
(54) FILM-FLOW PACKING UNIT       (71)   We, IMPERIAL CHEMICAL INDUS-
alleviate this inherent weakness of the units    TRIES LIMITED, Imperial
Chemical House,  by attaching the flat and corrugated sheets    Millbank,
London, S.W.1, a British Com-  together by high frequency welding tech-
pany, do hereby declare the invention, for  nique. Also in British Patent
Specification  5 which we pray that a patent may be granted  962,432 we
have described an alternative 50    to us, and the method by which it is to
be  method of attaching the sheets together by    performed, to be
particularly described in  means of press studs which are moulded on    and
by the following statement:-        the peaks of a corrugated sheet and
which      The invention relates to an improved film-  pass through holes
punched in an adjacent 10 flow packing unit for the treatment of liquids
flat sheet, the press studs engaging with 55    which are allowed to flow
as a film over the  corresponding recesses formed in the peaks    surfaces
in the unit. Film-flow packing units  of the adjacent corrugated sheets.
Apart    in accordance with this invention are par-  from such methods
being far more expensive    ticularly suitable for use in cooling towers,
to achieve they do not significantly improve 15 chemical plant and the
treatment of effluents  the compressive strength of the units.    60
with micro-organisms.                         According to the present
invention we pro-      In  British  Patent Specification  Nos.  vide a
film-flow packing unit comprising a    962,432, 1,080,991 and 1,065,612 we
have  stack of alternate flat sheets and corrugated    described film-flow
packing units comprising  sheets of a rigid thermoplastic organic poly- 20
a stack of alternate flat and corrugated  meric material, the corrugated
sheets having 65    sheets of a rigid thermoplastic organic poly-  flat
bases, the alternate sheets in the stack    mer material. The adjacent
sheets in the  being attached together where the flat bases    stack may be
attached together using a  on a corrugated sheet and the adjacent flat
suitable adhesive along the lines of contact  sheet are in abutment. 25 of
a corrugated sheet with a flat sheet.   By rigid thermoplastic organic
polymeric 70      In use the units are arranged so that the  material we
mean any thermoplastic organic    medial planes of the sheets within a unit
polymeric  material  having  a  Young's    are vertical so that a liquid,
for example  modulus of the order of 10[err] lbs./square inch    water, can
flow from the top to the bottom  or more. Examples of rigid thermoplastic
30 of the unit along the surface of the sheets  organic polymeric materials
which may be 75    and air can pass through the channels  used include
polyvinyl chloride, polyethyl    formed between the adjacent sheets in the
methacrylate, polypropylene, polyethylene,    unit. The units themselves
are then stacked, polyvinylidene chloride, copolymers of vinyl    one above
the other, in a tower-like struc-  chloride and vinyl acetate, polystyrene,
oxy- 35 ture.                                       methylene polymers,
mixtures of butadiene/ 80      When the units are stacked to heights
acrylonitrile  copolymers  rubbers  and    greatly in excess of 10 feet
without inter-  styrene/acrylonitrile resins and polyesters    mediate
supports, particularly when the units  such as polyethylene terephthalate.
are used in the treatment of effluent with   In the film-flow packing unit
of the in- 40 microorganisms, then the severe compres- vention the
alternate corrugated and flat 85    sive loads imposed on the lower units
in  sheets may be attached together at some or 



the stack are sufficient to cause physical  all of the positions where the
sheets are    breakdown of these units along the lines of  in abutment.
contact between the flat and corrugated    In the unit a flat sheet will
abut against 45 sheets.  Attempts have  been  made to  an adjacent
corrugated sheet over areas 90        2
1227139                                           2  which follow
curvilinear or zig-zag paths in  of a suitable adhesive or by high
frequency    the plane of the flat sheet.                welding, at some
or all of the positions      In one form of the invention the corruga-
where a flat sheet and the bases of the cor-    tions, and so the areas of
contact with a  rugations on a corrugated sheet are in abut-  5 flat sheet,
of a corrugated sheet on one  ment.
50    side of the flat sheet follow paths which    The units are capable of
withstanding    are the same as the paths followed by the  high compressive
loads so that they may be    corrugations, and so the areas of contact
stacked one above the other.    with the flat sheet, of the corrugated
sheet    The corrugated sheets, being made from 10 on the other side of
that same flat sheet.  a thermoplastic organic polymeric material, 55    In
this form of the invention the areas of  can be manufactured by any of the
usual    contact between a flat sheet and the cor-  moulding techniques.
rugated sheets on opposed sides of the flat   WHAT WE CLAIM  IS:-    sheet
will coincide.                          1. A film-flow packing unit
comprising a 15   In another form of our invention the cor-  bonded stack
of alternate flat sheets and 60    rugations, and so the areas of contact
with  corrugated sheets of a rigid thermoplastic    a flat sheet, of a
corrugated sheet on one  organic polymeric material, the corrugated    side
of the flat sheet follow paths which are  sheets having corrugations which
follow    the reverse, or opposite, of the paths fol-  either curvilinear
or zig-zag paths along their 20 lowed by the corrugations, and so the areas
length, the corrugated sheets having corru- 65    of contact with the flat
sheet, of the cor-  gations with flat bases.    rugated sheet on the other
side of that same    2. A film-flow packing unit as claimed in    flat
sheet. In this case the areas of contact  Claim 1 in which the flat based
corrugations,    between a flat sheet and the corrugated  and so the areas
of contact with a flat sheet, 25 sheets on opposed sides of the flat sheet
will  of a corrugated sheet on one side of the 70    only coincide over
certain areas.           flat sheet follow paths which are the same      In
order that the invention may be more  as the paths followed by the
corrugations,    clearly understood it will now be described  and so the
areas of contact with the flat    with the aid of the accompanying drawing
sheet, of the corrugated sheet on the other 30 showing a perspective view
of a corrugated  side of that same flat sheet.               75    sheet
used in the film-flow packing unit of   3. A  film-flow  packing  as
claimed  in    the invention.                              Claim  1 in
which the corrugations, and so      Referring to the drawing it will be
seen  the areas of contact with a flat sheet, of a    that the corrugations
on  the  corrugated  corrugated sheet on one side of the flat sheet 35
sheet, apart from the following zig-zag paths  follow paths which are the
reverse, or oppo- 80    along their length, have flat bases.  Also  site,
of the paths followed by the corruga-    the corrugations have a cross
section in the  tions, and so the areas of contact with the    form of an
isoceles trapezoid which provides  flat sheet, of the corrugated sheet on
the    good rigidity combined with a high surface  other side of that same
flat sheet. 40 area for the space occupied.                   4. A
film-flow packing unit as claimed 85      The film-flowing packing unit is
con-  in any one of the preceding claims in which    structed by arranging
the flat sheets and  the flat based corrugations have a cross    the
corrugated sheets alternately in a stack.  section in the form of an
isosceles trapezoid.    The alternate  sheets in  the  stacks are
D. VINCENT, 45 attached together, either through the medium         Agent
for the Applicants.   Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1971. Published at the Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may
be obtained.   
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2     which follow curvilinear or zig-zag paths in  of a suitable adhesive
or by high frequency    the plane of the flat sheet.               welding,
at some or all of the positions       In one form of the invention the
corruga-  where a flat sheet and the bases of the cor-    tions, and so the
areas of contact with a  rugations on a corrugated sheet are in abut-  5
flat sheet, of a corrugated sheet on one  ment.
50     side of the flat sheet follow  paths which    The units are capable
of withstanding     are the same as the paths followed by the  high
compressive loads so that they may be     corrugations, and so the areas of
contact  stacked one above the other.     with the flat sheet, of the
corrugated sheet   The corrugated sheets, being made from 10 on the other
side of that same flat sheet.  a thermoplastic organic polymeric material,
55     In this form of the invention the areas of  can be manufactured by
any of the usual     contact between a flat sheet and the cor-  moulding
techniques.     rugated sheets on opposed sides of the flat    WHAT WE
CLAIM  IS:-     sheet will coincide.                           1. A
film-flow packing unit comprising a 15   In another form of our invention
the cor-  bonded stack of alternate flat sheets and 60     rugations, and
so the areas of contact with  corrugated sheets of a rigid thermoplastic
a flat sheet, of a corrugated sheet on one  organic polymeric material, the
corrugated     side of the flat sheet follow paths which are  sheets having
corrugations which  follow     the reverse, or opposite, of the paths fol-
either curvilinear or zig-zag paths along their 20 lowed by the
corrugations, and so the areas  length, the corrugated sheets having corru-
65     of contact with the flat sheet, of the cor-  gations with flat
bases.     rugated sheet on the other side of that same   2. A film-flow
packing unit as claimed in     flat sheet. In this case the areas of
contact  Claim 1 in which the flat based corrugations,     between a flat
sheet and the corrugated  and so the areas of contact with a flat sheet, 25
sheets on opposed sides of the flat sheet will  of a corrugated sheet on
one side of the 70     only coincide over certain areas.           flat
sheet follow paths which are the same       In order that the invention may
be more  as the paths followed by the corrugations,     clearly understood
it will now be described  and so the areas of contact with the flat
with the aid of the accompanying drawing  sheet, of the corrugated sheet on
the other  30 showing a perspective view of a corrugated  side of that same
flat sheet.                75     sheet used in the film-flow packing unit
of    3. A  film-flow  packing  as claimed  in     the invention.
Claim  1 in which the corrugations, and so       Referring to the drawing
it will be seen  the areas of contact with a flat sheet, of a     that the
corrugations on  the  corrugated  corrugated sheet on one side of the flat
sheet  35 sheet, apart from the following zig-zag paths  follow paths which
are the reverse, or oppo- 80     along their length, have flat bases.  Also
site, of the paths followed by the corruga-     the corrugations have a
cross section in the  tions, and so the areas of contact with the     form
of an isoceles trapezoid which provides  flat sheet, of the corrugated
sheet on the     good rigidity combined with a high surface  other side of
that same flat sheet.  40 area for the space occupied.                   4.
A  film-flow  packing unit as claimed 85       The film-flowing packing
unit is con-  in any one of the preceding claims in which     structed by
arranging the flat sheets and  the flat based corrugations have a cross
the corrugated sheets alternately in a stack.  section in the form of an
isosceles trapezoid.     The alternate  sheets in  the  stacks  are
D. VINCENT,  45 attached together, either through the medium          Agent
for the Applicants.    Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd.  Berwick-upon-Tweed, 1971.  Published at the Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may
be obtained.    


