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©  1.  Traction  sheave  elevator  comprising  a  drive 
machine  (10),  a  traction  sheave  (7)  connected  to  the 
drive  machine,  two  diverting  pulleys  (5,6),  an  eleva- 
tor  car  (1),  a  counterweight  (2)  and  a  hoisting  rope 
rigging  (3)  on  which  rigging  the  elevator  car  and  its 
counterweight  are  suspended.  Each  deflection  of  a 
hoisting  rope  in  the  rigging  (3),  taking  place  along  a 
circular  path  determined  by  a  rope  groove  on  the 
traction  sheave  (7)  or  a  diverting  pulley  (5,6),  occurs 
in  essentially  the  same  direction  with  respect  to  the 
direction  of  the  shafts  of  the  traction  sheave  and 
diverting  pulleys. 

Fig.  1 
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The  present  invention  relates  to  a  traction 
sheave  elevator  as  defined  in  the  introductory  part 
of  claim  1  . 

To  save  space,  the  elevators  installed  in  tall 
buildings  are  generally  designed  for  fast  operation 
and  heavy  use.  These  elevators  are  required  to 
have  a  high  transport  capacity.  Even  the  number  of 
starts  in  a  year  may  amount  to  several  hundred 
thousand.  Fast  elevators  and  elevators  with  a  large 
travel  height  are  generally  implemented  as  traction 
sheave  elevators.  The  hoisting  ropes  connecting 
the  elevator  car  and  the  counterweight  of  a  traction 
sheave  elevator  usually  run  over  the  traction 
sheave  and  at  least  one  diverting  pulley.  The  hoist- 
ing  motor  of  the  elevator  imparts  rotation  to  the 
traction  sheave  either  directly  or  via  a  gear.  The 
rotary  motion  of  the  traction  sheave  is  converted 
into  longitudinal  motion  of  the  ropes  by  means  of 
the  friction  between  the  traction  sheave  and  the 
ropes.  Creating  a  large  frictional  effect  between  the 
traction  sheave  and  the  ropes  promotes  the  usabil- 
ity  of  the  elevator.  A  large  frictional  effect  is 
achieved  fairly  easily  by  increasing  the  angle  of 
contact  between  the  ropes  and  the  traction  sheave. 
However,  increasing  the  angle  of  contact  often  re- 
sults  in  an  increased  number  of  deflections,  caus- 
ing  wear  of  the  ropes.  The  strain  resulting  from 
deflection  is  more  severe  in  cases  where  the  ropes 
are  deflected  in  a  direction  opposite  to  that  of  the 
previous  deflection.  Such  a  deflection  is  termed 
reverse  deflection.  The  deflections  may  take  place 
in  the  plane  of  the  traction  sheave  or  in  the  planes 
of  the  diverting  pulleys  guiding  the  ropes.  More- 
over,  the  ropes  may  also  be  deflected  in  an  oblique 
direction  from  the  plane  of  rotation  of  the  pulley  as 
they  enter  onto  the  pulley  or  leave  it.  This  deflec- 
tion  is  referred  to  as  skew  traction  angle.  The  grip 
of  the  ropes  on  the  traction  sheave  can  be  in- 
creased  by  increasing  the  coefficient  of  friction 
between  the  rope  and  the  traction  sheave,  or  by 
shaping  the  rope  grooves  of  the  traction  sheave  so 
that  the  ropes  will  be  compressed  in  the  grooves. 
However,  a  disadvantage  is  that  increasing  the 
friction  coefficient  and  compression  of  the  rope 
through  the  shaping  of  the  groove  result  in  a  reduc- 
tion  of  the  service  life  of  the  ropes  and  the  traction 
sheave,  especially  of  the  rope  grooves  of  the 
sheave.  The  abrasion  can  be  reduced  by  increas- 
ing  the  size  of  and  the  distance  between  the  trac- 
tion  sheave  and  the  diverting  pulleys,  but  such  a 
solution  would  result  in  increased  manufacturing 
costs.  Also,  the  assembly  formed  by  the  elevator 
machine  and  its  bed  and  the  traction  sheave  and 
diverting  pulleys  would  be  so  large  that  it  would  be 
difficult  or  impossible  to  house  it  in  a  conventional 
elevator  machine  room.  Even  with  the  present  sizes 
of  traction  sheaves  and  diverting  pulleys,  it  is  nec- 
essary  to  use  lefthand  and  righthand  types  of  ma- 

chine  and  machine  bed  to  enable  all  the  required 
equipment  to  be  fitted  in  machine  rooms  which  are 
often  very  small. 

In  a  previously  known  traction  sheave  elevator, 
5  presented  by  Finnish  patent  56813,  the  ropes  con- 

necting  the  counterweight  and  the  elevator  car  are 
deflected  by  a  diverting  pulley  onto  the  traction 
sheave  and  run  around  it  bending  in  the  opposite 
direction,  whereupon  they  run  further  back  into  the 

io  elevator  shaft,  possibly  over  another  diverting  pul- 
ley.  The  angle  of  contact  of  the  ropes  is  210°- 
250°  and  the  skew  traction  angle  of  the  ropes 
entering  and  those  leaving  the  traction  sheave  is 
1  °  from  the  plane  of  rotation  of  the  sheave  to 

75  ensure  that  the  ropes  will  not  touch  each  other  at 
the  crossover  point.  The  rope  grip  is  further  im- 
proved  by  undercutting  the  rope  grooves  of  the 
traction  sheave.  In  its  time,  the  solution  presented 
by  patent  56813  allowed  economies  with  respect  to 

20  space  as  it  made  it  possible  to  use  a  smaller 
traction  sheave  than  before,  which  further  permitted 
lighter  machine  structures.  Finnish  patent  number 
84051  presents  a  traction  sheave  elevator  in  which 
the  skew  traction  angle  resulting  from  ropes  run- 

25  ning  as  in  patent  56813  is  influenced  by  tilting  and 
turning  the  drive  machine  and  its  traction  sheave 
so  that  the  ropes  meet  the  diverting  pulley  in  the 
direction  of  its  plane  of  rotation. 

Finnish  patent  number  77207  presents  a  trac- 
30  tion  sheave  elevator  in  which  the  ropes  run  simi- 

larly  to  the  single-wrap  traction  sheave  elevator  of 
Finnish  patent  56813  except  that  the  ropes  run 
from  the  traction  sheave  to  an  additional  diverting 
pulley  and  back  to  the  traction  sheave  before  being 

35  passed  back  into  the  shaft.  The  result  is  a  so-called 
double-wrap  elevator  in  which  the  contact  angle 
may  be  400  °  -540  °  .  The  large  contact  angle  en- 
sures  a  good  frictional  grip  even  if  half-round  rope 
grooves  are  used  in  the  traction  sheave. 

40  To  achieve  a  decreased  rope  wear  while  at  the 
same  time  ensuring  sufficient  rope  grip  on  the 
traction  sheave  as  well  as  a  compact  machine/bed 
assembly  with  traction  sheave  and  diverting  pul- 
leys,  a  new  type  of  traction  sheave  elevator  is 

45  presented  as  an  invention.  The  traction  sheave 
elevator  of  the  invention  is  characterized  by  the 
features  presented  in  the  characterization  part  of 
claim  1.  Other  embodiments  of  the  invention  are 
characterized  by  the  features  prsented  in  the  other 

50  claims. 
An  important  advantage  achieved  by  the  trac- 

tion  sheave  elevator  of  the  invention  is  an  extended 
service  life  of  the  hoisting  ropes,  because  the 
ropes  undergo  no  reverse  deflections  around  the 

55  traction  sheave  and  diverting  pulleys  but  run  ar- 
ound  them  in  the  same  direction  or  sense  of  rota- 
tion.  A  rope  arrangement  like  this,  where  succes- 
sive  deflections  of  the  ropes  take  place  in  the  same 

2 
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direction,  is  called  forward  deflection.  Moreover, 
the  solution  of  the  invention  makes  it  easy  to 
produce  an  elevator  machine  bed  design  in  which 
no  separate  right-hand  and  left-hand  machines  and 
machine  beds  are  needed  but  uniform  machines 
and  beds  are  sufficient  for  all  conventional  solu- 
tions.  The  solution  of  the  invention  can  be  imple- 
mented  using  a  smaller  machine  room  floor  area 
than  earlier  solutions.  Therefore,  even  the  machine 
room  of  the  elevator  can  be  made  smaller,  leaving 
more  space  for  other  purposes  in  the  building.  The 
compact  size  of  the  elevator  machine  and  the 
associated  machine  bed  again  renders  the  solution 
particularly  applicable  for  elevator  modernizations. 
Installing  the  elevator  of  the  invention  is  a  simple 
operation  as  compared  to  several  other  elevators 
having  an  equal  contact  angle  between  the  hoisting 
rope  and  the  traction  sheave. 

A  further  advantage  worth  noting  is  that,  ac- 
cording  to  the  invention,  the  traction  sheave  eleva- 
tor  can  easily  be  so  designed  that  the  ropes  will 
run  in  the  direction  of  the  rope  grooves  of  the 
diverting  pulleys  when  meeting  the  latter,  which  is 
another  feature  reducing  rope  wear.  In  several  em- 
bodiments  of  the  invention,  the  ropes  coming  to  the 
traction  sheave  and  those  leaving  it  meet  a  divert- 
ing  pulley  next,  so  in  these  embodiments  the  pos- 
sible  swing  of  the  rope  portions  going  down  to  the 
elevator  car  or  to  the  counterweight  has  practically 
no  effect  on  the  manner  in  which  the  traction 
sheave  meets  the  hoisting  ropes.  In  this  way,  an 
accurate  arrangement  for  guiding  the  ropes  coming 
to  and  those  leaving  the  traction  sheave  is 
achieved,  from  which  it  follows  that  the  ropes  can 
be  very  close  to  each  other  at  the  crossover  point, 
yet  without  touching  each  other.  Therefore,  with  the 
present  invention,  a  small  skew  traction  angle,  of 
the  order  of  1  °  ,  can  easily  be  achieved.  For  the 
same  reason,  the  degree  of  accuracy  required  in 
the  installation  of  the  machine  can  be  lower,  thus 
considerably  reducing  the  time  needed  for  installa- 
tion. 

Yet  another  notable  advantage  is  that,  although 
the  rope  coming  to  the  traction  sheave  and  the 
rope  leaving  it  are  subject  to  skew  traction  forces, 
these  are  equal  and  act  on  different  sides  of  the 
plane  of  rotation  of  the  traction  sheave,  so  they 
cancel  each  other.  Consequently,  no  axial  forces 
are  applied  to  the  traction  sheave  or  its  shaft.  A 
further  advantage  is  that  the  useful  life  of  the  rope 
and  the  traction  sheave  is  extended  because  the 
rope  and  the  groove  of  the  rope  pulley  will  be 
abraded  more  evenly  and  from  both  sides,  not  from 
one  side  only  as  would  be  the  case  if  skew  traction 
should  occur  only  to  one  side  with  respect  to  the 
plane  of  rotation  of  the  traction  sheave. 

Yet  another  advantage  worth  mentioning  is  the 
fact  that  the  ropes  come  to  the  traction  sheave  and 

leave  it  in  the  directions  of  the  planes  of  rotation  of 
the  diverting  pulleys,  which  means  that  the  shafts 
of  the  diverting  pulleys  can  be  parallel  to  each 
other.  This  makes  the  installation  of  the  hoisting 

5  machine  and  ropes  considerably  simpler  and 
easier. 

In  the  following,  the  invention  is  described  in 
detail  by  the  aid  of  an  example  by  referring  to  the 
attached  drawings,  in  which 

io  Figure  1  presents  the  traction  sheave 
elevator  of  the  invention  in 
diagrammatic  form, 

Figures  2a-2d  present  certain  rope  arrange- 
ments  according  to  the  inven- 

15  tion,  and 
Figure  3  presents  the  traction  sheave 

elevator  of  the  invention  as 
seen  from  above. 

In  the  diagram  of  fig.1  representing  the  traction 
20  sheave  elevator  of  the  invention,  the  elevator  car  1 

and  the  counterweight  2  are  connected  by  the 
hoisting  ropes  3  (rigging)  of  the  elevator.  The  ele- 
vator  car  and  the  counterweight  travel  along  guide 
rails  mounted  in  an  elevator  shaft.  Mounted  on  a 

25  machine  bed  in  a  machine  room  above  the  shaft 
are  an  elevator  drive  machine  and  diverting  pulleys 
5,  6  with  rope  grooves.  The  drive  machine  is  pro- 
vided  with  a  traction  sheave  7  with  rope  grooves. 
The  drive  machine  causes  the  traction  sheave  to 

30  rotate,  thereby  imparting  a  motion  to  the  hoisting 
ropes.  The  elevator  shaft,  guide  rails,  machine 
room  and  machine  bed  are  not  shown  in  the  figure. 
The  hoisting  rope  rigging  consists  of  a  number  of 
adjacent  ropes  fixed  to  rope  anchors  4  provided  in 

35  the  elevator  car  and  the  counterweight.  The  hoist- 
ing  ropes  3  between  the  elevator  car  and  the 
counterweight  run  through  a  wheelwork  consisting 
of  the  traction  sheave  and  the  diverting  pulleys, 
each  individual  rope  running  along  circular  paths 

40  determined  by  the  rope  grooves  on  the  circum- 
ference  of  the  traction  sheave  and  diverting  pul- 
leys.  The  traction  sheave  7  is  placed  below  the 
horizontal  line  between  the  diverting  pulleys  5,6. 
The  ropes  3,  fixed  by  one  end  to  the  counterweight 

45  2,  first  run  upwards  from  the  shaft  over  one  5  of 
the  diverting  pulleys  and  further  around  the  traction 
sheave  7  to  the  other  diverting  pulley  6,  passing 
over  it  and  then  going  back  down  into  the  elevator 
shaft,  where  the  ropes  are  attached  by  their  other 

50  end  to  the  elevator  car  1  . 
A  contact  angle  of  over  180°  is  achieved  by 

using  an  arrangement  in  which  the  ropes  run 
across  themselves  between  the  traction  sheave  and 
the  diverting  pulleys.  The  planes  of  rotation  of  the 

55  traction  sheave  and  diverting  pulleys  are  so  placed 
and  directed  relative  to  each  other  that  the  ropes 
will  not  hit  themselves  or  each  other.  The  rope 
running  in  each  groove  of  the  traction  sheave 

3 
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comes  into  the  groove  from  one  side  of  the  plane 
determined  by  the  groove  and  departs  from  the 
groove  to  the  other  side  of  said  plane.  In  this  way, 
both  the  rope  coming  to  the  traction  sheave  and 
the  rope  leaving  it  are  subject  to  skew  traction 
forces,  which  are  preferably  adjusted  to  equal  val- 
ues  so  that  they  will  cancel  each  other,  generating 
no  forces  acting  in  the  axial  direction  of  the  traction 
sheave.  On  the  diverting  pulleys,  each  rope  enters 
and  leaves  the  rope  groove  in  the  direction  of  the 
groove,  so  no  skew  traction  occurs.  Naturally,  the 
distances  between  the  rope  grooves  on  the  traction 
sheave  7  and  diverting  pulleys  5,6  are  such  that 
the  clearance  between  ropes  running  in  adjacent 
grooves  is  larger  than  the  diameter  of  the  ropes. 

Observing  the  traction  sheave  elevator  of  figure 
1  in  a  situation  when  the  elevator  car  is  moving 
downwards,  it  will  be  seen  that  the  traction  sheave 
7  and  diverting  pulleys  5,6  rotate  in  the  clockwise 
diretion,  and  when  the  elevator  car  is  moving  up- 
wards,  they  rotate  in  the  anticlockwise  direction  as 
seen  from  the  angle  of  view  presented  in  figure  1  . 
From  figure  1  and  2a  -  2d,  it  is  easy  to  see  that 
each  deflection  of  each  hoisting  rope  along  a  cir- 
cular  path  determined  by  the  rope  groove  takes 
place  in  essentially  the  same  direction  relative  to 
the  momentary  direction  of  motion  of  the  ropes  3. 
In  other  words,  all  deflections  of  the  ropes  in  the 
rigging  3  along  the  circular  arcs  formed  by  the 
rope  grooves  of  the  traction  sheave  7  and  diverting 
pulleys  5,6  are  forward  deflections,  and  no  reverse 
deflections  occur.  It  can  be  seen  from  figure  1  that 
the  traction  sheave  and  diverting  pulleys  are  lo- 
cated  within  the  rope  distance  L,  i.e.  between  the 
positions  of  the  rope  portions  going  to  the  elevator 
car  and  to  the  counterweight. 

Figures  2a,  2b,  2c  and  2d  present  different 
variations  of  the  rigging  arrangement  in  the  traction 
sheave  elevator  of  the  invention.  The  passage  of 
the  ropes  in  each  figure  2a-2d  is  indicated  by 
arrows,  one  being  placed  against  each  rope  section 
separated  by  pulleys.  The  arrows  point  in  a  direc- 
tion  along  the  ropes  away  from  the  counterweight 
towards  the  elevator  car.  In  each  figure  2a  -  2d,  the 
arrows  indicate  the  running  direction  of  each  sec- 
tion  of  the  rigging  as  the  elevator  car  is  travelling 
downwards.  Thus,  depending  on  whether  the  ropes 
are  moving  towards  the  elevator  car  or  towards  the 
counterweight,  the  momentary  direction  of  deflec- 
tion  around  the  wheels  along  the  ropes  is  either 
clockwise  or  anticlockwise.  In  the  case  of  an  eleva- 
tor  car  travelling  upwards,  the  arrows  in  figures  2a  - 
2d  point  in  a  direction  opposite  to  the  running 
direction  of  the  ropes.  In  each  figure,  the  arrows 
are  designated  by  letters  a,b,c...  in  succession, 
starting  from  the  rope  section  coming  from  the 
counterweight  and  ending  up  with  the  rope  section 
going  to  the  elevator  car.  For  the  sake  of  clarity, 

the  traction  sheave  is  marked  with  an  asterisk  (*)  in 
each  figure  2a-2d.  Figure  2a  presents  a  simplified 
view  of  the  wheelwork  according  to  figure  1  and  the 
passage  of  the  ropes  around  the  wheels.  Figure  2b 

5  presents  a  solution  according  to  the  invention  in 
which  the  wheelwork  is  so  inclined  that  the  divert- 
ing  pulleys  are  at  different  heights.  In  this  way  it  is 
possible  to  achieve  a  narrower  rope  distance  than 
in  the  solution  of  figure  2a  while  still  retaining  the 

io  same  size  and  mutual  distances  of  the  traction 
sheave  and  diverting  pulleys.  Retaining  the  same 
size  and  distances  is  not  necessary  as  regards  the 
invention,  but  it  is  an  obvious  consequence  if  dur- 
ing  installation  the  rope  distance  is  adjusted  by 

is  tilting  the  machine  bed.  In  figures  2a  and  2b,  the 
ropes  run  from  the  counterweight  to  the  first  divert- 
ing  pulley,  further  to  the  traction  sheave,  to  the 
second  diverting  pulley  and  finally  to  the  elevator 
car.  Figure  2c  presents  a  variation  of  the  invention 

20  in  which  the  contact  angle  has  been  increased  by 
adding  a  third  diverting  pulley.  In  this  case,  the 
contact  angle  is  not  continuous  as  in  the  previous 
figures  but  consists  of  two  separate  portions.  The 
ropes  run  from  the  counterweight  to  the  first  divert- 

25  ing  pulley,  further  to  the  traction  sheave,  to  the 
third  diverting  pulley,  back  to  the  traction  sheave, 
then  to  the  second  diverting  pulley  and  finally  to 
the  elevator  car.  By  using  a  double-wrap  solution 
like  this,  it  is  possible,  within  the  framework  of  the 

30  basic  idea  of  the  invention,  to  increase  the  contact 
angle  even  to  a  value  double  the  size  of  the  con- 
tact  angle  in  the  solutions  presented  in  figures  1, 
2a  and  2b.  The  traction  sheave  of  a  double-wrap 
elevator  has  twice  as  many  rope  grooves  as  a 

35  single-wrap  elevator.  A  double-wrap  elevator  could 
also  be  implemented  by  using  an  arrangement  in 
which,  in  addition  to  the  traction  sheave,  one  of  the 
diverting  pulleys  as  presented  in  figures  1  ,  2a  and 
2b  is  provided  with  a  double  number  of  rope 

40  grooves  and  the  ropes  coming  from  the  traction 
sheave  return  from  this  diverting  pulley  back  to  the 
traction  sheave  and  again  from  the  traction  sheave 
to  this  pulley,  from  which  they  pass  further  into  the 
elevator  shaft.  This  extra  wrap  around  the  traction 

45  sheave  and  a  diverting  pulley  would  increase  the 
contact  angle  by  180°.  Figure  2d  presents  a  vari- 
ant  of  the  idea  of  the  invention  in  which  the  ropes 
coming  from  the  elevator  car  go  directly  to  the 
traction  sheave  and  not  to  a  diverting  pulley  as  in 

50  the  preceding  examples.  From  the  traction  sheave 
the  ropes  are  passed  over  two  diverting  pulleys  to 
the  counterweight.  In  this  solution,  however,  the 
wheelwork  is  not  completely  within  the  rope  dis- 
tance. 

55  Figure  3  presents  the  traction  sheave  elevator 
of  figure  1  in  top  view.  The  broken  lines  represent 
the  positions  of  the  elevator  car  1  and  counter- 
weight  3  relative  to  the  shaft  8.  The  diverting  pul- 

4 
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leys  5,6  are  mounted  with  bearings  on  a  framework 
9  which  also  acts  as  a  mounting  bed  for  the  trac- 
tion  sheave  7  and  the  drive  machine  10.  The  shaft 
11  of  the  traction  sheave  7  is  so  oriented  as  if  it 
had  been  turned  horizontally  from  a  position  where 
it  would  have  been  parallel  to  the  shafts  of  the 
diverting  pulleys  so  that  the  hoisting  ropes  running 
crosswise  to  the  diverting  pulleys  do  not  touch 
each  other  or  themselves  at  the  crossover  point. 
The  planes  of  rotation  of  the  diverting  pulleys  are 
parallel  to  each  other.  The  distances  of  the  planes 
of  rotation  of  the  diverting  pulleys  from  the  traction 
sheave  are  so  adapted  that  the  hoisting  ropes  meet 
the  diverting  pulleys  in  the  direction  of  the  rope 
grooves,  and  that  the  skew  traction  angles  towards 
each  pulley  are  equal.  In  the  case  presented  by  the 
drawing,  where  the  shaft  of  the  hoisting  machine 
continues  directly  as  the  shaft  of  the  traction 
sheave,  this  means  that  the  assembly  of  hoisting 
motor,  hoisting  machine,  shaft  and  traction  sheave 
has  been  turned  horizontally  about  the  vertical  line 
passing  through  the  centre  of  the  traction  sheave  7 
and  then  fixed  to  the  bed  9,  the  shaft  11  being 
provided  with  a  bearing. 

As  the  traction  sheave  7  and  diverting  pulleys 
5,6  are  all  within  the  rope  distance  L,  it  is  easy  to 
produce  a  machine  bed  9  of  a  length  substantially 
equal  to  the  rope  distance  or  slightly  exceeding  it 
and  of  a  width  less  than  the  length.  The  framework 
9  used  as  a  machine  bed  may  even  be  shorter 
than  the  rope  distance.  Such  a  compact  bed  is 
particularly  suitable  for  elevator  modernization,  es- 
pecially  if  the  framework  is  completely  within  the 
rope  distance,  because  in  this  case  the  bed  can  be 
easily  placed  even  in  a  narrow  machine  room,  if 
necessary  by  turning  the  bed  through  180°  in  the 
horizontal  plane. 

To  allow  the  elevator  car  or  the  counterweight 
to  be  suspended  on  the  rigging  by  means  of  a 
diverting  pulley,  the  bed  is  provided  with  anchor- 
ages  12  for  the  free  ends  of  the  rigging.  Each  rope 
in  the  rigging  runs  in  its  own  groove  on  the  traction 
sheave  so  that  the  continuous  contact  angle  on  the 
traction  sheave  is  in  the  range  of  200  °  -270  °  .  If  the 
contact  angle  is  below  200  °  ,  this  will  result  in 
excessive  distances  between  the  wheels.  A  contact 
angle  exceeding  270°  would  involve  such  large 
skew  traction  angles  of  the  ropes  relative  to  the 
traction  sheave  that  the  resulting  fast  rope  wear 
would  be  unacceptable.  With  regard  to  wear,  an 
acceptable  practical  maximum  for  the  skew  traction 
angle  is  about  2°,  and  angles  exceeding  4°  are 
completely  unacceptable.  If  the  contact  angle  is 
about  250  °  ,  reasonably  short  interwheel  distances 
can  be  achieved  without  large  skew  traction  angles. 
In  a  system  of  conventional  dimensions,  a  contact 
angle  of  250°  involves  a  skew  traction  angle  of 
about  1.2°  for  the  rope  leaving  the  groove  of  the 

rope  pulley.  For  practical  solutions,  applicable  con- 
tact  angles  are  mostly  in  the  range  of  230  °  -260  °  , 
for  which  neither  the  interwheel  distance  nor  the 
skew  traction  angle  are  very  large.  As  the  bed  9 

5  can  be  easily  provided  with  means  for  the  adjust- 
ment  of  the  rope  distance  L  by  using  an  arrange- 
ment  where  the  diverting  pulleys  or  at  least  one  of 
them  is  movable  in  the  lengthwise  direction  of  the 
bed,  the  bed  as  well  as  the  sizes  and  mutual 

io  distances  of  the  traction  sheave  and  diverting  pul- 
leys  are  preferably  so  dimensioned  that  the  contact 
angle  will  remain  within  the  advantageous  range  of 
230°  -260°  even  in  the  extreme  positions  of  the 
range  of  adjustment  of  the  rope  distance. 

is  It  is  obvious  to  a  person  skilled  in  the  art  that 
different  embodiments  of  the  invention  are  not  re- 
stricted  to  the  examples  described  above,  but  that 
they  may  instead  be  varied  within  the  scope  of  the 
claims  presented  below. 

20  It  is  also  obvious  to  the  skilled  person  that  the 
invention  could  be  utilized  to  obtain  other  advan- 
tages  instead  of  an  extended  service  life  of  the 
ropes.  For  instance,  the  ropes  and  the  traction 
sheave  and  diverting  pulleys  could  be  designed  to 

25  somewhat  smaller  dimensions,  thereby  reducing 
the  costs.  Reducing  the  size  of  the  traction  sheave 
would  also  reduce  the  torque  required  of  the  drive 
machine,  thus  allowing  considerable  economies  to 
be  achieved  in  the  design  of  the  machine.  A  small- 

30  er  hoisting  motor  could  be  selected  for  the  eleva- 
tor.  A  smaller  traction  sheave  means  that  the  trans- 
mission  ratio  of  a  possible  gear  could  be  lower, 
which  would  further  reduce  the  costs.  It  is  also 
obvious  that  the  rope  distance  determined  by  the 

35  wheelwork  can  be  adjusted  by  varying  the  position 
of  one  of  the  diverting  pulleys  with  respect  to  the 
other  wheels. 

Likewise,  it  is  obvious  to  a  person  skilled  in  the 
art  that  the  grip  of  the  ropes  on  the  traction  sheave 

40  of  the  elevator  of  the  invention  can  be  improved  by 
undercutting  or  otherwise  shaping  the  rope  grooves 
or  by  providing  them  with  inserts  made  of  polyure- 
thane  or  other  material  having  equivalent  prop- 
erties.  The  number  of  ropes  used  in  the  rigging  is 

45  not  essential  to  the  invention  and  it  may  differ  from 
that  presented  in  the  examples.  Furthermore,  it  is 
obvious  that,  although  the  traction  sheave  and  di- 
verting  pulleys  presented  in  the  drawings  are  of  the 
same  size  regarding  their  diameters,  in  practical 

50  implementations  the  diamaters  of  the  traction 
sheave  and  diverting  pulleys  may  differ  from  each 
other,  the  diverting  pulleys  being  often  smaller  than 
the  traction  sheave. 

In  the  examples,  the  feature  of  the  ropes  run- 
55  ning  crosswise  without  touching  themselves  or 

each  other  has  been  achieved  by  turning  the  trac- 
tion  sheave  horizontally  through  a  certain  angle  and 
by  appropriately  placing  the  diverting  pulleys.  It  is 

5 
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obvious  that  the  traction  sheave  can  also  be  tilted 
and  that  the  planes  of  rotation  of  the  diverting 
pulleys  need  not  necessarily  be  parallel  to  each 
other. 

The  suspension  of  the  elevator  car  and  coun- 
terweight  on  the  rigging  may  differ  from  the  above 
presentation  e.g.  in  that  at  least  one  of  them  is 
suspended  by  means  of  a  diverting  pulley.  In  this 
type  of  suspension,  the  free  end  of  the  rigging  is 
fixed  to  the  upper  part  of  the  elevator  shaft  or  to  a 
suitable  point  in  the  machine  room,  e.g.  the  ma- 
chine  bed.  In  this  case,  the  rope  speed  is  doubled 
as  compared  to  the  speed  of  the  elevator  car  or 
counterweight  suspended  by  means  of  a  diverting 
pulley.  The  direction  of  rotation  of  the  diverting 
pulley  attached  to  the  elevator  car  or  counterweight 
may  differ  significantly  from  that  of  the  wheels  of 
the  traction  wheelwork,  because  the  detriment  to 
the  rigging  resulting  from  reverse  deflections  di- 
minishes  as  the  distance  between  the  pulleys  in- 
creases. 

Mathematically  spoken  the  second  derivation  of 
the  hoisting  rope  path  in  the  vertical  direction  must 
not  have  a  sign  change. 

Claims 

1.  Traction  sheave  elevator  comprising  a  drive 
machine  (10),  a  traction  sheave  (7)  provided 
with  rope  grooves  and  connected  to  the  drive 
machine,  at  least  two  diverting  pulleys  (5,6) 
provided  with  rope  grooves,  an  elevator  car  (1) 
travelling  along  elevator  guide  rails,  a  coun- 
terweight  (2)  travelling  along  counterweight 
guide  rails  and  a  hoisting  rope  rigging  consist- 
ing  of  at  least  one  hoisting  rope,  on  which 
rigging  the  elevator  car  and  its  counterweight 
are  suspended  and  which  rigging  is  so  ar- 
ranged  that  it  passes  via  a  wheelwork  consist- 
ing  of  the  traction  sheave  and  diverting  pulleys 
and  runs  crosswise  relative  to  itself,  charac- 
terized  in  that  each  deflection  of  each  hoisting 
rope  in  the  rigging  (3),  taking  place  along  a 
circular  path  determined  by  a  rope  groove  in 
the  traction  sheave  (7)  or  a  diverting  pulley 
(5,6),  occurs  in  essentially  the  same  direction 
with  respect  to  the  direction  of  the  shafts  of  the 
traction  sheave  and  diverting  pulleys. 

2.  Traction  sheave  elevator  according  to  claim  1, 
characterized  in  that  each  rope  in  the  rigging 
(3)  runs  in  a  rope  groove  on  the  traction 
sheave  (7)  so  that  the  continuous  contact  angle 
on  the  traction  sheave  is  between  200  °  -270  °  , 
advantageously  between  230  °  -260  °  ,  prefer- 
ably  about  250  °  . 

3.  Traction  sheave  elevator  according  to  claim  1 
or  2,  characterized  in  that  the  planes  of  rota- 
tion  of  at  least  those  diverting  pulleys  (5,6) 
from  which  the  rigging  (3)  continues  down  into 

5  the  elevator  shaft  are  so  arranged  that  each 
rope  in  the  rigging  (3)  meets  the  rope  grooves 
of  the  diverting  pulleys  (5,6)  while  running  sub- 
stantially  in  the  direction  of  the  plane  of  rota- 
tion  of  the  diverting  pulleys. 

10 
4.  Traction  sheave  elevator  according  to  any  one 

of  the  preceding  claims,  characterized  in  that 
the  portion  of  the  rigging  (3)  going  from  the 
traction  sheave  (7)  towards  the  elevator  car  (1) 

is  goes  first  to  one  (6)  of  the  diverting  pulleys 
while  the  portion  of  the  rigging  (3)  going  to- 
wards  the  counterweight  (2)  goes  first  to  an- 
other  diverting  pulley  (5). 

20  5.  Traction  sheave  elevator  according  to  any  one 
of  the  preceding  claims,  characterized  in  that 
the  rigging  (3)  comprises  a  diverting  pulley  so 
arranged  that,  in  order  to  achieve  a  double- 
wrap  contact,  the  ropes  come  to  this  pulley 

25  from  the  traction  sheave  (7)  of  the  elevator, 
then  pass  around  said  diverting  pulley  and 
continue  back  to  the  traction  sheave  (7). 

6.  Traction  sheave  elevator  according  to  any  one 
30  of  the  preceding  claims,  characterized  in  that, 

to  allow  adjustment  of  the  rope  distance  (L),  at 
least  one  of  the  diverting  pulleys  (5,6)  from 
which  the  rigging  (3)  continues  downwards  into 
the  elevator  shaft  is  so  mounted  on  the  bed  (9) 

35  that  the  position  of  the  diverting  pulley  (5,6) 
can  be  varied  with  respect  to  the  bed  (9). 

7.  Traction  sheave  elevator  according  to  any  one 
of  the  preceding  claims,  characterized  in  that 

40  the  diverting  pulleys  (5,6)  are  mounted  with 
bearings  on  the  same  framework  (9)  which  also 
acts  as  a  mounting  bed  (9)  for  the  traction 
sheave  (7)  and  the  drive  machine  (10),  and 
that  the  planes  of  rotation  of  the  traction 

45  sheave  (7)  and  diverting  pulleys  (5,6)  and  the 
directions  of  said  planes  are  so  selected  rela- 
tive  to  each  other  that  the  ropes  running  cros- 
swise  from  the  traction  sheave  to  the  diverting 
pulleys  do  not  touch  each  other,  and  that  the 

50  traction  sheave  (7)  and  diverting  pulleys  (5,6) 
are  all  within  the  rope  distance  (L),  and  that  the 
mounting  bed  (9)  is  provided  with  anchorages 
(12)  for  the  free  ends  of  the  ropes  to  allow  the 
elevator  car  (1)  to  be  suspended  on  the  rigging 

55  by  means  of  a  diverting  pulley. 

6 



EP  0  578  237  A1 



EP  0  578  237  A1 



EP  0  578  237  A1 

F i g .   3  



European  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  Number 

EP  93  11  0894 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  ant.  CI.5  ) 

A 

A 

GB-A-2  216  486  (KONE  ELEVATOR  GMBH) 
*  page  8,  line  26  -  page  10,  line  10; 
figures  2-4  * 

GB-A-2  190  891  (KONE  ELEVATOR  GMBH) 
*  page  1,  line  92  -  page  2,  line  12; 
figures  1,2  * 

FR-A-2  312  449  (KONE  OSAKEYHTIO) 
*  page  3,  line  17  -  line  26;  figure  2  * 

US-A-4  013  142  (HAGG) 
*  column  5,  line  3  -  column  6,  line  16; 
figures  3-6  * 

1 , 3 , 6 , 7  

1 , 2 , 5 , 6  

1,2 

1 

B66B11/08 
B66B15/08 

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.5  ) 

The  present  search  report  has  been  drawn  up  for  all  claims 

B66B 
B66D 

1  1  .  1 Place  of  search  Date  of  conviction  of  the  search  Examiner 
THE  HAGUE  16  SEPTEMBER  1993  CLEARY  F.M. 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another document  of  the  same  category A  :  technological  background O  :  non-written  disclosure P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

