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©  Fan  blade  for  an  axial  flow  fan  and  method  of  forming  same. 

©  There  are  disclosed  a  blade  for  use  as  part  of  an 
axial  flow  fan  and  a  method  of  forming  such  a  blade 
wherein  a  large  concentration  of  silica  particles  are 
molded  into  the  leading  edge  of  a  hollow,  one-piece 
molded  body  which  includes  a  core  of  reinforced, 
thermosetting  resin  having  relatively  low  abrasion 
resistance. 
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'AN  BLADE  FOR  AN  AXIAL  FLOW  FAN  AND  METHOD  Or  FORMING  SAWit 

This  invention  relates  generally  to  fan  blades 
or  axial  flow  fans  and  a  method  of  forming  same, 
i/lore  particularly,  it  relates  to  improvements  in 
ioIIow,  one-piece  reinforced  plastic  fan  blade  bod- 
es  for  fans  to  be  used  in  heat  exchangers,  and 
especially  cooling  towers  or  other  environments 
vhere  water  particles  are  entrained  in  the  air  flow- 
ng  through  the  fan,  and  to  a  method  of  forming  the 
jodies  of  such  fan  blades  wherein  a  thermosetting 
esin  is  injected  under  pressure  into  a  closed 
space  between  a  flexible  bag  and  a  rigid,  outer 
nold  conforming  to  the  outer  configuration  of  the 
3ody  so  as  to  impregnate  the  reinforcement  ar- 
anged  within  the  space,  and  fluid  is  supplied  to 
:he  bag  under  pressure  as  the  resin  is  maintained 
it  a  temperature  to  cure  it  and  thereby  mold  the 
Dody  as  one  piece. 

Fans  of  this  general  type,  which  have  been 
nade  for  many  years  by  the  assignee  of  the 
Dresent  application,  may  be  as  much  as  thirty  feet 
n  diameter.  In  the  described  environment,  the  tips 
Df  the  blades  may  rotate  at  speeds  as  high  as  135 
nph.  The  hollow,  reinforced  plastic  construction  of 
She  blades  makes  them  light  in  weight  and  resistant 
to  corrosion,  but  nevertheless  quite  strong  and  thus 
capable  of  sustaining  the  heavy  loads  imposed  on 
[hem  by  the  air  passing  through  them.  Also,  of 
course,  they  are  easily  molded  to  complex  configu- 
rations  of  varying  curvature  from  their  inner  ends  to 
their  outer  ends  and  between  their  leading  and 
trailing  edges. 

Early  blades  of  this  type  included  reduced  tu- 
bular  necks  at  their  inner  ends  for  connection  to 
the  hub  of  the  fan  and  molded  as  one  piece  with  a 
thin,  wide  body  having  leading  and  trailing  edges 
and  tapering  from  its  inner  to  its  outer  end.  The 
blades  were  formed  by  containing  fiberglass  cloth 
in  a  space  between  a  flexible  bag  and  a  rigid,  outer 
mold  conforming  to  the  outer  configuration  of  the 
blade  to  be  formed,  and  adding  epoxy  resin  to  the 
space  through  the  open  upper  end  of  the  mold  as 
the  mold  was  held  with  its  neck  uppermost  as  to 
impregnate  the  fiberglass.  Fluid  under  pressure 
was  supplied  to  the  bag  to  cause  the  resin  to  flow 
uniformly  within  the  fiberglass  within  the  space, 
and  the  resin  was  cured  by  heating  of  the  mold 
under  controlled  temperature  conditions. 

Due  to  the  abrupt  transition  between  the  neck 
and  the  wide  body  of  the  blade,  there  was  a 
tendency  for  this  area  of  the  blade  to  be  resin  rich, 
resulting  in  cracks  which  had  to  be  repaired.  There 
was  also  a  tendency  for  the  areas  of  the  blade 
body  adjacent  its  leading  and  trailing  edges  to  be 
resin  rich,  and,  in  an  attempt  to  more  evenly  dis- 
tribute  the  resin,  spreaders  were  passed  through 

the  neck  or  tne  oag  ana  expanaea  mio  me  wiae 
portion  thereof  opposite  the  leading  and  trailing 
edges  of  the  core  of  reinforcing  material.  However, 
the  necessity  of  expanding  the  spreaders  limited 

5  the  force  which  they  could  exert  for  this  purpose. 
This  forming  method  was  slow  and  labor  inten- 

sive,  due  at  least  in  part  to  the  gravity  flow  of  resin 
into  and  through  the  mold  space  and  the  need  for 
inserting  and  then  removing  the  spreader  in  the 

o  course  of  molding  of  each  blade.  Also,  the  epoxy 
resin  was  difficult  and  time  consuming  to  handle, 
requiring  precise  control  during  curing.  For  these 
and  other  reasons,  this  early  method  of  forming 
blades  of  this  type  was  not  well  suited  to  mass 

'5  production  techniques. 
More  recently,  the  assignee  of  the  present  ap- 

plication  has  made  and  sold  a  fan  blade  of  this 
type  having  a  composite  construction  including  an 
inner  neck  portion  adapted  to  connect  to  the  hub 

>o  and  a  body  having  a  wide,  open  inner  end  to 
receive,  a  relatively  flat  outer  end  of  the  neck  por- 
tion  for  connection  thereto.  More  particularly,  the 
body  is  tapered  from  its  wide  inner  end  to  a 
narrower  tip  at  its  outer  end  and  the  bag  is  of  such 

25  shape  that  a  rigid  form  could  be  easily  moved  into 
and  out  of  a  position  in  the  bag  in  which  its  side 
edges  held  its  side  edges  close  to  the  side  edges 
of  the  outer  mold.  Thus,  it  was  possible  to  avoid 
the  resin  rich  areas  which  were  encountered  in  the 

30  transition  area  as  well  as  along  the  leading  and 
trailing  edges  of  the  body  of  the  prior  blade. 

To  further  reduce  the  time  involved  in  forming 
the  blades,  the  epoxy  resin  was  replaced  by  vinyl- 
ester  or  polyester  resins,  which  are  much  easier  to 

35  handle  and  quicker  to  cure  than  epoxy.  The  meth- 
od  of  forming  the  blades  was  also  more  automated 
and  avoided  dangerous  emissions,  in  that  the  resin 
was  pumped  under  pressure  into  a  closed  space 
between  the  bag  and  outer  mold  in  which  the 

40  fiberglass  was  contained  in  order  to  more  rapidly 
and  uniformly  impregnate  the  fiberglass. 

When  used  in  a  wet  cooling  tower,  the  leading 
edges  of  the  fan  blades  are  subject  to  much  more 
erosion  due  to  the  water  particles  in  the  air  than 

45  they  encounter  when  used  in  the  dry  environment 
of  an  air-cooled  heat  exchanger.  This  did  not 
present  structural  problems  in  the  case  of  the  ear- 
lier  blades  because,  as  previously  mentioned,  their 
leading  edges  were  resin  rich.  Hence,  although 

so  erosion  might  have  interfered  with  the  aerodynamic 
characteristics  of  the  fan,  and  possibly  upset  the 
weight  balance  of  the  blades,  the  blades  would 
presumably  maintain  their  structural  integrity 
throughout  their  expected  lives. 

However,  although  preferred  for  reasons  also 
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previously  noted,  vinyl-ester  and  polyester  resins 
are  much  less  abrasion  resistant  than  epoxy  resin. 
This,  combined  with  their  thinner  leading  edges 
was  thought  to  risk  structural  failure  of  the  blade  in 
a  much  shorter  time  span  than  its  expected  life. 
The  addition  of  protective  covering  to  the  leading 
edges  of  the  blades,  such  as  rubber  boots,  was  not 
found  practical,  because,  for  one  thing,  they  added 
considerably  to  the  weight  and  mass  of  the  blades, 
thus  requiring  greater  energy  to  operate  the  fan  as 
well  as  upsetting  the  aerodynamic  balance  of  the 
fan  and  causing  vibrations. 

It  has  also  been  demonstrated  that  the  wear 
resistance  of  a  resin-fiberglass  matrix  may  be  im- 
proved  by  the  addition  of  silica  to  the  resin.  More- 
over,  the  resistance  to  wear  increases  with  larger 
concentrations  of  silica,  the  best  results  being 
reached  with  a  silica  content  of  about  forty  (40) 
percent.  However,  a  relatively  low  viscosity  resin 
such  as  vinyl-ester  or  polyester  is  difficult  to  pump, 
even  with  a  substantially  lesser  silica  content. 
Hence,  this  was  not  a  viable  option  in  rendering  the 
fan  blades  more  abrasion  resistant. 

It  is  therefore  the  primary  object  of  this  inven- 
tion  to  provide  a  fan  blade  of  this  latter  type,  having 
a  highly  abrasion  resistant  leading  edge  which  is 
an  internal  part  of  the  blade  body,  and  capable  of 
being  formed  in  accordance  with  the  above  de- 
scribed  automated  procedures. 

Another  object  is  to  provide  such  a  blade  and  a 
method  for  forming  same  which  requires  very  little 
more  time,  preparation  and  expense  than  the  blade 
and  forming  method  above  described,  and  further 
to  provide  such  a  blade  which  is  neither  substan- 
tially  larger  nor  substantially  heavier  than  the  prior 
blade. 

These  and  other  objects  are  accomplished,  in 
accordance  with  the  illustrative  embodiments  of  the 
present  invention  to  be  described  in  detail  below, 
by  a  fan  blade  which  comprises  a  hollow,  one- 
piece  molded  body  having  leading  and  trailing 
edges  and  including  a  core  of  reinforced,  ther- 
mosetting  resin  having  relatively  low  abrasion  resis- 
tance  and  a  large  concentration  of  silica  particles 
molded  into  the  body  along  only  the  leading  edge 
thereof.  In  forming  the  blade,  the  silica  particles  are 
arranged  along  only  the  leading  edge  of  the  re- 
inforcing  material  and  contained  therewith  within  a 
closed  space  between  a  flexible  bag  and  a  rigid 
mold  conforming  to  the  outer  configuration  of  the 
blade  body  to  be  formed.  A  thermosetting  resin 
having  relatively  low  abrasion  resistance  is  then 
injected  into  the  mold  space  so  as  to  impregnate 
the  reinforcement,  and  fluid  pressure  is  applied  to 
the  inside  of  the  bag  while  maintaining  the  resin  at 
a  temperature  which  cures  the  resin  and  molds  the 
silica  particles.  Thus,  the  blade  body  is  formed  by 
a  molding  technique  basically  similar  to  that  carried 

out  in  forming  the  above  described  blades  whose 
leading  edges  are  instead  highly  susceptible  to 
abrasion,  the  advantages  of  these  molding  tech- 
niques  may  be  retained  without  substantially  more 

5  time  and  effort  than  was  involved  in  the  formation 
of  the  prior  blades.  More  particularly,  the  resulting 
blade  is  neither  substantially  larger  nor  heavier 
than  the  prior  blade,  and  yet  has  a  leading  edge 
which  is  rendered  abrasion  resistant  without  the 

io  addition  of  boots  or  the  like  to  the  finished  blade. 
In  accordance  with  the  preferred  embodiment 

of  the  invention,  these  silica  particles  are  molded 
within  the  thermosetting  resin  along  with  the  re- 
inforcement.  More  particularly,  the  reinforcement  is 

75  in  the  form  of  fiberglass  cloth,  and  the  silica  par- 
ticles  are  carried  within  a  layer  of  felt  which  is 
folded  over  the  fiberglass  cloth  along  the  leading 
edge  of  the  body.  The  thermosetting  resin  is  se- 
lected  from  a  group  consisting  of  vinyl-ester  and 

20  polyester  which,  as  previously  noted,  are  easily 
and  quickly  cured  as  compared  with  epoxy  resin. 

In  accordance  with  an  alternative,  but  less  pre- 
ferred,  embodiment  of  the  invention,  the  silica  par- 
ticles  are  instead  contained  within  another  ther- 

25  mosetting  resin  which  is  molded  to  the  core  of 
reinforcement  and  the  first-mentioned  resin  with  the 
use  of  a  suitable  catalyst  compatible  with  the  cata- 
lyst  added  to  the  resin  of  the  core.  More  particu- 
larly,  the  silica  particles  are  carried  within  a  cloth- 

30  like  material  which  is  impregnated  with  the  other 
resin  prior  and  then  folded  over  along  the  leading 
edge  of  the  reinforcement,  as  in  the  preferred 
method.  The  resin  is  partially  cured  so  as  to  permit 
it  to  be  arranged  along  the  leading  edge  of  the 

35  reinforcing  material  in  a  dry  state,  and  is  preferably 
an  epoxy  resin  which,  in  addition  to  being  compati- 
ble  with  the  resin  of  the  core,  has  relatively  high 
resistance  to  abrasion,  thereby  adding  to  the  over- 
all  abrasion  resistance  of  the  leading  edge  of  the 

40  blade. 
In  the  drawings,  wherein  like  reference  char- 

acters  are  used  throughout  to  designate  like  parts: 
Fig.  1  is  a  top  plan  view  of  a  fan  blade 

including  a  body  connected  to  a  neck  portion  for 
45  mounting  on  a  hub  and  having  a  large  concentra- 

tion  of  silica  particles  molded  into  the  body  along 
only  its  leading  edge; 

Fig.  2  is  a  view  showing  the  blade  body  on 
an  enlarged  scale  and  in  the  process  of  being 

50  removed  from  between  the  upper  and  lower  por- 
tions  of  the  outer  mold; 

Fig.  3  is  cross-sectional  view  of  the  blade 
body  and  upper  and  lower  portions  of  the  mold 
shown  in  Fig.  2; 

55  Fig.  4  is  a  cross-sectionai  view  of  the  outer 
mold  with  the  upper  portion  lowered  onto  the  lower 
portion  in  order  to  contain  the  fiberglass  reinforce- 
ment  and  layer  of  felt-like  material  containing  the 

3 
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silica  particles  and  showing  a  substantially  rigid 
ipreader  within  the  flexible  bag  about  which  the 
iberglass  is  arranged; 

Fig.  5  is  a  view  similar  to  Fig.  4,  but  upon 
he  injection  of  resin  into  the  mold  so  as  to  impreg- 
late  the  reinforcement,  and  further  upon  the  in- 
roduction  of  fluid  under  pressure  into  the  flexible 
jag  so  as  to  expand  it  and  thus  compress  the 
mpregnated  fiberglass; 

Fig.  6  is  a  longitudinal  sectional  view  of  the 
juter  mold  on  a  reduced  scale  and  showing  the 
enforcement  and  silica  particles  arranged  therein; 
and 

Fig.  7  is  an  enlarged,  cross-sectional  view  of 
he  leading  edge  of  the  blade  body. 

With  reference  now  to  the  details  of  the  above- 
jescribed  drawings,  and  as  shown  in  Fig.  1,  the 
overall  blade,  which  is  indicated  in  its  entirety  by 
@eference  character  20,  includes  a  thin  body  21 
laving  a  leading  edge  22  and  a  trailing  edge  23 
and  tapering  from  a  wide  inner  end  24  to  a  rela- 
jvely  narrow  outer  end  25.  As  previously  de- 
scribed,  the  body  21  of  the  blade  is  hollow  and 
Dpen  at  its  inner  end  24  so  as  to  receive  the  outer 
snd  of  a  neck  portion  26  for  connection  thereto  in 
:rder  to  mount  the  blade  on  the  hub  of  an  axial 
:low  fan.  More  particularly,  and  as  shown  in  Fig.  1  , 
the  neck  portion  26  has  an  inner  tubular  end  27 
adapted  to  be  clamped  to  the  hub  and  a  thin  outer 
snd  which  fits  closely  within  the  thin  open  inner 
snd  24  of  the  body.  Preferably,  the  neck  portion  26 
is  a  molded  reinforced  plastic  body  formed  by 
injecting  resin  into  a  space  between  an  inner  moid 
and  a  rigid  outer  mold  in  order  to  impregnate  a 
fiberglass  core  therein,  in  much  the  same  manner 
described  above  in  connection  with  formation  of 
the  body  of  the  prior  blade. 

As  shown  in  Figs.  2  to  6,  the  outer  mold  in 
which  the  blade  portion  is  formed  comprises  upper 
and  lower  portions  28  and  29  formed  of  any  suit- 
able  rigid  material  capable  of  sustaining  the  heat 
and  pressures  involved  in  the  molding  process. 
The  inner  concave  surfaces  of  the  mold  portions 
conform  to  the  outer  configuration  of  the  blade 
body  to  be  formed  and  have  flat  surfaces  along 
their  sides  and  outer  end  which  are  adapted  to  be 
engaged  and  sealed  with  respect  to  one  another 
when  the  outer  mold  is  closed.  As  will  be  under- 
stood,  the  outer  mold  members  may  be  heid  in 
assembled  position  by  any  suitable  means  and,  for 
this  purpose,  may  have  eyes  on  their  opposite  side 
to  receive  suitable  connecting  elements. 

As  shown  in  Figs.  2,  the  inner  end  of  the  mold 
is  open  so  as  to  permit  the  molded  blade  body  to 
be  removed  therefrom.  However,  during  a  molding 
cycle,  and  following  closing  of  the  mold  about  the 
fiberglass  lay  up  and  silica  particles,  as  will  be 
described,  fits  closely  within  the  outer  end  portion 

of  a  flexible  bag  36  aoout  wnicn  tne  riDergiass  is 
laid  in  order  to  close  the  outer  mold  (Fig.  6).  The 
cover  is  adapted  to  be  releasably  held  in  closed 
position  by  fasteners  31  or  the  like  so  as  to  com- 

5  pletely  close  the  mold. 
The  flexible  bag  is  made  of  any  suitable  plastic 

material  of  such  size  as  to  permit  it  to  be  disposed 
within  the  outer  mold  to  form  a  space  between  in 
which  core  of  fiberglass  and  the  silica  particles  are 

o  received.  More  particularly,  the  bag  is  closed  at  its 
outer  end  and  is  held  outwardly  along  its  side 
edges  by  a  spreader  33  of  metal  or  other  relatively 
rigid  material.  Thus,  as  shown  in  Figs.  3,  4  and  5, 
the  spreader  is  of  a  width  approximating  the  de- 

-5  sired  width  of  the  inside  of  the  molded  blade  body, 
so  that  when  disposed  within  the  bag,  its  opposite 
side  edges  hold  the  sides  of  the  bag  close  to  the 
opposite  sides  of  the  inner  surface  of  the  outer 
mold.  More  particularly,  the  spreader  extends  from 

>o  one  end  to  the  other  of  the  portion  of  the  bag 
within  the  outer  mold  and  thus  the  blade  body  to 
be  molded.  The  cover  plate  30  is  shown  in  Fig.  6 
to  have  been  moved  into  the  open  end  of  the  bag 
•so  as  to  close  the  outer  end  of  the  mold  within  the 

25  bag,  so  that,  when  held  in  place  by  the  fasteners 
31  ,  the  cover  30  defines  the  inner  end  of  the  space 
between  the  bag  and  the  outer  mold. 

The  upper  mold  member  28  has  one  or  more 
ports  32  therein  which  lead  to  the  space  between 

30  the  outer  mold  and  the  bag  and  thus  permit  the 
resin  to  be  injected  into  the  space.  As  shown  in 
Fig.  6,  another  port  33  in  the  upper  mold  member 
provides  a  vent  for  air  which  is  forced  from  the 
annular  space  during  the  injection  of  the  resin.  Fig. 

35  6  also  shows  a  port  34  formed  in  the  cover  30  so 
as  to  permit  air  or  other  fluid  to  be  supplied  to  the 
bag  under  pressure  during  the  molding  process. 

In  the  formation  of  the  blade,  fiberglass  cloth  is 
laid  up  about  the  flexible  bag  with  the  spreader  35 

40  therein  to  a  generally  uniform  thickness.  In  accor- 
dance  with  the  preferred  embodiment  of  the  inven- 
tion,  the  silica  particles  are  arranged  along  only  the 
leading  edge  of  the  layup  of  fiberglass  in  the  form 
of  a  felt-like  material  adapted  to  be  folded  over  the 

45  edge.  More  particularly,  the  felt  is  a  commercially 
available  material  known  as  Kaowool  "Ultrafelt"  and 
manufactured  and  sold  by  the  Insulating  Products 
Division  of  Babcock  and  Wilcox,  primarily  for  heat 
insulating  purposes  and  containing  a  random  ar- 

50  rangement  of  approximately  52%  silica  and  48% 
alumina  fibers.  Although  this  particular  material  has 
been  found  to  provide  an  excellent  carrier  for  the 
silica  particles,  it  will  be  understood  that  the  silica 
particles  may  be  provided  in  either  forms  which, 

55  like  that  described  requires  no  preparation  and 
may  be  folded  over  the  leading  edge  of  the  layup 
of  fiberglass  in  dry  form. 

As  previously  described,  and  following  the  dis- 

4 
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posal  of  the  cover  30  over  the  open  end  of  the 
outer  mold,  the  fiberglass  layup  is  impregnated 
with  either  vinyl-ester  or  polyester  resin  which  is 
pumped  through  the  ports  32.  As  the  resin  is 
pumped  into  the  space,  the  carrier  which  holds  the  5 
silica  particles  in  place  will  also  be  impregnated  to 
impregnate  the  fiberglass  layup,  so  that  the  silica 
particles  are  molded  as  part  of  the  core  made  up 
of  the  fiberglass  and  resin.  The  silica  particles  have 
been  found  to  "wet"  very  well  by  the  resin,  and  io 
thus  provides  a  smooth  outer  surface  of  the  leading 
edge  of  the  blade  body,  and  their  random  arrange- 
ment  is  believed  to  minimize  the  possibility  of 
channeling  of  openings  or  pits  which  might  form  in 
the  leading  edge  due  to  abrasion.  75 

After  the  resin  has  been  injected  and  caused  to 
fully  impregnate  the  fiberglass  layup  and  silica 
particles,  air  or  other  fluid  is  supplied  under  pres- 
sure  to  the  inside  of  the  bag  so  as  to  compress  the 
layup  and  thus  more  uniformly  distribute  the  resin  20 
throughout  it.  During  this  time,  of  course,  any  air 
captured  in  the  resin  is  free  to  escape  through  the 
port  33  in  the  upper  mold  member.  As  pressure  is  , 
supplied  and  held  on  the  inner  surface  of  the  blade 
body  to  be  molded,  the  mold  is  raised  to  a  suitable  25 
temperature  for  curing  purposes.  Of  course,  curing 
could  be  accelerated  by  the  addition  of  a  suitable 
catalyst  to  the  resin. 

As  previously  mentioned,  and  in  accordance 
with  an  alternative  but  less  preferred  embodiment  30 
of  the  invention,  silica  particles  in  the  form  of  flour 
are  mixed  with  another  resin  and  applied  in  liquid 
form  to  the  leading  edge  of  the  fiberglass  layup. 
More  particularly,  the  resin  is  one  which,  through 
use  of  suitable  catalysts,  can  be  cured  along  with  35 
the  vinyl  ester  or  polyester  and  thus  molded  to  the 
core  and  thus  into  the  leading  edge  of  the  blade 
body  in  the  formation  of  the  blade.  Epoxy  resin  has 
been  found  to  have  this  characteristic  and  is  well 
suited  for  use  in  the  formation  of  the  blade  be-  40 
cause  of  its  toughness  and  resistance  to  abrasion. 

Preferably,  however,  the  silica  particles  are  car- 
ried  by  a  pre-impregnated  tape  of  inert  material 
which  may  be  folded  over  the  leading  edge  of  the 
fiberglass  lay  up.  More  particularly,  the  resin  is  45 
preferably  first  partially  cured  so  that  it,  like  the 
fiberglass,  is  dry  during  lay  up.  Although  preferable 
to  the  wet  lay  up  from  the  standpoint  of  handling, 
tho  pre-impregnated  tape  nevertheless  requires 
special  attention  to  prevent  it  from  self-curing,  and  so 
thus  is  not  as  easy  to  use  as  the  felt-like  material 
previously  described. 

From  the  foregoing  it  will  be  seen  that  this 
invention  is  one  well  adapted  to  attain  all  of  the 
ends  and  objects  hereinabove  set  forth,  together  55 
with  other  advantages  which  are  obvious  and  which 
are  inherent  to  the  fan  blade  for  an  axial  flow  fan 
and  the  method  of  making  same. 

It  will  be  understood  that  certain  features  and 
subcombinations  are  of  utility  and  may  be  em- 
ployed  without  reference  to  other  features  and  sub- 
combinations.  This  is  contemplated  by  and  is  with- 
in  the  scope  of  the  claims. 

Because  many  possible  embodiments  may  be 
made  of  the  invention  without  departing  from  the 
scope  thereof,  it  is  to  be  understood  that  all  matter 
herein  set  forth  or  shown  in  the  accompanying 
drawings  is  to  be  interpreted  as  illustrative  and  not 
in  a  limiting  sense. 

Claims 

1.  For  use  as  part  of  an  axial  flow  fan,  a  blade 
comprising  a  hollow,  one-piece  molded  body  hav- 
ing  leading  and  trailing  edges  and  including  a  core 
of  reinforced,  thermosetting  resin  having  relatively 
low  abrasive  resistance,  and  a  large  concentration 
of  silica  particles  molded  into  the  body  along  only 
its  leading  edge. 

2.  A  fan  blade  of  the  character  defined  in  Claim 
1  ,  wherein  the  silica  particles  are  molded  within  the 
thermosetting  resin  along  with  said  reinforcement. 

3.  A  fan  blade  of  the  character  defined  in  Claim 
2,  wherein  said  reinforcement  is  in  the  form  of 
fiberglass  cloth,  and  said  silica  particles  are  carried 
within  a  layer  of  felt  which  is  folded  over  the 
fiberglass  cloth  along  the  leading  edge  of  the  body. 

4.  A  fan  blade  of  the  character  defined  in  Claim 
1  ,  wherein  the  silica  particles  are  contained  within 
another  thermosetting  resin  which  has  relatively 
high  abrasion  resistance  and  which  is  bonded  to 
the  thermosetting  resin  of  the  core. 

5.  A  fan  blade  of  the  character  defined  in  Claim 
4,  wherein  the  silica  particles  are  carried  within  a 
clothlike  material  impregnated  with  the  other  resin. 

6.  A  method  of  forming  a  hollow,  one-piece 
reinforced  plastic  fan  blade  body  having  leading 
and  trailing  edges  and  adapted  for  use  in  an  axial 
flow  fan,  including  the  steps  of  arranging  a  large 
concentration  of  silica  particles  along  the  portion  of 
the  core  which  is  to  form  the  leading  edge  of  the 
body,  containing  the  reinforcement  and  silica  par- 
ticles  within  a  closed  space  between  a  flexible  bag 
and  a  rigid  outer  mold  conforming  to  the  outer 
configuration  of  the  body,  injecting  a  thermosetting 
resin  having  relatively  low  abrasion  resistance  into 
the  space  to  impregnate  the  reinforcement,  and 
applying  fluid  pressure  to  the  inside  of  the  bag 
while  maintaining  the  resin  at  a  temperature  which 
cures  the  resin  and  molds  the  silica  particles  into 
the  leading  edge  of  the  body. 

7.  A  method  of  the  character  defined  in  Claim 
6,  the  further  step  of  molding  the  silica  particles 
within  the  resin  along  with  the  reinforcement. 

5 
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8.  A  method  of  the  character  defined  in  Claim 
7,  the  further  steps  of  laying  up  the  reinforcement 
in  cloth  form,  and  arranging  a  layer  of  cloth-like 
material  containing  the  particles  along  the  leading 
edge  of  the  cloth.  5 

9.  A  method  of  the  character  defined  in  Claim 
6,  the  further  step  of  containing  the  silica  particles 
within  another  thermosetting  resin  which  is  molded 
to  the  core  of  reinforcement  and  first  mentioned 
resin.  1° 

10.  A  method  of  the  character  defined  in  Claim 
9,  wherein  carrying  the  silica  particles  within  a 
cloth-like  material  which  is  impregnated  with  the 
other  resin. 

75 
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