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a )et ost such pumping mechanisms involve
the use of. one-way ball valves, springs, sliding
pistons, sealing elements etc., and suffer from
some or all of the followmg disadvantages.

The first disadvantage of conventional
pumping mechanisms is an economic one. Be-
cause of the large number of parts that are
required for the pumping mechanism, they
are comparatively expensive to manufacture.

‘A’ disadvantage of thosé conventional pump-
ing mechanisms which involve a rectilinearly
reciprocable piston is the fact that the user
must depress the plunger along a given direc-
tion. Any lateral pressure could cause bind-
ing. For this reason, some spray mechanisms
of this type are awkward to use.

All of the conventional pumping mechan-
isms in which the valve openings are defined
by rigid material, such that the cross-sectional
area of the open valve is unchangeable, are
susceptible of belng clogged by solid particles

“that find their way into the pumping mechan-

45

ism.

Many of the conventional pump mechanisms
include parts which are made from materials,
often metals, which are susceptible to cor-
rosion.

Many of the pumping mechamsms of “the
conventional type are constructed in such a
way that it is difficult to gain access to the
inner components for cleaning or inspection.

‘Some of the conventional pumping mechan-
isms require a particular orientation with re-
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ing an edge restmg resiliently against the
surface of said base base member between
- said ports, thereby dividing said chamber into
two compartments, each communicating with
one port, and said partition being in sloping
relationship with every line which is (2) tan-
gential to said surface where the latter con-
tacts said edge, and (b) normal to said edge.

The check-valve is capable of use with
either liquids or gases, with substantially leak-
free characteristics, and for this reason the
term “fluid” will be generally used in the re-
mainder of this specification to describe the
medium passing through the check-valve.

For a better understanding of the inven-
tion, and to show how the same may be
carried into effect, reference will now be made,
by way of example, to . the accompanying
drawings, in which:—

Figure 1 is a perspective view of a first
embodiment of a check-valve;

Figure 2 is an axial sectional view of the
check-valve of Figure 1;

Figure 3 is a perspective view of a pump.

incorporating a second embodiment of check-
valve;.

Figure 4-is a sectional v1ew of the pump
of Figure 3;

Figures 5 and 6 are sectiona] views similar
to Figure 4, showing two phases in. the opera-
tion of the pump;

Figure 7 is a perspective view, from under-
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partments 30 Fand%3|§éhas no. effect on
the function of the check-valve 10.. However,
should the surface 14 .adjacent the edge 28
be other than a plane surface, proper func-
tioning of the check-valve requires that the
partition be in sloping relationship with every
line which is (a) tangential to the. surface 14
where the latter contacts the edge 28, and
(b) normal to the edge 28. To state this
criterion another way, all dihedral angles
between the partition 26 and the hypothetical
surface which is tangential to the surface 14
along the line of contact between the parti-
tion 26 and the surface 14 must be acute on
one side of the partition.

- Although the partition 26 shown in Flgures
1 and 2 is substantially planar, this is not
essential to the proper functioning of the
check-valve. Some departure from the planar
charactensttc is perm1ss1b1e without imped-
ing function, and it will be shown presently
in connection with the pump embodiment that

is the slope of the partition 26. If the fluid

pressure in compartment 30 rises above that.
in compartment 32, the fluid pressure will be
exerted perpendlcularly to the partition 26,

and this pressure will be so directed as to
lift the lower edge of the partition 26 up-
wardly away from the surface 14, thereby

allowing fluid to pass from compartment 30

into compartment 32 beneath the edge 28..
If, however, the fluid pressure in compart-
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ment 32 exceeds the fluid pressure in com-~115

partment 30, the resulting pressure acting per-.
pendlcularly against the partition 26 will

urge the latter downwardly, and as a result

the edge 28 will be pushed more firmly against
the surface 14, thereby preventing transference;
of - fluid from the compartment 32 to :the -

compartment 30

Although in the embod1ment shown i
Figures 1 and 2 the recessed portion 22 is -
substantially- hemispherical, it will be -appre--

ciated that -the proper functioning of the

check-valve is not dependent upon a heml-'
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(L 1§ isg] member also has a passage 46 com-
municating the surface 44 with the interior
of the coupling 40. A tube 48 communicates
with the passage 46 and extends downwardly

- therefrom into the container 37.

2

-~ An integral elastomeric member 50 is pro-
vided, having a recessed portion 51 in sealed
engagement with the surface 44 to define
therewith a closed chamber communicating
with the aperture 45 and the passage’46.

: As best seen in Figure 4, the recessed por-
tien, 51 contains two partitions 53 and 54
which divide the chamber defined by the
recessed portion 51 into a first compartment
56 communicating with the aperture 45, a
second compartment 58 communicating with

the passage 46, and a third compartment 60

. between the partitions 53 and 54 and inter-

50

mediate the first and second compartments 56
and . 58. Each partition 53 and 54 has an
edge 61 and 62, respectively, adapted to
rest resiliently against the surface 44. Both
partitions 53 and 54 slope in the same direc-
tion with respect to the surface 44, the
slope being- such that the surface 44 within
the first compartment 56 defines an obtuse
angle 64 with the partition 53 defining the
first compartment 56. The partitions 53 and
54 shown in Figures 3, 4, 5 and 6 are
substantxally flat partitions.

‘The third compartment 60 has an up-
wardly protruding bubble 66, the purpose of
which will now be- explamed with reference
to Figures 5 and 6.

Figures 5 and 6 show two phases of the

- p_umping action of the pump 36 when the

44 to allow liquid to pass from compartment
58 into compartment 60, and causes the edge
61 of the partition 53 to be urged firmly
against the surface 44.

It will now be obvious that the next suc-
ceedmg inward stroke on the bubble 66 will
close partition 54 and open patuuon 53,
with substantially the same quantity of liquid
remaining in the third compartment 60 as is
shown in Figure 6. Release of inward pressure
on the bubble 66 will then cause the par-
tition 53 to close and the partition 54 to

open and permit more 11qu1d to pass from:
‘the second compartment 58 into the third com-

partment 60. This process continues until the
third compartment 60 is full, whereupon liquid
will be pumped into the first compartment 56
and thence out the aperture 45.

Attention is now directed to Figure 7, in

which is illustrated the third embodiment of
check valve, incorporating a different shape

for partitions 53 and 54. The partitions 53
and 54 in Figure 7 are sloped to the same

95

100

105

110

115

degree as those in Figure 3, but instead of

being substantially flat, they are curved, pre-
ferably in a substantially cylindrical shape
Put more specifically, the intersections be-
tween the partitions in Figure 7 and hypo-
thetical planes normal to the surface 44 and
parallel with the long dimension of the elasto-
meric member 50 are sloped and substantially
rectﬂmear, while the intersections between the
partitions and hypothetical planes paralle]l with
the surface 44 are curved, the centres of cur-
vature of the last—mentloned mtersectlons lying
on the same side of each partition as the com-
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in the 1mmedxate area where it contacts the
edges 61 and 62 of the partitions 53 and
54. Secondly, the contour in these immediate
areas may depart from a plane to some ‘ex-
tent without disrupting the function of the
pump. For example, the surface 44 may be
spherical or cylindrical, concave or convex, in
the immediate areas where it comtacts the
edges 61-and 62. The contour of thé surface
44 within compartments 56, 58 and 60 has
no effect on the operation of the partitions
53 and 54. Regardless of whether the surface
44 in the areas immediately -adjacent the
edges 61 and 62 is a: plane surfape or a curved
eurface, it is considered that the proper func-
tioning: of the pump shown in’ ‘Figures: 3—7
requires that the first partition 53 define an
acute angle with every line in the third com-
partment 60 which is (a) tanpgential to the
surface 44 where the latter contacts the
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into the second compartment 85.- The tabular
member 75 has a protruding portion 92 upon
which is fitted a nozzle cap 93 having a
nozzle 94. The nozzle 94 commuinicates with
the port 88 as shown in Figure 10. The port

90 communicates with a vertical- tube 96

adapted to extend downwardly into a conm-
tainer having 'a threaded néck to which a

screw-cap 98 can be screwed. The screw-cap

98 is integral with the tabular member 75.

A frusto-conical cap 100 is adapted to.fit
tightly-over the entire assembly and- has ledge
surfaces 102 adapted to urge the rim 72 of

the elastomeric member 70 against the surface

74. The cap 100 also has an opening 104
to allow: passage therethrough of the protrud-
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ing portion 92 of the tabulir member 75,

and a roughly circular opening 106 through
which a " portion of the elastomeric member

70 protrudes, as shown in Figure 10. Around:
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botimpear. leill tbe owyesk in Figare

sloping bottom-edges 110 and 111 ?the par-
titions extend downwardly a distance equal
to the depth of the bead 77. When the elasto-
meric member 70 is clamped in position as
shown in Figure 10, the bead 77 is flattened
1o some degree and compressed upwardly into
the material of the rim 72, which is why the
bead 77 is not visible in Figure 10. Because
of the upward compression of the bead 77,
the lower edges 110 and 111 of the parn—
tions 78 and 80 are urged positively against
the surface 74, resulting in the slight curva-
ture at the edges which. is visible- in Figure
10. The first and second differences detailed
above can also be incorporated into the check-
valve, Also, .the check-valve could be pro-

" vided with a bead similar to the bead 77 in

Figure 9, and for .the same purpose. Lastly,
an opuonal variation is shown in Figure 10,
whereby the - surface of the tabular member
75 is desxgned in such a way that it extends
upwardly into the third compartment 86,
as shown by the dotted-line profile 113 in

Figure 10, The profile 113 has a concave or
dished central portion 115 which conforms
approximately to the shape of the inverted
wall of the elastomeric member 70 when
thumb or finger pressure has been applied from
the outside. The reason for the provision of
the upstanding profile 113 is to avoid the
necessity of repeated pumpmg depressions of
the elastomeric member 70 in order to fill
the third compartment 86 and begin spray-
ing the liquid. By providing the concayity 115,
the pumping stroke is not restricted, and a
volume reduction in the third compartment 86
can be achieved.

It was found that satisfactory pumping
operatlon was obtained with ‘a blister-like
elastomeric member shaped as shown in
Fxgures 8, 9 and 10, and made from ethyl
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of moulding. When the acute angle is small,
the partition is more difficult to mould, but
there is the advantage of requiring a smaller
pressure differential to open the partition
to permit fluid to flow. By the same token,
a smaller acute angle provides a.tighter seal
against back-pressure, and permits a larger
opening cross-section for a given material
deﬁecnon as compared to a larger acute angle.

. With regard to the thickness of the parti-
tion, it will be obvious that the less the thick-
ness, the less stiff is the partition, hence a
smaller pressure differential is required to open
the. partition. .Also, by reducing the thickness
of the partitions, an economy of material is
efiected, If the partitions are made thicker,
a larger pressure difference is required to acti-
vate or open them. Thicker partitions can be
of advantage in applications where it is de-
sired completely to eliminate trickling in either
direction when the partition is intended to be
closed. The provision of thicker, more rigid
partitions permits constructions wherein' a
“threshold” opening pressure differential is
required. In other words; the pressure dif-
ferential in the forward or “opening” direc-
tion must rise above a certain minimum or
“threshold” pressure before the partition will
be lifted - away from the surface to permit
fluid to flow.

It should also be pointed out that it is
advantageous to locate the partitions as far
as possible away from the location where
pressure is to be applied to the outside wall
of the third br central compartment. If the
partition is iftegral with the outside wall at
a location too-close to the point of pressure
application, there is a risk that the partition
will be distorted and possxbly be raised away
from the surface when it should not be. .

It will be appreciated to those skilled in
the art to which this invention pertains that

lphearngmatpmaic meydergwese et follawsyi | i near | i nes.

ald.  .dl- A check-valve as
g”'ﬂf‘gt 'Sard edq%- inches - of
DHerededd gé@e&hthg Egécgldpérdta-l width alonmenoQ\axlﬁ;heCk val ve as

inglpgi out ward f IS
“bm,c‘paut rrer ic
ﬁequéi,gle mg t7von al so | ~agai nst
Width of top surface of rim 72: 100 mches
(9?0 inghess #ond

mbegdi nents to be

or

ports,
t wo
It
gesi de by
pd:;_rtltlon,

95
100
105
110
115
120

125



could be curved as in Figure 7, and the other

could be flat as in Figure 3. Thirdly,
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WHAT 1 CLAIM IS:— ..105

1. A check-valve comprising a base mem-
ber having a surface through which two ports
open,. and an .integral elastomeric member;
the clastomeric member including a recessed
portion having a peripheral rim seated against
said - surface to  define therewith a .closed
chamber communicating with said two ports,
and a partition in said recessed portion. and
integral therewith; said partmon having an
edge resting resxlxently against the surface of
said base member between said ports, there-
by dividing said chamber into two compart-
ments, each communicating with one port,
and said partmon being in sloping relation-
ship with everyline which. is (a) tangential
to said surface where the latter contacts said
edge and (b) normal to said edge. -

2. A check-valve as claimed in clim 1,
wherein said partition is-a first partition, and
wherein said ‘recessed portion also includes

tween the or each partition and hypothetical
planes parallel with said surface are curved,
the centres of curvature of said intersections
lying on the same side of the or each par-

tition as the or each compartment in which -

the angle between the ‘or each partmon and
said ‘surface is obtuse.

9. A check-valve as claimed in clalm 2 or
any one of iclaims 3 to 7 as appendant directly
or indirectly to claim 2, in which said edges
of said first and second parutlons are paral-
lel straight lines. '

10. A check-valve as clanned in clalm 2

or ‘any one of claims 3 to 8 as appendarit
directly or indirectly to claim 2, in which said
edges of said first and second partmons are
congruent -curvilinear lines.
- 11. A check-valve as claimed in any one
of the preceding claims, in which said peri-
pheral rim has an integral outward flange by
which - the ‘elastomeric member is secuted
against said base member,
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g kﬁ@ orelon material can be over-

an mcrease in operating pressure.
Furthermore, the pump parts can be con-
structed of material which resists corrosion
by the media being pumped and the pump
design is suitable for pumping any kind of
fluid, wither Jiquid or gaseous. A consider-

.able size versatility and design latitude are

achieved, thereby permitting miniaturization
or very large de31gns while maintaining leak-
free characteristics. The pumps can be de-
signed for easy opening to permit cleaning
or inspection access to the valve surface. The
pumps can function in any position relative
to the force of gravity, and are of entirely
glandless construction.

WHAT I CLAIM IS:—

. A check-valve comprising a base mem-
ber havmg a surface through which two ports
open, and an integral elastomeric member;
the elastomeric member including a recessed
portion having a peripheral rim seated against
said surface to define therewith a closed
chamber commumcaung with said two ports,
and a partition in said recessed portion and
integral therewith; said partition having an
edge resting resiliently against the surface of
said base member between said ports, there-
by dividing said chamber into two compart-
ments, each communicating with ome port,

and said partition being in sloping relation-

ship with every line which is (a) tangential
10 said surface where the latter contacts said
edge and (b) normal to said edge.

2. A check-valve as claimed in claim 1,

wherein said partition is a first partition, and _

wherein said recessed portion also includes

rvathesspeet
said sloping re at1onsh1p 1s acute.

5. A check-valve as claimed in claim 2 or
3, in which said first and second partitions
are in parallel planes.

6. A check-valve as claimed in any one of
the preceding clalms, in which the surface of
said base member is a substantally flat sur-
face.

7. A check-valve as claimed in any one of
the preceding claims, in which said edge of
the or each partition is a sloping plane with
respect to said surface, the sloping plane and
the partition itself both defining acute angles
into the same compartment,

8. A check-valve as claimed in claim 6 or
7, in which the hypothetical intersections be-
tween the or each partition and hypothetical
planes parallel with said surface are curved,
the centres of curvature of said intersections
lying on the same side of the or each par-
tition as the or each compartment in which
the angle between the or each partition and
said surface is obtuse.

9. A check-valve as claimed in claim 2 or
any one of claims 3 to 7 as appendant directly
or indirectly to claim 2, in which said edges
of said first and second partitions are paral-
lel straight lines.

10. A check-valve as claimed in claim 2
or any one of claims 3 to 8 as appendant
directly or indirectly to claim 2, in which said
edges of said first and second partitions are
congruent curvilinear lines.

11. A check-valve as claimed in any one
of the preceding claims, in which said peri-
pheral rim has an integral outward flange by
which the elastomeric member is secured
against said base member.
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12. A check-valve as clainmed in claim1l, port with a nozzle, and a second

passage com 25 in which the outvvard fl ange has an integral

muni catin i ng downwardly from
beneath the: adapted to extend into said container. fl ange.

16. A check-valve as claimed in claim15, 5 13. A check-val ve as
clainmed in., any one in wmhich the surface of the tabul ar nmenber of the

preceding clains, in which the re- protrudes partly into the third
conpartment 30 cessed portion is subqtz spal | y henispherical.
to reduce the:
17. A check-val ve & A:k:ﬂtmue ) Ly @aim 11, Oporedith DitLzld) bndCd Btohid padsafedcoh3 2%
appendant .of t henpybish m%ﬁleﬂam Jhag mm istegmh  tivecatiben s4id-sechBl pditr witht |ay tube

indirectly to cl aﬂﬁi‘ﬂ protruding doyppwaidly mweeea%%e?dagtsd i ag;n:l%‘c Aicant %Flmc{}osen
the first-ment ison€es 4¢ Uk W'a‘% L@ﬂﬁkdtlhem?%ﬁ@nﬂ whidhl e Rabular member

pl asti ci sed PVC, atﬂnylpreadmg claﬁs, in whidhnthe Qi€ dpragudes pay into ﬂié&hlﬁﬁ@dmpartment 30

substantially acwessest eomf@t ﬁ% aeml ephericaly bbeqfdet ?;'zvcertbﬁbvolumc ther

in ordqr

4 aim 2 in y onl
ber, natural rubbg Fa,ny end of th W}yﬂ elasto-

clainmed in cl ajdn rectly nd ﬁ‘iEHc rof3'arh'ua,te]l chidden ANY
one of clains 3 tibe firde-neeptianphemel angle and)thé encaddef;m KH@@!IOUW t:lastrcm‘demm;@éxylt oyl 35

Figures 1 | di rimgutipngd geutq %‘er"&ﬁc? sybgfantialiy WE%?% gyfere; tadjene gyppery bugy} rub-
Figures 3,74, 5 a%‘g:GA cﬂJck—EilQqu éamed419 claim £O I?aé“i jﬁdk alve ?gg nuﬁbﬁlmbelfeﬁfn- use
with a oriFi oy e@ Ay ofk anelaihd 3G abfdré) gescribed &N rédérRE 1 Righrig1 an
open top, and i n diteétlyher mﬁmlmgs clalm 2, gud dishasd ZrenBanrecHripbissdk s, a Hpep? | 4
for 20 engageman"P‘l_.’:?\lﬁr‘Iean avm an n‘jp‘tl ‘ﬂﬂ c gf;‘é.‘f’?fesr’ 9 and 1piofthepcqompanyinkE &
Co , ahd ata$;d ,%-:gg e Chartered
Pat ent Agents, 20 engag imﬂg:he épa emts ahué amaimnber hmmsng'rmfs WAKE &8CO.,

Sout hanpt on Bui | ciod a eading from safdyc oﬁ?ﬂ%ﬂ i BR t he
first and second fou :gf;uﬁl?l}fi 8&: ‘gﬁz -’ ggp§ e EE‘W%I lgthl;s YEHe Lanes

conmmuni cati ng sai rtﬁ | al firke passage n@rsaul ﬂt App | CaKHents for the Appthft' nt ed fo
Her Majesty's Stati Opgfida ¥ dd: Majentis ors Oty B3 thelC s IuReTeTaeTINg

1971. Publ i §hl$dxed3§vTﬁhEa 55 DB 268 ﬁim@b&lﬁaum%mm e ngs,
London, WC2A 1AY, from which eopies may be obtained. whi ch copi es may

be obt ai ned. _
//_

R



