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cavity  (formed  by  the  semicylindrical  depressions 
3  and  9)  for  housing  the  blade  shank  is  of  smaller 
diameter  than  the  outer  cavity  16,  this  latter  cavity 
having  a  diameter  equal  to  that  of  the  blade 
shank. 

This  enables  the  blade  to  be  radially  locked  by 
providing  the  blade  shank  with  an  annular  groove 
19  corresponding  to  the  edge  of  the  inner  cavity  3, 
9.  On  assembly,  this  edge  becomes  inserted  into 
said  groove  to  radially  lock  the  blade. 

The  blades  can  obviously  also  be  radially 
locked  in  any  suitable  manner  which  would 
enable  the  blade  inclination  to  be  varied  if 
required.  For  example,  a  locking  nut  could  be 
screwed  on  to  the  end  of  the  blade  shank,  which 
would  be  suitably  threaded.  Alternatively,  the 
blade  can  be  fixed  by  providing  its  shank  with  an 
annular  groove  into  which  the  points  of  locking 
bolts  could  be  inserted  to  provide  clamping. 

From  the  foregoing  description  it  is  apparent 
that  the  hub  according  to  the  invention  differs  in 
terms  of  its  structural  characteristics  from  hubs  of 
the  known  art.  In  this  respect,  these  latter  mostly 
have  their  blades  fixed  by  means  of  a  single  U- 
bolt  for  each  blade.  This  leads  to  a  more  compli- 
cated  hub  structure  and  a  much  greater  number 
of  parts. 

The  hub  according  to  the  invention  comprises 
essentially  only  two  parts  independently  of  the 
number  of  blades  to  be  carried,  and  all  the  blade 
shanks  are  fixed  simultaneously  on  tightening- 
down  the  upper  part  of  the  hub  by  means  of  the 
fixing  bolts. 

Furthermore,  the  hollow  circular  ring  structure 
results  in  a  reduced  weight  of  the  piece,  while  at 
the  same  time  ensuring  mechanical  rigidity  by 
virtue,  inter  alia,  of  the  fact  that  the  blade  shank  is 
supported  on  points  which  are  sufficiently 
spaced-apart,  namely  the  inner  rim  and  the  outer 
rim. 

GB  —  A  —  638,856  disclosed  axial  fan  wherein 
the  blade  support  hub  is  formed  by  two  opposite 
parts  at  least  one  of  which  is  made  of  ductil 
material.  Furthermore  the  shape  and  size  of  both 
parts  are  defined  at  the  basic  shaping  step  (cast- 
ing  or  pressing)  in  function  of  the  number  of 
blades  and  of  the  diameter  of  the  blade  shank. 

The  structure  of  the  hub  according  to  the 
invention  also  allows  particularly  simple  and 
economical  construction. 

The  two  essential  parts  of  the  hub  can  be 
produced  from  cast  steel  in  order  to  obtain  maxi- 
mum  mechanical  properties. 

The  casting  operation  presents  no  difficulties  in 
view  of  the  simple  configuration  of  the  pieces, 
and  does  not  necessitate  the  use  of  cast  iron  as  in 
the  case  of  hubs  of  the  known  art  of  more 
complicated  structure. 

The  two  castings  are  then  rigidly  fixed  together 
by  bolts,  after  which  the  further  necessary 
machining  can  be  easily  performed, 

in  particular  the  milling  of  the  blade  shank  seat 
cavitites  and  the  final  turning  of  the  axial  bores  for 
finishing  purposes. 

It  is  apparent  that  such  a  machining  system 

Description 

This  invention  relates  to  an  axial  fan  with  two  or 
more  blades  wherein  the  inclination  of  the  blades 
can  be  varied,  comprising  a  blade  support  hub  5 
consisting  essentially  of  two  opposite  facing  parts 
(14,  17)  manufactured  by  casting,  which  are  fixed 
rigidly  together  by  bolts  (15)  and  which  form  a 
hollow  circular  ring  structure,  and  wherein  each 
of  the  two  opposite  parts  is  provided  with  an  ;o 
inner  and  an  outer  rim  (1,  4,  7,  10)  which  corre- 
spond  respectively  to  the  inner  and  to  the  outer 
periphery  of  said  ring  structure.  In  said  hun  the 
blade  shank  housing  seats  are  formed  by  semi- 
cylindrical  depressions  (2,  3,  8,  9)  on  said  rims,  15 
said  depressions  providing  cavities  through  both 
the  outer  and  the  inner  peripheries  of  said  ring 
structure. 

The  blade  shanks  (18)  are  fixed  in  their 
respective  seats  all  simultaneously  on  tightening  20 
the  two  opposite  parts  (14,  17)  together  by  means 
of  said  bolts  (15). 

One  embodiment  of  the  invention  in  the  form  of 
a  hub  for  four  blades  is  described  in  detail 
hereinafter.  25 

Figure  5  is  an  outer  side  view  of  the  hub 
constituted  by  the  lower  part  14  and  upper  part  17 
fixed  together,  and  comprising  a  blade  shank 
insertion  cavity  16  shown  in  a  frontal  position,  the 
fixing  bolts  15,  and  the  cylindrical  portion  13  for  30 
mounting  on  the  drive  shaft. 

Figure  1  shows  the  upper  part  of  the  hub, 
comprising: 

—  the  outer  rim  1  with  semicylindrical 
depression  2  .  35 

—  the  inner  rim  4  with  semicylindrical 
depression  3 

—a  central  axial  aperture  5  of  diameter  less 
than  the  diameter  of  the  inner  rim  4  but  greater 
than  the  diameter  of  the  drive  shaft  on  which  the  40 
hub  is  mounted 

—  bores  6  for  the  bolts  for  its  fixing  to  the  lower 
part. 

Figure  4  shows  the  lower  part  of  the  hub, 
comprising:  45 

—  the  outer  rim  7  with  semicylindrical 
depression  8 

—  the  inner  rim  10  with  semicylindrical 
depression  9 

—  a  central  axial  bore  11  for  mounting  on  the  50 
drive  shaft 

—  bores  12  for  the  bolts  for  its  fixing  to  the 
upper  part 

—the  cylindrical  portion  13  for  mounting  on  the 
drive  shaft.  55 

Figures  2  and  3  are  sections  through  the  hub  on 
a  central  vertical  plane,  the  reference  numerals 
having  the  meaning  given  heretofore  with  respect 
to  the  other  figures. 

It  can  be  seen  from  figure  6  that  on  assembly,  60 
the  corresponding  semicylindrical  depression  2 
with  8  and  3  with  9  in  the  two  parts  form  a 
perfectly  cylindrical  cavity  which  constitutes  the 
insertion  seat  for  the  blade  shank. 

In  a  preferred  embodiment  of  the  hub,  the  inner  65 
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fixed  together  by  bolts  (15)  and  manufactured  by 
casting,  the  two  opposite  parts  (14,  17)  forming  a 
hollow  circular  ring  structure,  characterized  in 
that  each  of  the  two  opposite  parts  (14,  17)  is 
provided  with  an  inner  and  outer  rim  (1,  4,  7,  10) 
which  correspond  respectively  to  the  inner  and 
outer  periphery  of  said  ring  structure  and  in  that 
blade  shank  housing  seats  are  formed  by  semi- 
cylindrical  depressions  (2,  3,  8,  9)  on  said  rims  (1, 
4,  7,  10)  said  depressions  (2,  3,  8,  9)  providing 
cavities  through  both  the  outer  and  inner 
peripheries,  the  blade  shanks  (18)  being  fixed  in 
their  respective  seats  all  simultaneously  on 
tightening  the  two  opposite  parts  (14,  17)  together 
by  means  of  said  bolts  (15). 

2.  Axial  fan  as  claimed  in  claim  1,  characterised 
in  that  the  inner  housing  depressions  (3,  9)  for  the 
blade  shank  in  the  blade  support  hub  are  of 
smaller  diameter  than  the  outer  depressions  (2,  8) 
which  have  the  same  diameter  as  the  blade 
shank,  this  latter  being  provided  with  an  annular 
groove  in  a  position  corresponding  with  said 
inner  depressions  (3,  9)  for  radially  locking  the 
blade. 

3.  Axial  fan  as  claimed  in  claim  1  characterised 
in  that  the  blade  shank  is  provided  with  an 
annular  groove  into  which  one  or  more  locking 
bolts  are  inserted  to  provide  clamping. 

4.  A  method  for  manufacturing  the  hub  defined 
in  claim  1,  characterised  in  that  the  two  opposite 
parts  (14,  17)  are  cast  to  standard  dimensions, 
said  parts  then  being  fixed  together  by  bolts,  after 
which  they  are  machined  in  order  to  form  the 
blade  shank  housing  cavities  (16)  in  the  number 
and  dimensions  scheduled  for  the  required  type 
of  axial  fan. 

Patentanspriiche 

1.  Axialventilator  mit  zwei  oder  mehr  Schau- 
feln,  wobei  die  Neigung  der  Schaufeln  geandert 
werden  kann,  mit  einer  Schaufelbefestigungs- 
nabe,  die  im  wesentlichen  aus  zwei  gegenuberlie- 
genden  Teilen  (14,  17)  besteht,  die  einanderzuge- 
wandt  sind,  miteinander  durch  Bolzen  (15)  ver- 
bunden  und  durch  GielSen  hergestellt  sind,  wobei 
die  zwei  gegeniiberliegenden  Teile  (14,  17)  eine 
hohle  Kreisringstruktur  bilden,  dadurch  gekenn- 
zeichnet,  daU  jeder  der  zwei  gegeniiberliegenden 
Teile  (14,  17)  mit  einem  inneren  und  einem 
aulSeren  Rand  (1,  4,  7,  10)  versehen  ist,  die  dem 
Innen-  bzw.  AufSenumfang  der  Ringstruktur  ent- 
sprechen,  und  dalS  Schaufelschaft-Aufnahmesitze 
durch  halbzylindrische  Vertiefungen  (2,  3,  8,  9)  an 
der  Randern  (1,  4,  7,  10)  gebiidet  sind,  welche 
Vertiefungen  (2,  3,  8,  9)  Hohlungen  sowohl  im 
auSeren  als  auch  im  inneren  Umfang  vorsehen, 
wobei  die  Schaufelschafte  (18)  in  ihren  jeweiligen 
Sitzen  alle  gleichzeitig  durch  Zusammenziehen 
der  zwei  gegenuberliegenden  Teile  (14,  17)  mit- 
tels  der  Bolzen  (15)  fixiert  werden. 

2.  Axialventilator  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  die  inneren  Aufnahmever- 
tiefungen  (3,  9)  fur  den  Schaufelschaft  in  der 
Schaufelbefestigungsnabe  einen  kleineren  Durch- 

ailows  high  dimensional  precision  and  positional 
accuracy  (symmetry)  of  the  blade  shank,  seat 
cavities. 

A  substantial  advantage  of  the  hub  according  to 
the  invention,  when  constructed  by  the  aforesaid  5 
method,  is  apparent  from  the  following  con- 
siderations. 

In  the  case  of  hubs  of  the  known  art,  which  are 
generally  manufactured  by  casting,  this  latter 
operation  is  carried  out  in  such  a  manner  that  the  10 
cast  piece  already  has  a  more  or  less  definitive 
shape  and  dimensions,  and  in  particular  with  the 
number  and  dimensions  of  the  blade  shank  seats 
already  predetermined. 

This  requires  a  large  number  of  specific  casting  is 
operations  in  view  of  the  various  hub  types  which 
are  manufactured,  and  consequently  a  large 
number  of  casting  has  to  be  held  in  store. 

In  contrast,  the  hub  according  to  the  invention 
allows  machining  to  be  carried  out  on  the  two  20 
basic  parts  fixed  together  to  form  the  hollow 
circular  ring  structure,  they  being  cast  in  a  single 
standard  dimension,  with  the  blade  shank  hous- 
ing  seats  being  defined  in  terms  of  number  and 
dimensions  (diameter  etc.)  only  subsequently  at  25 
the  machining  stage. 

Consequently,  only  the  two  basic  parts  suitable 
for  forming  various  types  of  finished  hub  need  be 
held  in  store,  with  obvious  practical  and  economi- 
cal  advantages.  30 

The  hub  according  to  the  present  invention 
affords  a  system  for  mounting  the  same  hub  on 
the  drive  shaft  which  is  very  advantageous  on 
account  of  the  mechanical  strength  and  of  easi- 
ness  of  carrying  out.  Such  system  is  set  forth  in  35 
figure  6  in  which  one  can  clearly  note  that  the 
fixing  of  the  lower  part  14  of  the  hub  to  the  drive 
shaft  is  carried  out  through  the  cylindrical  part  20 
inserted  in  the  central  cavity  21  of  the  hub  and 
provided  with  an  axial  bore  22  in  its  base  for  <to 
inserting  a  bolt  which  is  then  screwed  in  an  axial 
bore  23  of  the  drive  shaft.  In  this  way  the  cylindri- 
cal  part  20  holds  the  hub  fixed  on  the  end  of  the 
drive  shaft.  The  above  said  cylindrical  part  has  its 
lower  base  with  diameter  equal  to  that  of  the  45 
central  cavity  21  of  the  hub  in  order  to  assure  a 
perfect  truing  of  said  part  in  the  hub,  whereas  its 
cylindrical  wall  has  a  lower  diameter  in  order  to 
allow  between  the  same  wall  and  the  internal 
cylindrical  wall  of  the  above  said  cavity  21  enough  so 
space  of  the  head  24  of  the  blade  shank  18, 
projecting  out  from  the  internal  circular  cavity  (3, 
9). 

The  above  said  cylindrical  part  20  for  the 
mounting  can  also  be  provided  with  bores  in  the  55 
side  wall  for  inserting  therein  bolts  which  then  are 
screwed  axially  in  the  blade  shank,  forming  in  this 
way  an  additonal  fixing  of  the  blade. 

Claims  60 

1.  Axial  fan  with  two  or  more  blades  wherein 
the  inclination  of  the  blades  can  be  varied,  com- 
prising  a  blade  support  hub  consisting  essentially 
of  two  opposite  parts  (14,  17)  facing  each  other,  65 
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ture  annulaire  et  en  ce  que  des  surfaces  d'appui 
pour  le  logement  des  tiges  de  pale  sont  formees 
par  des  goujures  creusees  demi-cylindriques  (2, 
3,  8,  9)  sur  lesdites  couronnes  (1,4,  7,  10),  lesdites 
goujures  creusees  (2,  3,  8,  9)  etablissant  des 
cavites  a  travers  les  deux  peripheries  interieure  et 
exterieure,  les  tiges  de  pale  (18)  etant  fixees 
toutes  simultanement  dans  leurs  logements  res- 
pectifs  par  serrage  des  deux  parties  opposees  (14, 
17)  I'une  contre  I'autre,  au  moyen  desdites  gou- 
jons  (15). 

2.  Ventilateur  axial  selon  la  revendication  1, 
caracterise  en  ce  que  les  goujures  creusees  inte- 
rieures  (3,  9)  pour  le  logement  de  la  tige  de  pale 
dans  le  moyeu  support  de  pale  ont  un  diametre 
inferieur  a  celui  des  goujures  creusees  exte- 
rieures  (2,  8)  qui  ont  le  meme  diametre  que  celui 
de  la  tige  de  pale,  cette  demiere  etant  pourvue 
d'une  rainure  annulaire  dans  une  position  corres- 
pondant  a  celle  des  goujures  creusees  interieures 
(3,  9)  pour  le  blocage  radial  de  la  pale. 

3.  Ventiiateur  axial  selon  la  revendication  1, 
caracterise  en  ce  que  la  tige  de  pale  est  pourvue 
d'une  rainure  annulaire  dans  laquelle  est  introduit 
au  moins  un  boulon  de  biocage  pour  assurer  le 
blocage. 

4.  Procede  pour  la  fabrication  du  moyeu  defini 
selon  la  revendication  1,  caracterise  en  ce  que  les 
deux  parties  opposees  (14,  17)  sont  moulees  a 
des  dimensions  standards,  lesdites  parties  etant 
ensuite  assemblies  par  goujons,  apres  quoi  elles 
sont  usinees  pour  former  les  cavites  (16)  pour  le 
logement  de  la  tige  de  pale  en  nombre  et  aux 
dimensions  conformes  a  celles  du  type  de  ventila- 
teur  axial  requis. 

messer  haben  als  die  aufceren  Vertiefungen  (2,  8), 
die  den  gleichen  Durchmesser  wie  der  Schaufel- 
schaft  haben,  wobei  letzterer  mit  einer  Ringnut  in 
einer  Position  entsprechend  den  inneren  Vertief- 
ungen  (3,  9)  versehen  ist,  um  die  Schaufel  radial 
zu  verriegeln. 

3.  Axialventilator  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dalS  der  Schaufelschaft  mit  einer 
Ringnut  versehen  ist,  in  die  ein  oder  mehrere 
Verriegelungsbolzen  eingesetzt  werden,  um  eine 
Klemmung  vorzusehen. 

4.  Verfahren  zum  Herstellen  der  in  Anspruch  1 
definierten  Nabe,  dadurch  gekennzeichnet,  dalS 
die  zwei  gegenuberliegenden  Teiie  (14,  17)  mit 
Standardabmessungen  gegossen  werden,  diese 
Teile  dann  mittels  Boizen  miteinander  verbunden 
werden,  wonach  sie  spanabhebend  bearbeitet 
werden,  um  die  Schaufelschaft-Aufnahmehoh- 
lungen  (16)  in  der  Anzahl  und  in  den  Abmessun- 
gen,  wie  fur  den  erforderlichen  Typ  von  Axialven- 
tilator  festgelegt,  zu  bilden. 

Revendications 

1.  Ventilateur  axial  a  au  moins  deux  pales 
d'inclinaison  variable,  comprenant  un  moyeu 
support  de  pales  constitue  essentiellement  de 
deux  parties  opposees  (14,  17)  Tune  en  regard  de 
I'autre,  assemblies  par  goujon  (15)  etfabriquees 
par  moulage,  des  deux  parties  opposees  (14,  17) 
formant  une  structure  annulaire  creuse,  caracte- 
rise  en  ce  que  chacune  des  deux  parties  opposees 
(14,  17)  est  munie  d'une  couronne  interne  et 
externe  (1,4,  7,  10)  correspondant  respectivement 
a  la  peripherie  interne  et  externe  de  ladite  struc- 
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