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5       the base of the cap 100 is a rim  107 which  vinyl acetate. The
dimensions of the tested  65.      is adapted for a snap-fit around the
periphery  elastomeric member were as follows:      of an integral
disc-like, horizontal plate por-      tion 108 forming a part of the
tabular mem-  Total length along major axis,  5  ber 75.
including rim:               1.14 inches        The major differences
between the second  Total width along minor axis,      embodiment and the
fourth embodiments are   including rim:                   .820 inches  70
as follows. Firstly, the partitions 78 and 80 de-  Thickness of partitions:
0.030 inches      fine a larger acute angle with the surface  Thickness of
main "blister" wall: 0.060 inches 10 74. Trials have shown that, provided
the  Depth of bead 77:                   .020 inches      angle between a
given partition and the sur-  Width of top surface of rim 72:  .100 inches
face remains acute, the actual value of the  Thickness of rim 72:
.060 inches  75      angle can be varied within wide limits. Acute angle
between partitions                                                    and
surface:                 750      Secondly, the lower edges 110 and 111 of
Acute angle between bottom edges 15  the partitions 78 and 80 respectively
have a   110 and 111 and the surface:  30[err]     slope of approximately
30[err] so that each edge     and its respective partition have acute
angles The advantages of a construction wherein 80     leading into the
same respective compart-  each partition defines a large as opposed to
ment (Figure 9). The knife-edge seal there-  a small acute angle with the
surface are (a) 20  by obtained between each partition and the     a small
acute angle with the surface are (a)                      the conservation
of longitudinal space re-     surface 74 is believed to improve the
efficiency  quired for the partition and for the entire     and the
resistance to leakage of the fourth em-  elastomeric member, and (b) the
obvious ease  85     bodiment. It will be noted in Figure 9 that the  of
moulding. When the acute angle is small,     sloping bottom edges 110 and
111 of the par-  the partition is more difficult to mould, but 25  titions
extend downwardly a distance equal  there is the advantage of requiring a
smaller 



to the depth of the bead 77. When the elasto-  pressure differential  to
open the partition     meric member 70 is clamped in position as  to permit
fluid to flow. By the same token, 90     shown in Figure 10, the bead 77 is
flattened  a smaller acute angle provides a tighter seal     to some degree
and compressed upwardly into  against back-pressure, and permits a larger
30  the material of the rim 72, which is why the  opening cross-section for
a given material     bead 77 is not visible in Figure 10. Because
deflection as compared to a larger acute angle.     of the upward
compression of the bead 77,    With regard to the thickness of the parti-
95     the lower edges 110 and 111 of the parti-  tion, it will be obvious
that the less the thick-     tions 78 and 80 are urged positively against
ness, the less stiff is the partition, hence a 35  the surface 74,
resulting in the slight curva-  smaller pressure differential is required
to open     ture at the edges which is visible in Figure  the partition.
Also, by reducing the thickness     10. The first and second differences
detailed  of the partitions, an economy of material is 100     above can
also be incorporated into the check-  effected. If the partitions are made
thicker,     valve. Also, the check-valve could be pro-  a larger pressure
difference is required to acti- 40  vided with a bead similar to  the bead
77 in  vate or open them. Thicker partitions can be     Figure 9  and for.
the same purpose  Lastly,  of advantage in applications where it is de-
an optional variation is shown in Figure 10, sired completely to eliminate
trickling in  either 105     whereby the surface of the tabular member
direction when the partition is intended to be     75 is designed  in such
a way that it extends             closed. The provision of thicker, more
rigid 45 upwardly into the third   compartment 86, partitions permits
constructions wherein  a     as shown by the dotted-line profile 113 in.
"threshold" opening pressure differential is     Figure 10. The profile 113
has a concave or  required. In other words, the pressure dif- 110
dished central portion 115 which conforms  ferential in the forward or
"opening" direc-     approximately to the shape of the inverted  tion must
rise above a certain minimum or 50  wall of the elastomeric member 70 when
"threshold" pressure before the partition will     thumb or finger pressure
has been applied from   be lifted away from  the surface to permit     the
outside. The reason for the provision of  fluid to flow.
115     the upstanding profile 113 is to avoid the    It should also be
pointed out that it is     necessity of repeated pumping depressions of
advantageous to locate the partitions as far 55  the elastomeric member 70
in order to fill  as possible away from  the location where     the third
compartment 86 and begin spray-  pressure is to be applied to the outside
wall     ing the liquid. By providing the concavity 115,  of the  third or
central compartment. If the 120 



the pumping stroke is not restricted, and a  partition is integral with the
outside wall at     volume reduction in the third compartment 86  a
location too close to the point of pressure 60  can be achieved.
application, there is a risk that the partition       It was found that
satisfactory pumping  will be distorted and possibly be raised away
operation was obtained with a blister-like  from the surface when it should
not be.    125     elastomeric member shaped  as shown  in    It will be
appreciated to those skilled in     Figures 8, 9 and 10, and made from
ethyl  the art to which this invention pertains that         6
1,220,980       it is not essential for the two partitions of  a second
partition, this second partition hav-  65      the pump embodiments to be
either identical  ing an edge adapted to rest resiliently against      or
parallel. Firstly, the acute angles defined  the surface of said base
member between said      between each partition and the surface need
ports, whereby the two partitions divide said  5  not be  identical for the
two  partitions.  chamber into: a first compartment containing
Secondly, it is possible for the two partitions  one port and defined on
one side by said first  70      to :have different contours: for example,
one  partition, a second compartment containing      could be curved as in
Figure 7, and the other  the other port and defined on one side by
could be flat as in Figure 3. Thirdly, the  said second partition, and a
third compart- 10  lines along which the bottom  edges of the  ment defined
between said first partition and      pertitions contact the surface need
not be  said second partition; said first partition form-  75      parallel
or congruent. For example, the lines  ing an acute angle with every line in
said third      of contact for the edges of two flat parti-  compartment
which is (a) tangential to said      tions could be angled to one another,
e.g.  surface where the latter contacts the edge of 15  at right angles.
the first partition, and (b) normal to the edge        It will further be
appreciated that there  of the first partition; said second partition  80
have been described above inexpensive pres-  forming an acute angle with
every line in said 



sure-operated  pumps, each consisting of a  second compartment which is (a)
tangential      supporting surface and a single, integrally-  to said
surface where the latter contacts the 20  moulded item adapted to
co-operate with said  edge of the. second partition, and (b) normal
supporting surface, thereby appreciably re-  to the edge of the second
partition.          85      ducing the number of pump components and
3. A check-valve as claimed in claim 1 or      effecting a cost saving. In
these pumps the  2, in which the or each partition is substan-
application of pressure to operate the pump  tially planar. 25  is not
restricted to a single direction; the    4. A check-valve as claimed in
claim  1 or      risk of clogging by solid particles is substan-  2, in
which the or each partition is concave  90      tially reduced; and, in
most instances, valve with respect to the compartment in which
blockage by foreign material can be over-  said sloping relationship is
acute.      come by an increase in operating pressure.    5. A check-valve
as claimed in claim 2 or 30  Furthermore, the pump parts can be con-  3, in
which said first and second partitions      structed of material which
resists corrosion  are in parallel planes.                      95      by
the media being pumped and the pump          6. A check-valve as claimed in
any one of      design is suitable for pumping any kind of  the preceding
claims, in which the surface of      fluid, wither liquid or gaseous. A
consider-  said base member is a substantially flat sur- 35  able size
versatility and design latitude are  face.      achieved, thereby
permitting miniaturization    7. A check-valve as claimed in any one of 100
or very large designs while maintaining leak-  the preceding claims, in
which said edge of      free characteristics. The pumps can be de-  the or
each partition is a sloping plane with      signed for easy opening to
permit cleaning  respect to said surface, the sloping plane and 40  or
inspection access to the valve surface. The  the partition itself both
defining acute angles     pumps can function in any position relative  into
the same compartment.                      105     to the force of gravity,
and are of entirely    8. A check-valve as claimed in claim 6 or
glandless construction.                      7, in which the hypothetical
intersections be-                                                   tween
the or each partition and hypothetical        WHAT I CLAIM  IS: -
planes parallel with said surface are curved, 45     1. A check-valve
comprising a base mem-  the centres of curvature of said intersections 110
ber having a surface through which two ports  lying on the same side of the
or each par-      open, and an integral elastomeric member;  tition as the
or each compartment in which      the elastomeric member including a
recessed  the angle between the or each partition and      portion having a
peripheral rim seated against  said surface is obtuse. 50  said surface to
define therewith a closed       9. A check-valve as claimed in claim 2 or
115 



chamber communicating with  said two ports,  any -one of claims 3 to 7 as
appendant directly     and a partition in said recessed portion and  or
indirectly to claim 2, in which said edges     integral therewith; said
partition having an  of said first and second partitions are paral-
edge resting resiliently against the surface of  lel straight lines. 55
said base member between said ports, there-    10. A check-valve as claimed
in claim  2  120     by dividing said chamber into two compart-  or any one
of claims 3 to 8 as appendant     ments, each communicating with one port,
directly or indirectly to claim 2, in which said     and said partition
being in sloping relation-  edges of said first and second partitions are
ship with every line which is (a) tangential  congruent curvilinear lines.
60  to said surface where the latter contacts said    11. A  check-valve as
claimed in any one  125     edge and (b) normal to said edge.            of
the preceding claims, in which said peri-       2. A  check-valve as
claimed in claim  1,  pheral rim has an integral outward flange by
wherein said partition is a first partition, and  which the elastomeric
member is secured     wherein said recessed portion also includes  against
said base member.            6
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a second compartment containing 



could be curved as in Figure 7, and the other  the other port and defined
on one side by     could be flat as in Figure 3. Thirdly, the  said second
partition, and a third compart- 10  lines along which the bottom  edges of
the  ment defined between said first partition and     pertitions contact
the surface need not be  said second partition; said first partition form-
75     parallel or congruent. For example, the lines  ing an acute angle
with every line in said third     of contact for the edges of two flat
parti-  compartment which is (a) tangential. to said     tions could be
angled to one another, e.g.  surface where the latter contacts the edge of
15  at right angles.                              the first partition, and
(b) normal to the edge       It will further be appreciated that there  of
the first partition; said second partition  80     have been described
above inexpensive pres-  forming an acute angle with every line in said
sure-operated pumps, each consisting of a  second compartment which is (a)
tangential     supporting surface and a single, integrally-  to said
surface where the latter contacts the 20  moulded item adapted to
co-operate with said  edge of the second partition, and (b) normal
supporting surface, thereby appreciably re-  to the edge of the second
partition.          85     ducing the number of pump components and
3. A check-valve as claimed in claim 1 or     effecting a cost saving. In
these pumps the  2, in which the or each partition is substan-
application of pressure to operate the pump  tially planar. 25  is not
restricted to a single direction; the    4. A check-valve as claimed in
claim 1 or     risk of clogging by solid particles is substan-  2, in which
the or each partition is concave  90     tially reduced; and, in most
instances, valve  with respect to the compartment in which     blockage by
foreign material can be over-  said sloping relationship is acute.     come
by an increase in operating pressure.    5. A check-valve as claimed in
claim 2 or 30  Furthermore, the pump parts can be con-  3, in which said
first and second partitions     structed of material which resists
corrosion  are in parallel planes.                      95     by the media
being pumped and the pump          6. A check-valve as claimed in any one
of     design is suitable for pumping any kind of  the preceding claims, in
which the surface of     fluid, wither liquid or gaseous. A  consider-
said base member is a substantially flat sur- 35  .able size versatility
and design latitude are  face.     achieved, thereby permitting
miniaturization    7. A check-valve as claimed in any one of 100     or
very large designs while maintaining leak-  the preceding claims, in which
said edge of     free characteristics. The pumps can be de-  the or each
partition is a sloping plane with     signed for easy opening to permit
cleaning  respect to said surface, the sloping plane and 40  or inspection
access to the valve surface. The  the partition itself both defining acute
angles     pumps can function in any position relative  into the same
compartment.                    105 



to the force of gravity, and are of entirely    8. A check-valve as claimed
in claim 6 or     glandless construction.                       7, in which
the hypothetical intersections be-
tween the or each partition and hypothetical       WHAT I CLAIM  IS: -
planes parallel with said surface are curved, 45    1. A check-valve
comprising a base mem-  the centres of curvature of said intersections  110
ber having a surface through which two ports  lying on the same side of the
or each par-     open, and an integral elastomeric member;  tition as the
or each compartment in which     the elastomeric member including a
recessed  the angle between the or each partition and     portion having a
peripheral rim seated against  said surface is obtuse. 50  said surface to
define therewith a closed       9. A check-valve as claimed in claim 2 or
115     chamber communicating with said two ports,  any one of claims 3 to
7 as appendant directly     and a partition in said recessed portion and
or indirectly to claim 2, in which said edges     integral therewith; said
partition having an  of said first and second partitions are paral-
edge resting resiliently against the surface of  lel straight lines. 55
said base member between said ports, there-    10. A check-valve as claimed
in claim  2  120     by dividing said chamber into two compart-  or any one
of claims 3 to 8 as appendant     ments, each communicating with one port,
directly or indirectly to claim 2, in which said     and said partition
being in sloping relation-  edges of said first and second partitions are
ship with every line which is (a) tangential  congruent curvilinear lines.
60  to said surface where the latter contacts said    11. A check-valve as
claimed in any one  125     edge and (b) normal to said edge.
of the preceding claims, in which said peri-       2. A  check-valve as
claimed in claim  1,  pheral rim has an integral outward flange by
wherein said partition is a first partition, and  which the elastomeric
member is secured     wherein said recessed portion also includes  against
said base member.           



12. A check-valve as claimed in claim 11,  port with a nozzle, and a second
passage com-  25     in which the outward flange has an integral
municating said second port with a tube     bead protruding downwardly from
beneath the  adapted to extend into said container.     flange.
16. A check-valve as claimed in claim 15, 5     13. A check-valve as
claimed in any one  in which the surface of the tabular member     of the
preceding claims, in which the re-  protrudes partly into the third
compartment  30     cessed portion is substantially hemispherical. in order
to reduce the volume thereof.       14. A check-valve as claimed in claim 2
17. A check-valve as claimed in any one     or any one of claims 3 to 13 as
appendant  of the preceding claims, in which the elasto- 10  directly or
indirectly to claim  2, in which  meric member is made of a material chosen
the first-mentioned acute angle and the second-  from the group:
plasticised PVC, ethyl vinyl 35     mentioned acute angle are each
substantially  acetate, styrene-butadiene rubber, butyl rub-     75[err].
ber, natural rubber, and silicone rubber.       15. A check-valve as
claimed in claim 2    18. A check-valve substantially as herein- 15  or any
one of claims 3 to 14 as appendant  before described with reference to
Figures 1     directly or indirectly to claim  2, and also  and 2, or
Figures 3, 4, 5 and 6, or Figure 7  40     comprising a finger pump for use
with a  or Figures 8, 9 and 10 of the accompanying     container having an
open top, and in which  drawings.     said base member comprises a coupling
for 20  engagement with the open top of the container,    HASELTINE, LAKE &
CO.,     and a tabular member extending from  said             Chartered
Patent Agents,     coupling, the tabular member having a sur-  28
Southampton Buildings, Chancery Lane,     face through which  open the
first and second           London, W.C.2.     ports, a first passage
communicating said first     Agents for the Applicant.          Printed for
Her Majesty's Stationery Office, by the Courier Press, Leamington Spa,
1971.          Published by The Patent Office, 25 Southampton Buildings,
London, WC2A 1AY, from                                    which copies may
be obtained.    


