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©  Described  are  packing  elements  formed  of  a 
metal  strip  1  having  improved  resistance  to  crushing 
even  though  made  from  thinner  gauge  metal  than 
conventional  elements.  They  can  be  obtained  by 
providing  attachment  means  that  hold  the  ends  of 
the  ring  together  and  resist  deformation.  The  attach- 
ment  means  comprises  at  least  one  cooperating  tab 
2  and  slot  4  pair. 
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This  invention  relates  to  packing  elements. 
Packing  elements  are  used  in  reactors  where 

liquids  and  gases  are  contacted  so  as  to  bring 
about  a  reaction,  heat  transfer,  solution  or  dissolu- 
tion  operations  by  intimately  contacting  two  flowing 
fluids.  As  a  consequence  they  have  shapes  de- 
signed  to  maximize  surface  area  while  retaining 
dimensional  stability  such  they  do  not  collapse  or 
become  crushed  during  use.  One  means  of  achiev- 
ing  this  end  is  to  form  the  rings  from  cylindrical 
metal  blanks,  and  providing  internal  structure  by  a 
variety  of  suitable  techniques. 

It  is  however  desirable  to  have  a  structure  that 
is  easily  produced  to  a  standard  design  in  large 
volumes.  To  satisfy  these  requirements  the  ele- 
ments  are  often  stamped  out  of  a  flat  metal  plate 
intended  to  be  bent  into  a  cylindrical  shape  with  a 
plurality  of  flaps  cut  from  the  plate  and  bent  inward 
towards  the  axis  of  the  cylinder.  This  is  the  shape 
of  the  typical  Pall  ring  and  is  described  for  exam- 
ple  in  U.S.  Reissue  Patent  27,217. 

In  order  to  retain  the  rigidity  of  such  a  ring  it 
needs  to  be  shaped  from  a  relatively  thick  metal 
plate  that  will  have  be  able  to  withstand  the  com- 
pressive  forces  encountered  in  use.  Lacking  such 
rigidity  the  rings  will  become  compressed  under 
the  loading  in  the  tower  and  more  rings  will  be 
needed  to  fill  the  tower.  In  addition  compressed 
rings  do  not  have  the  same  performance  char- 
acteristics  such  that  some  predictability  in  opera- 
tion  is  lost. 

On  the  other  hand  it  is  desirable  to  reduce  the 
thickness  of  this  metal  plate  to  save  weight  and  to 
make  the  rings  less  expensive. 

One  solution  has  been  to  use  a  pair  of  bridging 
members  to  hold  two  cooperating  semi-cylindrical 
pieces  together  as  is  described  in  U.S.  Patent 
4,197,264.  This  has  a  significant  disadvantage  in 
that  the  production  process  requires  the  combina- 
tion  of  four  separate  components  to  make  the  final 
product. 

It  is  therefore  the  object  of  the  present  inven- 
tion  to  provide  a  packing  element  which  avoids  the 
above  mentioned  drawbacks.  This  object  is  solved 
by  the  packing  element  according  to  independent 
claim  1.  Further  advantageous  features,  aspects 
and  details  of  the  invention  are  evident  from  the 
dependent  claims,  the  description  and  the  draw- 
ings.  The  claims  are  to  be  understood  as  a  first 
non-limiting  approach  to  define  the  invention  in 
general  terms. 

This  invention  relates  to  packing  elements 
used  in  mass  transfer  and  direct  heat  transfer  ap- 
plications  and  specifically  to  packing  elements  of  a 
generally  cylindrical  shape,  such  as  for  example 
Pall  rings,  Lessing  rings  and  the  like. 

The  present  invention  provides  a  relatively  rigid 
ring-type  packing  while  allowing  the  use  of  thinner 

gauge  metal.  The  ring  structure  is  so  designed  that 
it  can  be  made  from  a  single  strip  of  metal  in  a 
simple  cutting  and  bending  operation  readily  adapt- 
ed  to  the  use  of  mass  production  techniques. 

5  The  present  invention  provides  a  ring-type 
packing  element  formed  by  bending  a  flat  metal 
strip  into  a  generally  cylindrical  form  wherein  the 
end  portions  of  the  bent  strip  that  contact  one 
another  when  the  ring  is  formed  are  provided  with 

io  attachment  means  comprising  cooperating  tabs 
and  slots  which  releasably  engage  to  hold  the  ends 
together  when  the  ends  are  overlapped  and  pre- 
vent  any  further  relative  movement  of  the  end 
portions  that  would  reduce  the  circumference  of  the 

75  ring. 
The  attachment  "tabs  and  slots"  means  can 

have  any  convenient  form.  The  "tabs"  are  under- 
stood  to  refer  to  flat  metal  strips  of  essentially  the 
same  thickness  as  the  sheet  from  which  the  ring  is 

20  formed  and  projecting  from  the  sheet  either  as  a 
flap  cut  from  the  metal  of  the  strip  and  bent  out  of 
the  plane  of  the  sheet  or  as  an  extension  at  an  end 
of  the  sheet  with  reduced  length  and  width  dimen- 
sions.  The  shape  of  the  tab  is  not  critical  and  can 

25  be  round  or  rectangular  or  even  dentate,  with  an 
engaging  surface  perpendicular  to  the  length  of  the 
strip.  The  "slot"  is  a  rectangular  hole  cut  into  the 
strip  with  a  width  slightly  greater  than  the  thickness 
of  the  tab  and  a  length  slightly  greater  than  the 

30  greatest  width  of  the  tab.  These  dimensions  are 
important  since  the  engagement  of  the  tab  and  the 
slot  to  hold  the  ends  of  the  ring  together  must  be 
releasable  and  yet  prevent  the  further  compression 
of  the  ring  by  contact  of  the  strip  at  the  base  of  the 

35  tab  (where  it  is  attached  to  the  strip)  with  the 
opposed  end  of  the  strip  in  which  the  slot  is 
formed. 

A  generally  adaptable  and  advantageous  at- 
tachment  means  comprises  flaps  bent  inwardly  to- 

40  wards  the  axis  of  the  cylinder  in  the  area  of  overlap 
of  the  ends  of  the  strip  and  the  cooperating  slots 
formed  by  the  cutting  of  the  flaps,  with  one  end 
bearing  a  flap  projecting  away  from  the  said  end 
and  the  opposed  end  having  a  flap  in  the  area  of 

45  overlap  projecting  towards  the  said  end  such  that 
the  flap  projecting  away  from  the  end  to  which  it  is 
adjacent  fits  into  the  slot  formed  by  the  cutting  of 
the  flap  the  projects  towards  the  end  to  which  it  is 
adjacent. 

50  The  flap  can  have  any  convenient  shape  such 
as  triangular  or  rectangular  but  a  simple,  rectangu- 
lar  shape  is  often  all  that  is  required.  Its  length 
should  be  adequate  to  prevent  unintended  dis- 
engagement  during  use  but  not  so  long  as  to 

55  require  extensive  deformation  of  the  cylinder  to 
engage  and  disengage.  The  cooperating  flaps  are 
preferably  located  at  the  midpoint  of  the  ends  in 
the  axial  direction  and  generally  one  pair  is 

2 



3 EP  0  607  627  A1 4 

enough.  It  is  however  possible  to  employ  two  or 
more  cooperating  pairs  to  give  added  stability. 

A  slight  variation  of  the  above  design  provides 
added  security  against  unintended  disengagement, 
particularly  when  the  deforming  pressure  on  the 
ring  acts  perpendicular  to  the  diameter  that  passes 
through  the  attachment  means.  This  variation 
places  the  slots  slightly  out  of  line  with  the  coop- 
erating  flaps  such  that  a  slight  twist  needs  to  be 
applied  to  the  strip  to  engage  the  flaps  with  the 
slots.  Each  flap  is  provided  with  a  rabbeted  portion 
part  way  along  its  length  providing  an  engagement 
surface  perpendicular  to  the  length  of  the  strip. 
With  the  flap  in  place  within  the  slot,  the  tendency 
of  the  ring  to  straighten  to  remove  the  applied  twist 
brings  the  engagement  surface  into  contact  with 
the  strip  at  the  end  of  the  slot.  This  arrangement 
prevents  unintentional  disengagement  of  the  slot 
and  the  flap  as  a  result  of  compressive  forces 
applied  to  the  ring  diameter  that  is  perpendicular  to 
the  diameter  in  which  the  attachment  means  lies. 

Another  form  of  the  attachment  device  is  par- 
ticularly  effective  with  ring  structures  such  as  Les- 
sing  rings  which  generally  comprise  a  ring  struc- 
ture  having  a  flat  extension  member  at  one  end  of 
the  strip  from  which  the  ring  is  formed  projecting 
inwardly  along  an  arc  of  the  circular  cross-section 
of  the  ring.  This  member  is  in  effect  an  extension 
of  the  metal  of  the  strip  beyond  the  portion  that 
defines  the  ring  when  the  strip  is  bent  to  form  the 
ring.  The  extension  member  resists  any  possible 
compression  of  the  ring  beyond  the  point  at  which 
the  extension  comes  into  contact  with  the  inside 
surface  of  the  ring.  It  also  provides  extra  surface 
area  when  in  use. 

In  the  case  of  structures  of  this  type,  the  slot  is 
cut  at  the  point  at  which  the  inwardly  extending 
member  is  bent  out  of  the  ring  shape.  The  coop- 
erating  tab  is,  in  this  embodiment,  preferably  an 
extension  of  the  strip  with  dimensions  that  are 
adapted  to  permit  insertion  of  the  tab  into  the 
cooperating  slot.  The  tab  can  be  retained  in  the 
slot  against  forces  tending  to  straighten  the  strip  or 
compressive  forces  tending  to  flatten  the  ring  act- 
ing  at  right  angles  to  the  diameter  of  the  ring 
containing  the  attachment  means  by  bending  the 
tab  towards  the  extension  member,  or  by  providing 
the  same  kind  of  off-set  slot  and  rabbeted  tab 
described  above. 

Rings  of  this  type  typically  comprise  at  least 
two  such  attachment  means  but  any  convenient 
number  can  be  used  if  desired. 

Packing  rings  according  to  the  invention  have  a 
rigidity  that  greatly  exceeds  that  of  the  prior  art 
rings  without  the  attachment  means.  This  rigidity 
can  be  further  enhanced  by  providing  the  rings 
with  peripheral  flanges  formed  on  the  longitudinal 
edges  of  the  metal  strip  such  that,  in  the  packing 

ring,  the  flanges  will  be  formed  around  the  top  and 
bottom  ends  of  the  rings.  The  flanges  preferably 
project  in  such  a  direction  that  they  will  not  impede 
the  bending  of  the  strip  into  a  ring  shape.  Thus  in 

5  the  finished  ring  the  flanges  project  radially  out- 
ward  rather  than  inward.  One  of  the  flanges  prefer- 
ably  terminates  short  of  the  ends  of  the  strip  such 
that  the  flanges  do  not  contact  when  the  attach- 
ment  means  are  engaged  but  permit  a  limited 

io  degree  of  flexing  of  the  ring  before  they  come  into 
contact.  This  contact  limits  the  amount  of  deforma- 
tion  that  can  occur  in  normal  use  and  renders  the 
ring  quite  rigid.  The  flange  however  does  not  pre- 
vent  disengagement  of  the  preferred  attachment 

is  means,  (comprising  flap  and  cooperating  slot), 
which  can  be  released  by  deforming  the  over- 
lapped  end  inward,  (but  not  the  overlapping  end), 
so  as  to  disengage  the  flap  from  the  cooperating 
slot. 

20  The  metal  from  which  such  rings  are  made  is 
largely  dictated  by  the  environment  in  which  it  is 
designed  to  be  used.  Since  this  is  often  corrosive 
to  some  degree,  it  is  conventional  to  use  a  resis- 
tant  steel  such  as  stainless  steel,  which  is  usually 

25  costly. 
The  gauge  of  the  metal  strip  from  which  a 

packing  ring  such  as  a  Pall  or  Lessing  ring  or 
similar  structure  is  conventionally  constructed  is 
from  about  0.65mm  to  1  .00mm  and  more  typically 

30  from  about  0.75mm  to  about  0.85mm.  The  im- 
proved  packing  ring  structure  of  the  present  inven- 
tion  allows  the  use  of  metal  strip  of  gauge  down  to 
about  0.10mm  and  preferred  packing  ring  struc- 
tures  are  constructed  from  metal  strips  of  0.15mm 

35  to  0.60mm  gauge. 
The  conventional  Pall  ring  structures  are  cyl- 

inders  formed  from  a  bent  strip  of  metal  and  are 
provided  with  a  plurality  of  inward  flap  projections 
cut  from  the  bent  strip  and  arcing  inwardly  toward 

40  the  axis  of  the  cylinder  but  terminating  short  of  the 
axis.  The  number  and  size  of  these  projections  is 
not  critical  and  is  largely  a  function  of  the  dimen- 
sions  of  the  ring  and  the  desired  surface  area.  The 
provision  of  such  projections  is  also  a  desirable 

45  feature  of  the  packing  rings  of  the  present  invention 
where  these  are  in  the  Pall  ring  configuration. 

Initial  test  data  indicate  that  the  rings  according 
to  the  present  invention  can  support  up  to  4639 
kg/m2  (950  lb/ft2)  which  is  about  equal  to  the  sup- 

50  portable  load  for  a  ring  of  the  same  dimensions, 
made  from  steel  strip  that  is  50%  thicker,  but 
which  lacks  the  attachment  means  that  character- 
izes  the  rings  of  the  present  invention.  This  means 
that  deeper  tower  beds  of  packing  can  be  em- 

55  ployed  without  the  need  for  intermediate  support 
structures  to  avoid  crushing  the  rings  in  the  lower 
portions  of  the  tower.  In  addition  the  use  of  thinner 
gauge  steel  leads  to  significant  cost  advantages  for 
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the  structure  of  the  present  invention. 
The  attached  drawings  are  described  as  fol- 

lows: 
Figure  1  is  a  longitudinal  cross-section  of  a 
metal  strip  before  it  is  bent  into  a  cylindrical  Pall 
ring  shape  showing  the  attachment  means. 
Figure  2  is  side  view  of  a  Pall  ring  having  the 
structure  of  the  present  invention. 
Figure  3  is  a  cross-section  of  the  ring  shown  in 
Figure  2  in  along  the  line  3-3. 
Figure  4  is  a  perspective  view  of  a  metal  strip 
adapted  to  be  formed  into  a  Lessing  ring  struc- 
ture  showing  the  extension  member  already 
formed. 
Figure  5  is  cross-section  of  a  Lessing  ring  struc- 
ture  at  a  point  chosen  to  show  the  attachment 
means. 
The  invention  will  now  be  further  described 

with  specific  reference  to  the  embodiment  illus- 
trated  in  the  Drawings  which  are  for  illustration  only 
and  are  intended  to  imply  no  limitation  on  the 
essential  scope  of  the  invention. 

In  Figures  1  to  3  of  the  Drawings,  and  referring 
initially  to  Figure  1,  a  metal  strip,  1,  is  provided  at 
each  of  its  extremities  with  flaps,  2,  punched  out  of 
the  strip  to  leave  slots,  4.  The  strip  is  also  provided 
with  flanges,  3,  along  the  longitudinal  edges  termi- 
nating  short  of  the  end  of  the  strip. 

Figure  2  shows  the  strip  of  Figure  1  bent  to 
form  a  cylindrical  structure  with  one  end  overlap- 
ping  the  opposed  end  such  that  the  flap  on  the 
overlapping  end  engages  the  slot  on  the  end  be- 
neath  the  overlapping  end  and  the  tendency  of  the 
strip  to  straighten  holds  the  ends  in  locking  rela- 
tionship  with  the  flaps  on  opposed  ends  in  contact. 

Figure  2  also  shows  a  flexing  space,  6,  be- 
tween  the  flanges  on  opposed  ends  of  the  strip. 
This  allows  the  ends  to  increase  the  degree  of 
overlap  slightly  so  as  to  permit  engagement  and 
disengagement  of  the  flaps  and  slots  that  comprise 
the  attachment  means  but  resist  any  further  de- 
formation  when  the  flange  ends  come  into  contact. 

Figure  2  also  shows  the  inwardly  directed  pro- 
jections,  5,  that  are  stamped  from  the  sheet  and 
are  deformed  inwardly  towards  the  axis  of  the 
cylinder,  usually  after  the  cylinder  has  been 
formed.  Typically  there  are  from  four  to  eight  such 
projections  arranged  in  the  same  plane  perpendicu- 
lar  to  the  axis  of  the  cylinder.  The  preferred  em- 
bodiment  shown  in  Figures  2  and  3  has  two  sets  of 
five  projections  arranged  in  two  planes,  one  above 
the  plane  of  the  attachment  means  and  one  below 
the  plane  of  the  attachment  means. 

Figure  3  is  a  cross-section  along  the  plane  3-3 
in  Figure  2  and  is  designed  to  show  in  detail  the 
interaction  of  the  flaps  2,  with  the  slots,  4,  to  form 
the  attachment  means. 

Referring  now  to  Figure  4  and  5,  the  strip  is  to 
be  formed  into  a  Lessing  ring  structure  rather  than 
a  Pall  ring.  The  strip,  10,  is  provided  with  an 
extension  member,  20,  and  slots,  40,  cut  at  the 

5  angle  formed  when  the  extension  member  is  bent 
away  from  the  rest  of  the  metal  strip.  The  slots  are 
positioned  and  of  a  suitable  size  to  engage  with 
tabs,  30,  which  project  from  the  end  of  the  strip 
remote  from  the  end  bearing  the  extension  mem- 

io  ber  and  which,  when  engaged  with  the  slots  as 
shown  in  Figure  5,  are  adapted  to  be  bent  inwardly 
in  the  direction  of  the  extension  member. 

The  attachment  means  shown  in  the  above 
drawings  are  presented  for  the  purpose  of  illustra- 

15  tion  only  and  are  not  intended  to  imply  any  neces- 
sary  limitation  on  the  scope  of  the  invention.  Other 
equivalent  structures  could  be  devised  and  all  such 
are  understood  to  be  within  the  purview  of  this 
invention. 

20 
Claims 

1.  A  packing  element  formed  by  bending  a  flat 
metal  strip  (1  ;1  0)  into  a  generally  cylindrical 

25  form  wherein  the  end  portions  of  the  bent  strip 
(1;10)  that  contact  one  another  when  a  ring  is 
formed  are  provided  with  attachment  means 
comprising  at  least  one  cooperating  tab  (2;30) 
and  slot  (4;40)  pair  which  releasably  engages 

30  to  hold  the  ends  together  when  the  ring  is 
formed  and  limit  any  further  relative  movement 
of  the  end  portions  that  would  reduce  the  cir- 
cumference  of  the  ring. 

35  2.  The  packing  element  according  to  Claim  1  in 
which  the  tabs  of  the  attachment  means  are 
provided  by  at  least  one  pair  of  flaps  (2) 
stamped  out  of  the  strip  (1)  and  projecting 
from  the  plane  of  the  strip  (1)  at  essentially  the 

40  same  angle  and  in  the  same  direction,  with 
each  flap  (2)  located  adjacent  an  end  of  the 
strip  (1)  in  the  region  of  overlap  when  the 
element  is  formed,  and  the  cooperating  slots 
(4)  are  formed  when  the  flaps  (2)  are  pro- 

45  duced,  such  that  the  flap  (2)  on  one  end  pro- 
vides  the  tab  which  engages  with  the  cooperat- 
ing  slot  (4)  on  the  other  end. 

3.  The  packing  element  according  to  Claim  1  or  2 
50  having  two  or  more  attachment  means. 

4.  The  packing  element  according  to  one  of  the 
preceding  Claims  in  which  the  cylinder  ends 
are  provided  with  flanges  (3)  which  act  to  limit 

55  the  degree  of  overlap  of  the  ends  of  the  strip 
(1)  from  which  the  cylindrical  element  was 
formed. 

4 
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5.  The  packing  element  according  to  one  of  the 
preceding  Claims  in  which  a  plurality  of  projec- 
tions  (5)  are  provided  extending  from  the  cyl- 
inder  wall  and  generally  towards  the  axis  of  the 

6.  The  packing  element  according  to  one  of  the 
preceding  Claims  in  which  the  element  is 
stamped  from  a  strip  (1  ;1  0)  of  metal  from  0.15 

7.  A  packing  element  especially  according  to  one 
of  the  preceding  Claims  formed  from  a  metal 
strip  (10),  said  strip  (10)  having  first  and  sec- 
ond  end  zones  adjacent  the  ends  thereof  and  is 
being  adapted  to  be  bent  into  a  generally 
cylindrical  form  to  produce  a  ring-type  packing 
element,  wherein  the  first  end  zone  includes  an 
extension  member  (20)  bent  at  an  angle  to  the 
rest  of  the  strip  (10)  such  that,  when  the  ring  is  20 
formed,  the  member  (20)  projects  within  the 
cylinder  and  the  first  end  zone  is  further  pro- 
vided,  in  the  vicinity  of  the  bend,  with  one  or 
more  slots  (40),  and  in  which  the  second  end 
zone  is  provided  with  one  or  more  tabs  (30)  25 
projecting  from  the  end  of  the  strip  (10)  and 
adapted  to  engage  with  the  slots  (40)  in  the 
first  end  zone  so  as  to  provide  the  attachment 
means  that  are  used  to  connect  the  end  por- 
tions  of  the  strip  (10)  and  form  a  cylindrical  30 
packing  element. 

8.  The  packing  element  according  to  one  of  the 
preceding  Claims  in  which  each  slot  (4;40)  is 
offset  from  the  cooperating  tab  (2;30)  such  that  35 
a  slight  twist  of  the  strip  (1  ;1  0)  is  needed  to 
engage  the  tab  (2;30)  and  slot  (4;40)  and  in 
which  each  tab  (2;30)  is  provided  with  an  en- 
gagement  surface  formed  by  a  rabbeted  por- 
tion  part  way  along  the  length  of  the  tab  (2;30)  40 
that  is  adapted  to  engage  with  the  strip  (1  ;1  0) 
at  the  end  of  the  slot  (4;40)  when  the  strip 
(1;10)  attempts  to  straighten  and  remove  the 
twist. 
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