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(54)  Rotor  for  vane  pump. 

(57)  A  rotary  pump  comprising  a  stator  body  hav- 
ing  a  bore  and  a  rotor  assembly  mounted  ec- 
centrically  in  the  bore  to  form  a  cavity  between 
the  stator  body  and  the  rotor  assembly,  the 
rotor  assembly  having  two  blades  slideably 
positioned  in  diametrically  opposed  slots  in  the 
assembly  which  in  use  of  the  pump  are  substan- 
tially  in  contact  with  an  inner  wall  of  the  stator 
body,  and  the  stator  body  having  an  inlet  and  an 
outlet  to  allow,  in  use  of  the  pump,  fluid  being 
pumped  to  enter  into  and  be  expelled  from  the 
cavity  by  means  of  the  rotating  vanes,  wherein 
the  rotor  assembly  is  of  integral  construction 
with  each  slot  formed  therein  having  an  arcuate 
base  and  wherein  each  blade  has  an  end  por- 
tion  substantially  conforming  to  the  arcuate  slot 
base. 
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This  invention  relates  to  mechanical  rotary  va- 
cuum  pumps  and,  more  particularly  to  improvements 
in  the  rotors  of  such  pumps. 

Rotary  vacuum  pumps  of  the  type  having  a  rotor 
mounted  for  rotation  in  a  stator  body  and  being  offset 
in  relation  to  the  stator  bore  such  that  two  blades  con- 
tained  in,  and  slideable  within,  diametrically  opposed 
slots  in  the  rotor  can  cause  gas  entering  the  space 
between  the  stator  and  the  rotor  to  be  compressed 
and  expelled  into  a  pump  outlet. 

Atypical  arrangement  in  known  pumps  is  shown 
schematically  in  Figure  1  in  the  form  of  four  vertical 
sections  through  the  pump  at  four  different  phases 
thereof  (induction,  isolation,  compressed  and  ex- 
haust).  There  is  shown  a  stator  body  1  having  a  sub- 
stantially  cylindrical  bore  within  which  is  eccentrically 
mounted  a  rotor  2  for  rotation  therein  about  its  centre 
line. 

The  rotor  has  two  diametrically  opposed  slots 
within  which  are  situated  two  blades  3,4  which  can 
slide  radially  within  the  slots  and  are  urged  outwardly 
by  means  of  a  spring  5  such  that  the  tips  6,7  of  the 
blades  3,4  respectively  are  in  contact  with  the  stator 
wall  at  all  times. 

The  stator  body  1  has  an  inlet  8  to  the  bore  and 
an  outlet  9  therefrom,  the  outlet  9  also  having  a  one- 
way  exhaust  valve  1  0. 

The  mechanism  is  generally  lubricated  by  oil  11 
contained  in  the  valve  body  12  in  the  form  of  a  reser- 
voir,  small  amounts  of  which  are  pumped  into  the 
pump  interior  to  form  a  thin  oil  filter  between  the 
working  components  before  being  ejected  back  into 
the  reservoir  through  the  exhaust  valve  10  together 
with  the  pumped  gas. 

The  rotor  component  itself  is  of  complex  design 
and  construction  in  order  to  accommodate  the  two 
sprung  blades.  It  commonly  comprises  an  assembly 
as  shown  in  Figure  2  -  a  sectional  view  through  the 
assembly  -  and  in  Figure  3  -  a  separate  sectional  view 
along  the  line  Ill-Ill  of  Figure  2  -  having  two  half- 
cylindrical  portions  20,21  defining  therebetween  one 
substantially  continuous  slot  22  for  receiving  two 
blades  23,24  of  substantially  rectangular  shape  and 
of  a  thickness  very  slightly  less  than  that  of  the  slot 
itself. 

To  hold  the  portions  20,21  together  and  toenable 
the  rotor  to  be  mounted  for  rotation  in  the  pump  body, 
boss  elements  25,26  commonly  formed  integrally 
with  shaft  portions  27  and  28,29  respectively  and  all 
of  cylindrical  cross  section  are  joined  to  the  portions 
20,21.  Bearing  and  shaft  seal  surfaces  are  provided 
by  the  shaft  portions  27  and  29. 

The  complete  rotor  assembly  is  then  mounted 
within  pump  body  bearings  for  rotation  therein  by 
means  of  a  motor  in  the  usual  way.  It  will  be  appreci- 
ated,  however,  that  the  construction  of  such  a  known 
rotor  assembly  is  complicated  and  therefore  expen- 
sive. 

The  present  invention  is  concerned  with  the  pro- 
vision  of  a  rotor  for  a  rotary  vacuum  pump  which  is 
generally  less  complicated  in  design  and  in  manufac- 
ture. 

5  In  accordance  with  the  invention,  there  is  provid- 
ed  a  rotary  pump  comprising  a  stator  body  having  a 
bore  and  a  rotor  assembly  mounted  eccentrically  in 
the  bore  to  form  a  cavity  between  the  stator  body  and 
the  rotor  assembly,  the  rotor  assembly  having  two 

10  blades  slideably  positioned  in  diametrically  opposed 
slots  in  the  assembly  which  in  use  of  the  pump  are 
substantially  in  contact  with  an  inner  wall  of  the  stator 
body,  and  the  stator  body  having  an  inlet  and  an  outlet 
to  allow,  in  use  of  the  pump,  fluid  being  pumped  to  en- 

15  ter  into  and  be  expelled  from  the  cavity  by  means  of 
the  rotating  vanes,  wherein  the  rotor  assembly  is  of 
integral  construction  with  each  slot  formed  therein 
having  an  arcuate  base  and  wherein  each  blade  has 
an  end  portion  substantially  conforming  to  the  arc- 

20  uate  slot  base. 
In  general,  the  rotor  assembly  in  pumps  of  the  in- 

vention  will  comprise  two  substantially  half- 
cylindrical  (cheek)  portions  together  with  end  por- 
tions,  for  example  bosses,  to  connect  the  half- 

25  cylindrical  portions  in  the  correct  position  relative  to 
each  other  and,  preferably,  shaft  portions  attached  to 
each  end  portion  including  thereon  bearing  and  seal 
surfaces. 

The  integral  construction  of  the  rotor  itself,  and 
30  of  as  many  other  rotor  components  as  is  expedient, 

for  example  boss  portions,  to  form  a  complete  rotor 
assembly  means  that  the  rotor  can  be  manufactured 
from  a  solid  bar  (or  similar)  material,  preferably  in  a 
single  series  of  milling  or  cutting  operations  which 

35  can  advantageously  be  effected  on  a  single  machine. 
The  basis  of  the  invention  is  that,  additionally, 

each  slot  may  be  formed  in  the  rotor  by  a  single  (cir- 
cular)  cutter  operation  (to  form  the  arcuate  base  to 
the  slot),  ideally  in  the  same  series  of  operations  and 

40  for  the  blades  each  to  have  an  end  portion  substan- 
tially  conforming  to  the  arcuate  base  of  the  slots. 

The  end  portions  of  the  blades  can  conform  to 
the  arcuate  shape  of  the  slots  exactly  by  having  an 
arcuate  end  having  substantially  the  same  radius  as 

45  that  of  the  slots,  or  having  a  somewhat  different  pro- 
file  such  that  they  fit  within  their  respective  slots.  Al- 
ternatively,  the  end  portions  of  the  blades  can  be  ta- 
pered,  for  example  be  'V'-shaped  or  have  multi-sided 
polygonal  ends. 

so  Generally,  the  opposite  ends  of  the  blades  will  be 
of  normal  right  angled  shape  in  order  for  the  opposite 
ends  to  contact  the  stator  body  internal  wall  along 
their  entire  length. 

Preferably,  the  cuts  forming  the  arcuate  base  of 
55  each  slot  will  be  somewhat  deeper  than  the  main  axis 

of  the  rotor  so  that  the  slots  are  linked  along  some, 
but  clearly  not  all,  of  the  main  axis  line.  Alternatively, 
overlap  and  the  bases  of  each  slot  may  be  linked  by 
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separate  means  if  the  cuts  themselves  do  not  overlap 
in  the  rotor  body. 

Spring  means  for  urging  the  respective  blades  ra- 
dially  outwardly  may  be  employed.  If  the  slots  in  the 
rotor  are  linked,  the  spring  means  may  be  positioned 
in  the  linking  area. 

A  benefit  of  the  invention,  however,  is  that  the 
use  of  a  blade  with  a  "tapered"  end  in  accordance  with 
the  invention  (in  contrast  to  a  vane  of  overall  rectan- 
gular  shape)  places  the  centre  of  gravity  of  the  blade 
further  from  the  rotor  centre  line  or  axis  of  rotation. 
This  generally  allows  the  blades  to  be  subjected  to  in- 
creased  centrifugal  forces  and  to  slide  more  smooth- 
ly  in  their  slots;  this  allows  for  a  greater  possibility  of 
operation  of  the  blades  in  contact  with  the  stator  in- 
ternal  wall  without  the  use  of  spring  means  between 
the  blades. 

Whereas  the  stator  body  and  rotor  will  generally 
be  made  from  iron  or  steel,  the  composition  of  the 
blades  may  be  metal,  preferably  coated  with  a  "non- 
stick"  layer  or  alternatively  be  made  of  plastic  or  a  fi- 
brous  based  material. 

For  a  better  understanding  of  the  invention,  and 
to  exemplify  specific  embodiments  of  the  invention, 
reference  will  now  be  made  to  the  accompanying 
drawings  in  which: 

Figure  4  shows  schematically  a  view  (partly  in 
section)  along  the  centre  line  of  a  rotor  assembly  for 
a  vacuum  pump  of  the  invention. 

Figure  5  shows  a  blade  for  use  in  vacuum  pumps 
of  the  invention  having  a  different  shape  to  those  of 
Figure  4. 

Figure  6  shows  a  schematic  section  through  a  ro- 
tor  assembly  of  the  invention  showing  "offset"  blade 
slots. 

With  reference  to  Figure  4,  there  is  shown  a  rotor 
assembly  comprising  a  rotor  40  integrally  formed,  at 
one  end,  with  boss  portions  41  ,42  and  with  shaft  por- 
tions  43,44,45.  Integrally  formed  with  the  rotor  40  at 
the  other  end  is  a  boss  portions  46  and  47  arranged 
to  be  coupled  to  a  drive  from  a  motor. 

The  rotor  itself  is  formed  with  two  diametrically 
opposed  slots  positioned  vertically  in  the  Figure  and 
cut  out  of  the  solid  rotor  by  means  of  a  circular  cutter 
50,  and  rotating  about  a  shaft  49,  shown  schematical- 
ly  in  position  for  the  upper  slot  in  Figure  4,  thereby 
providing  arcuate  bases  for  the  slots.  The  lower  slot 
is  similarly  cut;  both  slots  are  approximately  6  mm 
wide. 

Each  slot  receives  a  blade  51,52  having  a  width 
slightly  less  than  the  6  mm  width  of  the  slots  them- 
selves.  Each  blade  has  a  right-angled  outer  end  53,54 
respectively  with  the  inner  ends  55,56  received  by 
the  slots  being  of  multi-sided  (tapered)  such  that 
each  substantially  conforms  to  the  arcuate  base  of 
each  slot. 

The  blades  can  operate  in  the  pump  and  allow  for 
their  ends  53,54  to  be  in  contact  with  the  stator  wall 

throughout  the  various  pump  stages  of  operation  by 
means  of  centrifugal  forces  causing  the  contact.  The 
need  for  spring  means  urging  the  blades  radially  out 
of  the  slots  are  thus  obviated,  primarily  by  virtue  of 

5  the  lower  weight  and  different  centres  of  gravity  in 
comparison  with  conventional  blades. 

As  shown  in  Figure  4,  the  blades  are  proud  of  the 
surface  of  the  rotor  40  to  different  degrees  to  account 
for  the  tips  53,54  being  in  contact  with  the  inner  sur- 

10  face  of  the  stator  within  which  the  rotor  is  mounted. 
Clearly  the  position  of  the  blades  within  the  slots  will 
vary  as  the  rotor  rotates. 

The  depth  of  the  slots  for  receiving  the  blades 
may  vary  from  rotor  to  rotor.  It  is  generally  desirable 

15  for  the  inner  edge  of  each  blade  just  to  be  able  to  con- 
tact  the  other  when  both  blades  are  completely  with- 
drawn  into  their  respective  slots.  In  Figure  4,  the 
blade  51  is  shown  in  that  position  with  its  innermost 
edge  being  on  the  centre-line  of  the  rotor  assembly. 

20  In  certain  cases,  it  may  be  desirable  for  the  depth 
of  slot  as  made  by  the  cutter  50  to  be  smaller  although 
it  is  generally  necessary  for  the  slots  to  be  linked.  Fig- 
ure  5  shows  an  alternative  blade  shape  to  that  of  Fig- 
ure  4  which  enables  this  to  be  achieved.  Generally, 

25  the  blade  shown  in  Figure  5  has  an  end  portion  60 
substantially  conforming  to  the  less  deep  arcuate  slot 
base  formed  by  the  cutter  61  but  with  an  extended 
portion  62  of  a  width  allowing  the  respective  blades 
to  contact  each  other  via  a  separately  formed  link  be- 

30  tween  the  respective  slots  made  by  the  cutter  61. 
The  other  blade  63  is  shown  in  dotted  lines  in  its  in- 
nermost  position  in  the  rotor  assembly. 

In  manufacturing  an  integral  rotor  assembly  of 
the  invention,  difficulties  might  be  encountered  in  en- 

35  suring  that  the  slots  made  in  the  opposite  sides  of  the 
assembly  are  fully  aligned,  ie.  are  free  of  any  ridges 
in  the  area  of  overlap  between  the  ends  of  the  slots. 
The  presence  of  such  ridges  might  affect  the  opera- 
tion  of  the  pump  by  preventing  full  blade  movement 

40  or  by  causing  uneven  forces  to  be  applied  across  the 
blades. 

In  accordance  with  preferred  embodiments  of 
the  invention,  however,  the  respective  slots  are  de- 
liberately  formed  in  the  rotor  assembly  in  a  controlled 

45  manner  such  that  the  slot  walls  against  which  the  re- 
spective  blades  bear  along  the  full  stroke  of  their 
movement  within  the  slots  are  devoid  of  ridges  or 
other  imperfections. 

This  can  be  achieved  in  practice  by  deliberately 
so  positioning  the  respective  slots  (for  example  by  set- 

ting  the  cutter  in  relation  to  the  rotor  body)  such  that 
the  respective  slots  are  offset  by,  say,  about  0.5  mm 
as  measured  at  the  base  of  the  slots  and  in  a  direction 
which  forms  a  continuous  surface  for  the  relevant 

55  side  of  each  blade. 
Figure  6  shows  schematically  the  implementa- 

tion  of  these  embodiments  in  the  form  of  a  sectional 
view  through  a  rotor  assembly  of  the  invention.  It 
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shows  a  rotor  70  with  two  blades  71,72  contained  in 
respective  slots  in  the  manner  described  above.  The 
slots  are  cut  in  the  rotor  body  such  that  they  are  offset 
by  a  0.5  mm  step  measured  at  'x'. 

The  rotor  is  arranged  for  rotation  in  the  direction 
shown  by  the  arrows  causing  forces  'F'  to  be  applied 
to  the  blades.  The  manner  of  the  offset  for  the  slots 
is  such  that  these  forces  'F'  are  applied  to  the  blades 
on  the  side  of  the  blades  communicating  with  the  slot 
wall  having  no  step  along  the  whole  length  of  the  re- 
spective  blade  movement;  blade  71  in  particular  is 
shown  fully  retracted  into  its  slot.  Overall,  this  en- 
sures  a  continuous  flat  surface  for  the  "loaded"  sides 
of  each  blade. 

In  the  event  that  the  offset  was  reversed,  it  is 
clear  that  the  forces  'F'  would  be  applied  partly  when 
the  relevant  blade  sides  were  adjacent  the  type  of 
step  shown  at  73,74. 

Claims 

6.  A  rotary  pump  according  to  any  preceding  claim 
in  which  spring  means  are  present  for  urging  the 
respective  blades  outwardly  within  the  rotor  as- 
sembly. 

5 
7.  A  rotary  pump  according  to  any  preceding  claim 

in  which  the  slots  in  the  rotor  assembly  are  posi- 
tioned  relative  to  each  other  such  that  the  slot 
walls  against  which  the  respective  blades  bear 

10  along  the  full  stroke  of  their  movement  within  the 
slots  are  devoid  of  ridges  or  other  imperfections. 

8.  A  rotary  pump  according  to  Claim  7  in  which  the 
respective  slots  are  offset  relative  to  each  other 

15  in  a  direction  which  forms  a  continuous  surface 
for  the  relevant  side  of  each  blade. 

9.  A  rotary  pump  according  to  Claim  8  in  which  the 
respective  slots  are  offset  by  about  0.5mm  as 

20  measured  at  the  base  of  the  slots. 

1  .  A  rotary  pump  comprising  a  stator  body  having  a 
bore  and  a  rotor  assembly  mounted  eccentrically 
in  the  bore  to  form  a  cavity  between  the  stator  25 
body  and  the  rotor  assembly,  the  rotor  assembly 
having  two  blades  slideably  positioned  in  diamet- 
rically  opposed  slots  in  the  assembly  which  in  use 
of  the  pump  are  substantially  in  contact  with  an 
inner  wall  of  the  stator  body,  and  the  stator  body  30 
having  an  inlet  and  an  outlet  to  allow,  in  use  of  the 
pump,  fluid  being  pumped  to  enter  into  and  be  ex- 
pelled  from  the  cavity  by  means  of  the  rotating 
vanes,  wherein  the  rotor  assembly  is  of  integral 
construction  with  each  slot  formed  therein  hav-  35 
ing  an  arcuate  base  and  wherein  each  blade  has 
an  end  portion  substantially  conforming  to  the 
arcuate  slot  base. 

2.  A  rotary  pump  according  to  Claim  1  in  which  the  40 
rotor  assembly  comprises  two  substantially  half 
cylindrical  portions  together  with  end  portions  to 
connect  the  half  cylindrical  portions  in  their  cor- 
rect  position. 

45 
3.  A  rotary  pump  according  to  Claim  1  or  Claim  2  in 

which  each  slot  in  the  rotor  assembly  is  formed 
by  a  single  circular  cutter  operation. 

4.  A  rotary  pump  according  to  any  preceding  claim  so 
in  which  the  blades  each  have  an  end  portion 
substantially  conforming  to  the  arcuate  base  of 
the  slots. 

5.  A  rotary  pump  according  to  any  preceding  claim  55 
in  which  the  arcuate  base  of  each  slot  is  some- 
what  deeper  than  the  main  axis  of  the  rotor  along 
some  of  the  main  axis  line. 
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