternees  avec  les  encoches  (11)  des 
moyens  (13)  pour  faciliter  I'application  des  parois 
des  encoches  contre  les  surfaces  laterales  oppo- 
sees  des  poulies. 
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