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[57] ABSTRACT

This invention relates to a dispenser for paste-like prod-
ucts of the type having a container containing a product
and closed at one end by a slidable piston in sealing
engagement with the inner wall surface thereof, the
other end being provided with a head member carrying
on applicator and forming a pump chamber the volume
of which is variable by the exertion of exterior pressure,
the pump chamber being closed towards said container
by a first check valve adapted to open only towards the
pump chamber, and towards the outlet of the applicator
by a second check valve adapted to open only towards
said outlet.

16 Claims, 8 Drawing Figures
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1

DISPENSER FOR PASTE-LIKE PRCDUCTS WITH
A MANUALLY ACTUATABLE PISTON

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

BACKGROUND OF THE INVENTION

A dispenser of this type is known from U.S. Pat. No.
3,361,305. The dispenser described therein has a pump
chamber defined by a concave conical separation wall
extending towards the interior of the container and an
upwardly projecting conical membrane, with an outlet
passage opening into said pump chamber at a position
between said separation wall and said membrane and
provided with the second check valve formed by a ball
member and an associated valve seat. The separation
wall is formed with a number of openings covered by a
corresponding number of resilient flaps lying on said
separation wall to form said first check valve by coop-
eration with the openings. After filling the container
with the product to be dispensed, insertion of the clo-
sure piston in sealing engagement with the interior wall
surface causes the product to flow through the openings
of the first check valve into the pump chamber, so that
the latter is substantially filled with the product in its
expanded state. For dispensing the product, an exterior

pressure is exerted on the membrane as with the thumb

of a hand, causing the volume of the pump chamber to
be reduced, whereby the product contained within the
pump chamber is dispensed through the opened second
check valve and the outlet passage. During this reduc-
tion of the pump chamber volume, the product cannot
escape back towards the container, since the resilient
flaps are firmly pressed down over the openings in the
separating wall, so that the first check valve is closed.
After the product has been displaced out of the pump
chamber, the membrane is released, so that the volume
of the pump chamber is again increased, whereby a
suction force 1s produced to close the second check
valve, preventing any outside air from entering the
pump chamber through the outlet passage. The vacuum
resulting from the increase of the pump chamber vol-
ume causes the first check valve to open by lifting the
resilient flaps off the openings in the separation wall, so
that the product may again flow from the container into
the pump chamber to replenish the product supply
therein. This known dispenser does not permit accurate
metering of the product dispensed at a single stroke,
since the membrane is returned to its original position
only by virtue of its inherent resiliency, is subjected to
fatigue effects and restricts the maximum volume of the
pump chamber to a rather limited value.

SUMMARY OF THE INVENTION

It 1s therefore an object of the invention to improve
the dispenser defined in the introduction, enabling it to
dispense substantially equal amounts of a product at
each complete volume vanation cycle of the pump
chamber even tn case of a relatively great pump cham-
ber volume.

To attain this object, the invention provides a dis-
penser of the type defined in the introduction, wherein
the pump chamber is of substantially cylindrical shape
and 1s closed by a piston face displaceable relative
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thereto, and wherein there is provided a return spring
for effecting said relative displacement in one direction.

Due to the substantially cylindrical configuration of
the pump chamber, the volume of which is variable by
the relative motion of a piston face with respect to the
interior wall surface of the cylindrical pump chamber,
the volume even of a relatively large chamber can be
reproducibly varied by controlling the stroke of the
piston face. The provision of a separate return spring for
effecting the relative movement between the piston face
and the cylindrical pump chamber in the direction of a
volume increase ensures accurate return of the dis-
penser to its rest position even after repeated actuation.

In accordance with a first preferred embodiment of
the invention, the cylindrical pump chamber is formed
by a cap mounted for longitudinal sliding motion on the
container, the piston face in this case being formed by
the upper separation wall of the container between it
and the head member. In this case, the piston face may
thus be considered stationary, while the cap forming the
side wall and the upper end wall of the pump chamber
are movable. The volume of the pump chamber is thus
reduced by sliding the cap onto the container.

In a second preferred embodiment of the invention,
the cylindrical pump chamber is stationary and contains
a piston adapted to be manually depressed for reducing
the pump chamber volume.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a longitudinal sectional view of a first
embodiment of the invention in the rest position,

FIG. 2 shows the embodiment of FIG. 1, the lefthand
half section showing the pump chamber volume while 1t
is being reduced, and the righthand half section show-
ing the pump chamber volume during expansion
thereof,

FIG. 3 shows a longitudinal section of a second em-
bodiment of the invention,

FIG. 4 shows a sectional view of the head portion
along the line IV—IV 1n FIG. 3,

FIG. 5 shows a view corresponding to FIG. 4 in a
state of maximum reduction of the pump chamber vol-
ume;

FIG. 6 shows an enlarged sectional view of an injec-
tion molded member forming two check valves,

FIG. 7 shows an enlarged top plan view of the injec-

tion molded member, and
FIG. 8 shows a sectional view taken along the line

VIII-VIII in FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the first embodiment shown in FIGS. 1 and 2, a
dispenser comprises a substantially cylindrical container
1 formed of a synthetic resin such as polypropylene, for
receiving the product to be dispensed. The lower end of
container 1 is closed by a piston 2 slidably supported in
sealing engagement with the interior wall surface of
container 1 for reducing the volume thereof during
each discharge of the product therefrom, so that the
container retains its outer shape while the formation of
a vacuum or the accumulation of air within the con-
tainer is prevented. At its upper end, container 1 carries
a head member 3 in the form of a substantially cylindri-
cal cap slidingly supported on the outer sidewall surface
of container 1. To this effect, the container 1 shown in
this embodiment has the outer sidewall surface of its
upper portion slightly offset towards the center, so that
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the outer sidewall surface of head member 3 extends in

substantial alignment with the outer sidewall surface of

the main portion of the container 1.

The separation wall 4 between container 1 and head
member 3 provides a piston face cooperating with slid-
ably mounted head portion 3, so as to vary the volume
of a pump chamber defined by said piston face and the
interior faces of the cap 3 by relative movement be-
tween cap 3 and separation wall 4. Separation wall 4 is
provided with an opening S formed with a valve seat for
cooperation with a valve closure member 6 retained by
resthient webs 7. .

Located within cap 3 and acting as a return spring is
a resilient sleeve B closely adjacent and parallel to the
cap’s peripheral wall, the ends of sleeve 8 being fixedly
attached to separation wall 4 and cap 3, respectively.

In the embodiment shown, applicator 9 has its outlet
passage closed adjacent its lower end by a resilient flap
11 connected to the interior wall surface of the outlet
passage by a first web portion 12 forming a resilient
although relatively stiff hinge between the flap and the
interior wall surface of the applicator. Substantially
opposite web portion 12 there is provided a relatively
thin second web portion 13 designed to completely
close the outlet passage.

As applicator 9 is completely inserted into sleeve
portion 10 of head member 3, the relatively thin second
web portion 13 of resilient flap 11 is severed by a cutting
edge portion 14 projecting from the interior wall sur-
face of sleeve portion 10, so that the flap is movably
supported within the outlet passage by the hinge formed
by first web portion 12. Resilient flap 11 thus acts as a
second check valve, a first check valve being formed by
closure member 6 and opening § in separation wall 4.
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FIG. 2, depression of head member 3 causes the pump
chamber volume to be reduced, so that the product
contained in the pump chamber is forced outward
through the outlet passage of applicator 9, the pressure
generated within the pump chamber causing the second
check valve to be opened by pivoting flap 11 about the
hinge formed by first web portion 12. The pressure
Increase resulting from the reduction of the pump
chamber volume results in closure member 6 being
pressed down onto the valve seat formed around open-
ing §, so that there is no communication between the
interior of container 1 and the pump chamber. As
clearly shown in FIG. 2, depression of head member 3
for reducing the pump chamber volume results in the
return spring formed by resilient sleeve 8 being de-
formed so that its intermediate portion bulges inwardly
towards the pump chamber.

As soon as the pressure urging head member 3 down-
wards is released, head member 3 slides back upwards
under the biasing force of the return spring, whereby
the pump chamber volume is again increased. This in-
crease of the pump chamber volume generates a vac-
uum causing a portion of the product within the outlet
passage of applicator 9 to be sucked back into the pump
chamber, which results in flap 11 closing immediately.
On the other hand, the vacuum within the pump cham-
ber causes closure member 6 to be lifted off opening 5 in
separation wall 4, so that the product may now flow
from the interior of container 1 into the pump chamber
until it 1s again filled with the product, whereupon the
pressure differential between the pump chamber and the
interior of container 1 disappears, causing closure mem-
ber 6 to drop back onto opening 5.
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FIGS. 3 to 8 show a second embodiment of the inven-
tion, wherein components corresponding to those
shown in FIGS. 1 and 2 are designated by the same
reference numerals.

The main difference between the two embodiments
lies in the construction of head member 3. The head
member 3 of the second embodiment contains a slidable
piston 15 which may be depressed to reduce the volume
of a pump chamber 16. As clearly shown in FIGS. 3 and
4, the upper actuating portion of piston 15 is formed as
a generally rectangular push button, there being pro-
vided a return spring 8a in the form of a leaf spring
having its central portion formed into a substantially
conical profile projecting through an opening of the
piston face into a cavity formed by the generally rectan-
gular push button at the upper portion of piston 15.

In addition to the substantially cylindrical pump
chamber 16, head member 3 includes an outlet passage
17 connected to pump chamber 16 via a connecting
passage 18.

As particularly shown in FIGS. 6 and 7, connecting
passage 18 i1s formed by an integrally formed injection
molded member 19 also carrying the resilient flaps of
the first and second check valves. A first resilient flap 20
again covers a through opening 5 in separation wall 4
between container 1 and head member 3. A second
resilient flap 21 serves to close outlet passage 17 up-
stream of applicator 9. Integrally formed with injection
molded member 19 is a portion 22 acting as a leaf spring
biasing resilient flap 20 towards its closed position. As
shown in FIG. 7, the hinges between flap 20 and the
remainder of injection molded member 19 may be
formed by suitable recesses 23 at the underside of the
injection molded member.

As shown in FIG. 3, applicator 9 may be provided
with a closure cap 24 for sealing the dispenser.

For facilitating the employ of the product contained
in the container, the applicator employed for the dis-
penser may be of any suitable size, length, shape and
construction. On the other hand, the applicator may be
integrally formed with the head member, while in the
case of very long applicators for particular use as in the
medical field for anal or vaginal medication, a two-
piece construction would be indicated, if only for ease
of production.

Operation of the embodiment of FIGS. 3 to 8 is essen-
tially the same as in the case of the first embodiment, the
pump chamber volume being reduced by depressing
piston 15, and again increased by the subsequent up-
ward movement of piston 15 under the biasing force of
return spring 8a. The two check valves operate in the
same manner as in the first embodiment. The deforma-
tion of return spring 8a by the movement of piston 15 is
clearly evident from FIGS. 4 and 5.

The diagrammatic sectional view of FIG. 8 shows
portions of return spring 8a and the elastic flap 21 of the
second check valve.

The return springs may be stainless steel or may be
injection-molded of Makrolen. The plastic parts of con-
tainer 1, head member 3, piston 15, and applicator 9 may
be formed of polyethylene or polypropylene. These
materials ensure substantially complete product stabil-
ity within the dispenser, since they are physically and
chemically unaffected by practically any product to be
dispensed.

Examples for the employ of the dispenser are for
mstance hair and skin cosmetics, oral hygiene, the medi-
cal field as well as foodstuffs, it being possible to fill the
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container with products of any suitable viscosity and
composition and to dispense such products.

1 claim:

1. A dispenser for paste-like products comprising a
container having opposite ends which are spaced apart
in a longitudinal direction and one of which is substan-
tially closed by a wall wherein there is a hole, a head
member on said one end of the container having a por-
tion that is manually inwardly displaceable against a
bias, said head member cooperating with said wall to
define a pump chamber into which product can flow
from the container through said hole and which has an
outlet spaced from said hole, a slidable piston sealingly
engaging the inner surface of the container to close its
other end, and a pair of check valve elements, one ar-
ranged to prevent flow of product through said hole
from the pump chamber into the container and the
other arranged to prevent inward flow through said
outlet towards the pump chamber, said dispenser being
characterized by:

A. said outlet being defined by a portion of said head
member that is formed as a duct which is in later-
ally spaced relation to said hole and extends away
from said wall in said longitudinal direction; and

B. said dispenser further comprising an insert member
of resilient material confined in said head member
and having
(1) a first flap portion which provides said one

check valve element and which normally flat-

wise overlies said wall to close said hole therein

but is flatwise flexible away from said wall,

(2) a second flap portion providing said other
check valve element, said second flap portion
being spaced from said wall and normally ex-
tending across said duct to prevent inward flow
therethrough but being resiliently flatwise flexi-
ble away from said wall, and

(3) a medial portion to which said flap portions have

flexing connections for flatwise movement, said
connections being substantially parallel to one an-
other, spaced apart in said longitudinal direction,
and substantially contained in a plane that extends
in said longitudinal direction, and said medial por-
tion being formed to define a channel between said
connections which extends transversely through
said plane and through which product flows in
passing from said hole to the space between said
wall and said second-flap portion.

2. The dispenser of claim 1, further characterized by:

said flap portions extending edgewise in opposite

directions from said medial portion of the insert
member.

3. The dispenser of claim 1, further characterized by:
- (1) said portion of the head member that is manually

inwardly displaceable being formed as a pump

piston having an accessible outer surface formed as

a pushbutton, and

(2) a substantially U-shaped spring in said pump

chamber reacting against said pump piston and

engaging said wall at opposite sides of said first flap
portion.

4. A dispenser for paste-like products comprising a
container having upper and lower ends and having its
upper end substantially closed by a wall wherein there
1s a hole, a head member on said upper end of the con-
tainer having a portion that is manually inwardly dis-
placeable against a bias, said head member cooperating
with said wall to define a pump chamber into which
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product can flow from the container through said hole
and which has an outlet, a slidable sealing piston closing
the lower end of the container, and a pair of check valve
elements, one arranged to prevent flow of product
through said hole from the pump chamber into the
container and the other arranged to prevent inward
flow through said outlet towards the pump chamber,
said dispenser being characterized by:

A. said outlet being defined by a portion of said head
member that is formed as an upwardly extending
duct which is in laterally spaced relation to said
hole:

B. said dispenser further comprising an insert member
of substantially resilient material confined in said
head member and having
(1) a medial portion that defines a horizontally

extending channel above said wall through

which product passes in flowing from said hole

into said duct, and

(2) a pair of flaps, each having a resiliently hinged

connection to said medial portion for flatwise

swinging motion relative thereto, said flaps ex-

tending edgewise in substantially opposite direc-

tions from said medial portion,

(a) one of said flaps providing said one check
valve element and having its hinge connection
.below said channel and adjacent to said wall to
normally flatwise overlie the same and close
said hole therein, and

(b) the other of said flaps providing said other
check valve and normally extending across
said duct with its hinge connection substan-
tially vertically over the hinge connection of
said one flap, above said channel, and spaced
above said wall.

3. A dispenser for paste-like products comprising a con-
tainer having opposite ends which are spaced apart in a
longitudinal direction one which is substantially closed by
an end wall wherein there is a hole; a head member and
insert assembly on said one end of the container and having
a portion that is manually inwardly displaceable against a
bias, said head member and insert assembly co-operating
with said end wall to define a pump chamber into which

as product can flow through said end wall from the container

50

33

65

directly through said hole and which has an outlet spaced

Jrom said hole, and a pair of check valve elements, one

arranged to prevent flow of product through said hole from
the pump chamber into the container and the other ar-
ranged to prevent inward flow through said outlet towards
the pump chamber; and said dispenser including:

A. said outlet being defined by a portion of said head
member and insert assembly that is formed as a duct
which is in laterally spaced relation to said hole and
extends away from said end wall in said longitudinal
direction, and

B. said insert assembly being formed of resilient mate-
rial, said insert assembly confined in said head mem-
ber and having
(1) a first flap portion which provides said one check

valve element and which is positioned in said pump
chamber and normally overlies said end wall to
close said hole therein but is flatwise movable away
Jrom said end wall,

(2) a second flap portion providing said other check
valve element, said second flap portion being spaced
Jrom said end wall and normally extending across
said duct to prevent inward flow therethrough but
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being resiliently flatwise flexible away from said

end wall, and |
(3) a medial portion formed to define a channel which

extends transversely between said pump chamber

and said duct through which product flows in pass- S |

ing from said hole to said duct below said second
Sflap portion, said flap portions being on opposite
sides of said medial portion with said first flap
portion being upstream of said channel and said
second flap portion being downstream of said chan-
nel.

6. A dispenser according to claim 5 wherein said channel
is formed primarily by said insert.

7. A dispenser according to claim 5 wherein said pump
chamber and said duct are longitudinally elongated and in
substantially parallel relation.

8. A dispenser according to claim 5 wherein said
pump chamber includes a cylindrical wall and said resil-
iently biased portion includes a piston positioned in and
peripherally sealed to said cylindrical wall.

9. A dispenser for paste-like products compnsmg

a container having opposite ends which are spaced apart

in a longitudinal direction

and one end portion of which is substantially closed by a

transverse wall wherein there is a product passage
hole,

a slidable piston of a cross section matching the internal

cross section of said container sealingly engaging the

inner surface of said container to close off !he other
end portion of said container,

a head member on said one end portion having actuating
means that is manually movable from a position of
rest against a bias means through an active stroke and
is returned to said position of rest by said bias means,

~ a pump chamber of small cross sectional area compared 35
to said slidable piston

provided in said head member into which product can
Sflow from the container intermediate position through
said hole,

an actuating piston and a cooperating cylinder in part 40
defining said pump chamber, said actuating means
being connected to move said actuating piston for
moving the same in said cylinder,

said cylinder having a discharge opening at the approxi-
mate end of the stroke of said actuating piston for 45
product flow through said discharge opening,

and said cylinder having an end wall disposed opposite to
said actuating piston and against which said piston

- works,

said end wall being defined at least in part by a first
valve disposed to cooperate with said transverse wall to
overlie said hole in blocking and unblocking positions,

said valve being movable to close off said hole to product
movement upon manual movement of said actuating
means when product is in said cylinder causing prod-
uct to flow out of said cylinder through said opening,

said first valve being movable to its unblocking position
under conditions wherein said actuating piston returns
to said position of rest causing negative pressure in
said cylinder as compared to atmospheric pressure on
the outside of said container whereby said sliding
piston Is caused to move toward said transverse wall
displacing product through said hole,

said head member having an outlet passage therein
outside of said cylinder in product communication 65
with said opening for discharge of product from said
container and wherein there is a second valve operable
o an open position by product flow caused by said
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8
actuating piston and movable to a closed position
stopping inward flow of product in said outlet passage
and back into said cylinder when said actuating piston
IS returning to the position of rest,
said head member further having separately formed
insert means confined therein comprising at least a
portion of said cylinder defining said opening and
including said first valve flexibly connected thereto
and thereby defining parts of at least said cylinder.

10. A dispenser according to claim 9 wherein each of said
valves has a flexing connection to said insert means and
said valves being disposed in both laterally and longitudi-
nally offset relation on opposite sides of said opening.

11. A dispenser according to claim 9 wherein said dis-
charge opening is in a cylinder wall portion at approxz-
mately 90° to said first valve.

12" A dispenser for paste-like products comprising a
container having opposite ends which are spaced apart in a
longitudina! direction and one of which is substantially
closed by a transverse wall wherein there is a hole, a head
member on said one end of the container having a portion
that is manually mwm’fy dfsplaceab!e against a bias, a
pump chamber in said head mémber into which product
can flow from the container through said hole, said head
member having an outlet spaced from said hole, a slidable
piston sealingly engaging the inner surface of the container
to close its other end, and a pair of check valve elements,
one arranged to prevent flow of product through said hole

30 JTom the pump chamber into the container and the other

arranged prevent inward flow through said outlet towards
the pump chamber, said dispenser being characterized by:
said pump chamber including a pump piston defining
wall acting against the portion of said transverse wall
containing said hole with said one valve member being
interposed between said pump piston wall and said
transverse wall whereby pumping displacement of said
pump piston wall forces said one valve member to
close off said hole of said transverse wall, said pump
chamber having a discharge opening in communica-
tion with said outlet through which product would be
passed by movement of said pump piston toward said
transverse wall, and said other valve member being
dzspased between said pump chamber discharge open-

ing and said head member outlet.

13. A dispenser for paste-like products comprising a
contatner having opposite ends which are spaced apart in a
longitudinal direction and one of which is substantially
closed by a wall wherein there is a hole, a head member on
said one end of the container having a portion that is man-
ually inwardly displaceable against a bias, said head mem-
ber cooperating with said wall to define a pump chamber
into which product can flow from the container through
said hole and which has an outlet spaced from said hole, a
slidable piston sealingly engaging the inner surface of the
container to close its other end, and a pair of check valve
elements, one arranged to prevent flow of product through
said hole from the pump chamber into the container and
the other arranged to prevent inward flow through said
outlet towards the pump chamber, said dispenser being
characterized by:

A. said outlet being defined by a portion of said head
member that is formed as a duct which is in laterally
spaced relation to said hole and extends away from
said wall in said longitudinal direction; and

B. said dispenser further comprising an insert member of

resilient material confined in said head member and
having
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(1) a first flap portion which provides said one check

valve element and which normally flatwise overlies
said wall to close said hole therein but is flatwise
flexible away from said wall,

(2) a second flat portion attached to said insert by a
flexing connection and providing said other check
valve elem:ent, said second flap portion being spaced
from said wall and normally extending across said
duct to prevent inward flow therethrough but being

resiliently flatwise flexible away from said wall,

(3) a medial portion to which at least the first flap
portion has a flexing connection for flatwise move-
ment substantially contained in a plane that ex-
tends in said longitudinal direction, the flexing
connections of the first flap portion and of the sec-
ond flap portion being substantially parallel to one
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another, and said medial portion being formed to
define a chamber between said pump chamber and
said outlet duct which extends transversely through
said plane and through which product flows in
passing from said hole to said space between said
wall and said second flap portion.

14. A dispenser according to claim 12 wherein there is a
member arranged between said head member and said
transverse wall and carrying said check valve elements.

15. A dispenser according to claim 12 wherein said pump
piston is movable relative to said head member.

16. A dispenser according to claim 12 wherein said pump
piston is formed separate and apart from said head mem-

ber.
« % % % *
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