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(57) ABSTRACT

A dispenser for dispensing flowable, for example liquid or
paste-like, compounds, includes a storage reservoir for
receiving the compound, and a preferably modular dispenser
pump having an inlet channel and an outlet channel and a
pump chamber delimited on the inlet and the outlet side by
valves, and also having a head piece, the head piece having
a dispensing opening, and a restoring device formed by a
spring is further provided between the head piece and the
storage reservoir. The restoring device is formed by a plastic
spring having a lower spring washer and an upper spring
washer, which are arranged substantially coaxially with one
another, a respective plane spanned by each spring washer
extending substantially perpendicular to a longitudinal axis
of the plastic spring, and furthermore the spring washers
being compressibly connected to one another by sprung
struts extending over more than 90 degrees in the circum-
ferential direction.
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DISPENSER FOR DISPENSING FLOWABLE,
FOR EXAMPLE LIQUID OR PASTE-LIKE,
COMPOUNDS

TECHNICAL FIELD

[0001] The invention pertains to a dispenser for dispensing
flowable compounds such as liquid or paste-like com-
pounds, comprising a storage reservoir for accommodating
the compound and a dispenser pump designed with a pref-
erably modular construction, wherein the dispenser pump
has an inlet channel and an outlet channel and a pump
chamber, which is delimited by valves on the inlet side and
the outlet side, as well as a head piece, wherein the head
piece has a dispensing opening, and wherein a restoring
device formed by a spring furthermore is provided between
the head piece and the storage reservoir.

PRIOR ART

[0002] A dispenser of the type in question is known, for
example, from DE 10 2005 049 531 Al. Dispensers of this
type serve, for example, for dispensing cream such as
moisturizing cream or toothpaste in a portioned manner or
for dispensing lotions, wherein a follower piston preferably
is provided in a container accommodating the compound
and the compound is dispensed in a portioned manner by
means of a pumping motion of the head piece.

SUMMARY OF THE INVENTION

[0003] In light of the above-described prior art, an objec-
tive of the invention can be seen in advantageously enhanc-
ing a dispenser of the type in question.

[0004] According to a first inventive idea, this objective is
potentially attained with a dispenser, in which it is proposed
that the restoring device is formed by a plastic spring with
a lower spring ring and an upper spring ring, which essen-
tially are arranged coaxial to one another, wherein a respec-
tive plane spanned by the spring rings essentially extends
perpendicular to a longitudinal axis of the plastic spring, and
wherein the spring rings furthermore are compressibly con-
nected to one another by spring struts extending over more
than 90 degrees in the circumferential direction.

[0005] The above-defined objective may potentially also
be attained in that the restoring device is formed by a plastic
spring with a lower spring ring and an upper spring ring,
which essentially are arranged coaxial to one another,
wherein a respective plane spanned by the spring rings
essentially extends perpendicular to a longitudinal axis of
the plastic spring, wherein the spring rings furthermore are
compressibly connected to one another by spring struts
extending between the spring rings, and wherein an inter-
mediate ring, which essentially extends perpendicular to the
longitudinal axis of the plastic spring, furthermore is formed
over the height of the plastic spring.

[0006] The above-defined objective may also be attained
in that the restoring device is formed by a plastic spring with
a lower spring ring and an upper spring ring, which essen-
tially are arranged coaxial to one another, wherein a respec-
tive plane spanned by the spring rings essentially extends
perpendicular to a longitudinal axis of the plastic spring,
wherein multiple intermediate rings, which essentially
extend transverse to the longitudinal axis of the plastic
spring, are formed over the height of the plastic spring, and
wherein the spring rings and the intermediate rings further-
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more are connected to one another by spring struts extending
between the intermediate rings, as well as between the
spring rings and the intermediate rings.

[0007] The plastic spring can be easily and inexpensively
manufactured with respect to the manufacturing technology,
e.g. in a plastic injection molding process. The plastic spring
provides an optimal spring characteristic, in which an
increase of the spring force initially takes place in the course
of a depression and a constant force can subsequently be
generated during the further depression.

[0008] The plastic spring may be inserted into the dis-
penser with preload. Due to the chosen construction, a
plastic deformation of the plastic spring may initially also
occur during a first compression for generating the preload
and optionally also during subsequent first actuations, which
are still carried out in the course of the manufacture. The
proportion of the plastic deformations decreases signifi-
cantly with further actuations. In contrast to conventional
steel springs, such a plastic deformation of the plastic spring
is not or not substantially associated with a hardness
increase.

[0009] Such a plastic spring preferably can be manufac-
tured integrally and uniformly in material, for example in a
plastic injection molding process.

[0010] An extent of the spring struts over more than 90
degrees in the circumferential direction proves particularly
advantageous with respect to a compression characteristic
and/or with respect to the molding technology, particularly
if a circumferential extent of approximately 180 degrees is
realized. With respect to the manufacturing technology, such
a design can be advantageously manufactured with a two-
jaw mold.

[0011] If the plastic spring is designed with intermediate
rings that preferably are uniformly distributed over the
height of the plastic spring, the spring struts essentially may
extend continuously over the entire height of the spring from
the lower spring ring to the upper spring ring, preferably
with incorporation of the intermediate rings. The interme-
diate rings preferably can be arranged coaxial to the spring
rings and furthermore preferably have the same outside
diameter and/or the same inside diameter as the spring rings.
[0012] Other characteristics of the invention are fre-
quently described below, as well as in the description of the
figures, in their preferred association with the object of claim
1 and/or the other independent claim or with characteristics
of other claims. However, they may also be important in
association with only individual characteristics of claim 1
and/or the other independent claim or the respective other
claim or independently.

[0013] A spring strut may have the tendency to move
radially inward or radially outward between the spring rings
in the course of a compression of the plastic spring from its
unloaded starting position. This tendential motion may with
respect to the overall spring travel or the maximum spring
travel amount to several tenths of a millimeter and up to
several millimeters, e.g. 2 or 3 mm.

[0014] Such a radially inward or radially outward motion
of the spring strut preferably can be prevented by means of
a radially inner and/or radially outer support formation on
the dispenser.

[0015] The spring coils or the spring struts respectively
may contract or bulge radially inward to a certain degree in
the course of the compression of the plastic spring. In the
installed state, however, this preferably is prevented by a
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correspondingly provided support formation in the dis-
penser. As a result, the plastic spring optionally may in the
installed state require a higher force with respect to the
compression than in the exposed, uninstalled state.

[0016] In a potential embodiment, radially inner and radi-
ally outer support formations are provided and prevent a
radially inward and a radially outward motion of the spring
struts. This obstruction alone may in the course of the
compression cause a rotational displacement of the lower
and/or upper spring ring in the spring seat by a few angular
degrees, e.g. by up to 5 or 10 degrees.

[0017] The spring struts may run into the lower and/or
upper spring ring in a transition section. With respect to a
run-in plane that extends perpendicular to a central longi-
tudinal axis following the curved extent of the spring strut,
the transition section may in the run-in region into the spring
ring have a width that is greater than a width in a cross-
sectional region located in the approximate center of the
longitudinal extent of the spring strut by 30 percent or more.
[0018] In this way, foot-like widening regions are
formed—viewed in the circumferential direction—in the
transition region from the spring strut into the respective
spring ring, wherein said widening regions respectively have
a width that significantly exceeds the normal width of the
spring strut in an approximately central spring strut section
extending freely between the lower and the upper spring
ring. For example, a relevant width may correspond to
1.5-times or more, e.g. up to 5-times, the width measured in
the approximate center of the longitudinal extent of the
spring strut. This central spring strut section preferably can
have a smallest relevant width perpendicular to the central
longitudinal axis of the spring strut.

[0019] For example, the width resulting in the run-in
region furthermore may approximately correspond to 1.8-
times to 2.5-times, e.g. approximately 2-times, the width in
the central region of the spring strut.

[0020] An advantageous behavior of the plastic spring is
achieved, in particular, with respect to the force develop-
ment, but in any case also with respect to a plastic defor-
mation. The widened run-in regions particularly lead to an
advantageous force transmission from the spring rings into
the spring struts and vise versa.

[0021] The central longitudinal axis of the spring strut that
follows the curved extent may directly in the run-in region
extend essentially perpendicular to the circumferential
extent of the following spring ring and accordingly at least
approximately parallel in space to the longitudinal axis of
the plastic spring as a whole. In this case, the central
longitudinal axis may directly in the run-in region of the
spring strut into the spring ring also include an acute angle
of a few angular degrees, e.g. 0.1 to 10 degrees, with a line
that intersects the run-in point of the central longitudinal
axis into the spring ring and extends parallel to the longi-
tudinal axis of the plastic spring.

[0022] Two or more intermediate rings may be provided if
the plastic spring is realized with intermediate rings,
wherein at least four spring struts may be distributed over
the circumference and extend over a circumferential angle
range of the spring ring of 90 degrees or less in the direction
of the longitudinal axis.

[0023] In a preferred embodiment, at least four spring
struts are distributed over the circumference in each com-
partment between a spring ring and an intermediate ring, as
well as between two intermediate rings that directly follow
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one another in the extending direction of the longitudinal
axis. The spring strut arrangement accordingly may be
identical in each compartment at least with respect to the
number and the design of the spring struts.

[0024] According to a potential embodiment, three inter-
mediate rings may extend between the lower spring ring and
the upper spring ring, wherein said intermediate rings may
be uniformly spaced apart from one another and also uni-
formly spaced apart from the upper and the lower spring ring
viewed over the extent of the longitudinal axis.

[0025] For example, four to twelve spring struts, prefer-
ably six to ten spring struts, particularly eight spring struts,
may also be provided in uniform distribution over the
circumference.

[0026] Other characteristics of the invention are fre-
quently described below, as well as in the description of the
figures, in their preferred association with the object of claim
1 and/or the other independent claim or with characteristics
of other claims. However, they may also be important in
association with only individual characteristics of claim 1
and/or the other independent claim or the respective other
claim or independently.

[0027] According to an enhancement, the run-in region
between spring strut and spring ring, but optionally also
between spring strut and intermediate ring, may viewed
from radially outside and with respect to a circumferential
direction of the spring ring (or intermediate ring) have a first
run-in radius on one side and a second run-in radius on the
circumferentially opposite side, wherein the second run-in
radius is significantly smaller than the first run-in radius.

[0028] In this case, the run-in radii may amount to
between a few millimeters and up to 10 or 15 mm, e.g. 2, 3
or 5 mm or even 8, 9 or 10 mm, wherein the greatest run-in
radius may dimensionally correspond, for example, to 1.5-
times to 5-times, furthermore 2-times to 3-times, the smaller
run-in radius.

[0029] The second, dimensionally smaller run-in radius
preferably can be assigned to the pendentive-like transition
section between the spring strut and the spring ring, in which
the central longitudinal axis following the curved extent of
the spring strut includes an acute angle, for example, of 10
or 15 and up to 45 degrees with the plane spanned by the
spring ring. Accordingly, the first, dimensionally greater
run-in radius may be assigned to the transition section, in
which the central longitudinal axis of the spring strut
includes an obtuse angle with the plane of the spring ring
(respectively viewed in the circumferential direction from
radially outside).

[0030] The second run-in radius may with respect to the
cross section in the run-in plane also be formed on a
reducing section of the cross section. The spring strut may
in the transition section, particularly in the run-in region,
essentially be composed of a cross-sectionally larger region
and a region that forms the reducing section and has a
smaller cross-sectional area. In this case, the reducing sec-
tion preferably can be designed such that it faces the
above-described pendentive between spring strut and spring
ring.

[0031] In a view from radially outside, the reducing sec-
tion may initially and essentially be realized triangularly,
preferably with circumferentially opposite rounded con-
tours. In this case, a rounded contour essentially may
directly form the second run-in radius.
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[0032] The triangular shape can at least partially fill the
pendentive region between spring strut and spring ring.
[0033] The reducing section may also have a branch of
approximately constant width in the continuing longitudinal
extent of the spring strut, wherein this width may correspond
to half or less, preferably one-third or less and up to one-fifth
or one-twentieth or less, of a greatest width in the triangular
region.

[0034] The branch preferably transforms continuously
into the triangular section, which essentially fills the pen-
dentive region between spring strut and spring ring at least
partially.

[0035] According to a preferred embodiment, the branch
particularly may extend over only part of the longitudinal
extent of the spring strut starting from the triangular region
of the reducing section. A relevant length of the reducing
section as a whole and accordingly of the triangular section
and the branch may correspond to 0.3-times to 0.8-times,
furthermore approximately 0.4-times to 0.6-times and
optionally 0.5-times, the longitudinal dimension of the
spring strut between the run-in planes into the lower and the
upper spring ring.

[0036] Furthermore, a second triangular region and/or
branch may be formed on the opposite side starting from the
other spring ring. With respect to the central longitudinal
axis of the spring strut and with respect to a cross section
perpendicular to this central longitudinal axis, the thusly
formed reducing section facing the other spring ring, e.g. the
upper spring ring, essentially may be arranged diametrically
opposite of the reducing section that faces the other spring
ring, e.g. the lower spring ring. Accordingly, an alternating
extent of reducing sections may be formed along the spring
strut.

[0037] The branch of one reducing section can end in a
cross-sectional area of the spring strut, wherein the branch
of the other reducing section can grow out of said cross-
sectional area in the direction of the other spring ring.

[0038] In a potential embodiment, the branches of the two
reducing sections may partially overlap in the longitudinal
extent along the central longitudinal axis, e.g. over 2 to
percent, furthermore over 5 percent, of the overall length of
the spring strut.

[0039] The reducing sections, which are composed of
triangular regions and branches, preferably are realized
integrally and uniformly in material with the spring strut and
therefore preferably with the spring as a whole.

[0040] If the plastic spring is designed with two or more
intermediate rings, the spring struts respectively may have a
circumferential extent of 10 degrees or more and up to 90
degrees, preferably in a range between 10 and 20 degrees,
e.g. approximately 15 degrees.

[0041] A longitudinal spring strut axis may be formed
between the upper spring ring and the lower spring ring with
respect to a circumferential extent of the spring strut. This
longitudinal axis preferably can be intersected by the spring
strut at least twice over the height of the plastic spring.
Consequently, a zigzag-like or sine wave-like extent of the
spring strut may be formed over the height of the plastic
spring. In an exemplary wave-like extent of the spring strut,
a half-wave of the spring strut may be formed in each
compartment between two rings, i.e. between a spring ring
and an intermediate ring or between two successive inter-
mediate rings, and transform into an oppositely directed
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half-wave in the next compartment, particularly with inter-
section of the intermediate ring.

[0042] The attachment of the rings, i.e. the spring rings
and the intermediate rings, to the spring struts preferably is
realized integrally and uniformly in material and preferably
can be respectively produced in the zenith of a wave of the
spring strut.

[0043] In this case, the two ends of the spring strut may
run into the lower and upper spring ring on the same
circumferential side referred to the longitudinal spring strut
axis. Alternatively, the ends of a spring strut may run into the
spring rings on different circumferential sides referred to the
longitudinal axis.

[0044] Furthermore, the plastic spring may be closed in
the circumferential direction by means of wall regions that
connect the spring struts to the spring rings. These wall
regions may partially or also completely close the interme-
diate spaces resulting between the spring struts and the
spring rings and/or the intermediate rings in the spring
envelope, wherein it is furthermore preferred that these wall
regions do not or not substantially influence the properties of
the plastic spring with respect to spring force and restorabil-
ity. In fact, the wall regions act like a thin-walled lining,
wherein these wall regions furthermore may be manufac-
tured integrally and uniformly in material with the spring
struts and the spring rings.

[0045] In this case, a wall region may have a radial
thickness that corresponds to less than half and up to
one-fiftieth of the radial thickness of a spring strut. The
radial thickness furthermore may approximately correspond
to one-twentieth to one-thirtieth of the radial thickness of a
spring strut. Such a small radial thickness can enable the
wall region to fold radially inward or radially outward in the
course of a compression process such that a bellows-like
effect can be achieved with respect to the wall regions.
[0046] According to a potential embodiment, two inter-
mediate rings that follow one another in the direction of the
longitudinal axis may be curved in opposite directions.
[0047] For example, this oppositely curved extent of two
intermediate rings that directly follow one another along or
in the direction of the longitudinal axis is formed in a
projection of the intermediate rings into a plane, in which the
longitudinal axis is illustrated in the form of a line.

[0048] Viewed in the direction of the longitudinal axis, a
(first) intermediate ring may with respect to the viewing
direction have a convex curvature whereas the following
(second) intermediate ring may in the same viewing direc-
tion have a concave curvature. With respect to the above-
described example, the first intermediate ring may also be
curved in a concave manner whereas the following second
intermediate ring may have a convex curvature.

[0049] The respective curvature of the successive inter-
mediate rings may be realized uniformly viewed over the
circumference, but alternatively also non-uniformly,
wherein the respective slope or sloping extent of the suc-
cessive intermediate rings may with consideration of the
opposite directionality furthermore be realized identically.
In this respect, a different sloping extent would alternatively
also be possible.

[0050] Viewed over the extent of the longitudinal axis, the
plastic spring may also have multiple pairs of successive
intermediate rings with oppositely directed curvature.
[0051] In addition, an intermediate ring may have a con-
cave or convex curvature in a potential projection into the
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aforementioned plane whereas this intermediate ring may be
curved in the opposite direction and accordingly have a
convex or concave curvature in another projection into a
plane that is rotated about the longitudinal axis by 90
degrees. In this way, a wave-shaped extent of the interme-
diate ring may be formed over the circumference.

[0052] In a preferred identical design of the intermediate
rings that follow one another in the longitudinal direction,
the aforementioned oppositely directed curvature can be
achieved due to an offset of one intermediate ring relative to
the other intermediate ring in the circumferential direction
about the longitudinal axis, e.g. as a result of a preferred
circumferential offset of 90 degrees.

[0053] In the context of intermediate rings that extend in
a curved manner, in particular, it would furthermore be
possible that the intermediate rings are respectively curved
in a concave manner or respectively curved in a convex
manner viewed from a central plane between two interme-
diate rings, which extends perpendicular to the longitudinal
axis. The longitudinal axis is illustrated in the form of a point
in the aforementioned central plane. This design respec-
tively results in concave or convex curvatures of both
intermediate rings or circumferential sections of the inter-
mediate rings, which follow one another in the direction of
the longitudinal axis, viewed from this central plane in both
directions along the longitudinal axis.

[0054] In this case, the intermediate rings respectively
may be spaced apart from one another by a maximum axial
distance in the region of their curvature reversal points
(zenith) in a respective convex extent of the curvature and
spaced apart from one another by a minimum axial distance
in the region of their curvature reversal points in a respective
concave extent of the curvature.

[0055] In addition, a width of an intermediate ring mea-
sured in the direction of the longitudinal axis may according
to a potential embodiment be greater than a width of the
lower and/or upper spring ring measured in the same direc-
tion by 10 percent or more, e.g. by 25 or 50 percent or more.
Furthermore, the aforementioned width of an intermediate
ring may correspond, for example, to 1.1-times to 2-times
the width of a spring ring.

[0056] The plastic material used preferably is a polyolefin,
particularly PBT (polybutylene terephthalate), PET (poly-
ethylene terephthalate) or also COC (cycloolefin copoly-
mers). Furthermore, polypropylene with filters may also be
used. The E-modulus preferably lies between 1900 and 3000
MPA.

[0057] The plastic spring has an optimal spring character-
istic, in which an increase of the spring force initially takes
place in the course of a depression and a constant force can
subsequently be generated during the further depression.
[0058] The plastic spring advantageously withstands these
deformations due to the chosen plastic material.

[0059] With respect to the disclosure, the ranges or value
ranges or multiple ranges indicated above and below also
include all intermediate values, particularly in %10 incre-
ments of the respective dimension, but optionally also
dimensionless. For example, the indication 1.5-times to
5-times also includes the disclosure of 1.6-times to 5-times,
1.5-times to 4.9-times, 1.6-times to 4.9-times, etc., the
disclosure of 0.1 to 10 degrees also includes the disclosure
of 0.2 to 10 degrees, 0.1 to 9.9 degrees, 0.2 to 9.9 degrees,
etc., and the disclosure of 10 to 15 mm also includes the
disclosure of 10.1 to 15 mm, 10 to 14.9 mm, 10.1 to 14.9
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mm, etc. The respective disclosure may on the one hand
serve for defining a lower and/or upper limit of a cited range,
but alternatively or additionally also for disclosing one or
more singular values from a respectively indicated range.

BRIEF DESCRIPTION OF THE DRAWINGS

[0060] The invention is described in greater detail below
with reference to the attached drawings that, however,
merely show exemplary embodiments. A component, which
is described with reference to one of the exemplary embodi-
ments and not replaced with a different component in
another exemplary embodiment, is therefore also described
as a potentially existing component in this other exemplary
embodiment. In the respective drawings:

[0061] FIG. 1 shows a longitudinal section through a
dispenser with a plastic spring concerning a normal position;
[0062] FIG. 2 shows a sectional view according to FIG. 1,
however, concerning a dispensing position;

[0063] FIG. 2a shows an enlarged detail of the region Ila
in FIG. 2, which is rotated about a longitudinal spring axis
by 90 degrees;

[0064] FIG. 3 shows an individual perspective view of a
first embodiment of a plastic spring of the type inserted into
the dispenser according to FIGS. 1 and 2;

[0065] FIG. 4 shows another perspective view of the
plastic spring according to FIG. 3;

[0066] FIG. 5 shows a top view of the plastic spring
according to the first embodiment;

[0067] FIG. 6 shows the side view of the plastic spring
according to the arrow VI in FIG. 5;

[0068] FIG. 7 shows the side view according to the arrow
VII in FIG. 5;

[0069] FIG. 8 shows the section along the line VIII-VIII in
FIG. 6;

[0070] FIG. 9 shows the section along the line IX-IX in
FIG. 6;

[0071] FIG. 10 shows the section along the line X-X in
FIG. 7,

[0072] FIG. 11 shows, drawn with dot-dash lines, a devel-

oped view of a spring strut with sections of spring rings, into
which the spring strut runs, as well as reducing sections of
the spring strut drawn with continuous lines;

[0073] FIG. 12 shows a perspective view of a second
embodiment of a plastic spring;

[0074] FIG. 13 shows a corresponding top view;

[0075] FIG. 14 shows the side view according to the arrow
XIV in FIG. 13;

[0076] FIG. 15 shows an enlarged individual side view of
a spring strut with sections of spring rings and intermediate
rings connected to the spring strut;

[0077] FIG. 16 shows a detailed side view of a third
embodiment of a plastic spring;

[0078] FIG. 17 shows the section along the line XVII-
XVII in FIG. 16;

[0079] FIG. 18 shows an enlarged detail of the region
XVII in FIG. 17,

[0080] FIG. 19 shows a sectional view according to FIG.
17, however, concerning the compressed position of the
plastic spring;

[0081] FIG. 20 shows a perspective view of another
embodiment of a plastic spring;

[0082] FIG. 21 shows a top view of the plastic spring
according to FIG. 20;
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[0083] FIG. 22 shows a view of the plastic spring accord-
ing to the arrow XXII in FIG. 21;

[0084] FIG. 23 shows a view of the plastic spring accord-
ing to the arrow XXIII in FIG. 21; and

[0085] FIG. 24 shows an enlarged detail of the region
XXIV in FIG. 23.

DESCRIPTION OF THE EMBODIMENTS

[0086] A dispenser 1 for dispensing flowable compounds
2 with a dispenser pump 3, a pump chamber 4 and a head
piece 5 is initially described with reference to FIGS. 1 and
2. A restoring device 7 in the form of a plastic spring 8 with
a lower spring ring 9 and an upper spring ring 10 is provided
between the head piece 5 and a storage reservoir 6 accom-
modating the compound 2, wherein said spring rings 9 and
10 are compressibly connected to one another by means of
spring struts 11.

[0087] The exemplary dispenser 1 illustrated in FIG. 1
may have a hollow-cylindrical storage reservoir 6. The
dispenser pump 3 is fixed, e.g. screwed or snap-locked, on
this storage reservoir. The dispenser pump 3 may be covered
with a not-shown cap in the non-usage position according to
FIG. 1.

[0088] The molded parts of the dispenser 1 preferably
consist of a plastic material such as polyethylene and
preferably are manufactured in an injection molding pro-
cess. Fundamental exceptions in the exemplary embodiment
shown are the valves that may consist of a rubber-like
material, which in fact may be a TPE (and insofar can also
be used in an injection molding process), but preferably is
vulcanized in the exemplary embodiment.

[0089] A follower piston 13 may be positioned in the
storage reservoir 6 in order to transport the compound 2 to
be dispensed in the direction of the dispenser pump 3.

[0090] The dispenser pump 3 essentially is composed of a
pot-shaped lower part 14, which forms a partition wall with
respect to the storage reservoir 6, a pump chamber 4 with an
inlet valve 15 and an outlet valve 16 and a head piece 5 that
is supported on a restoring device 7 in the form of a plastic
spring 8.

[0091] The lower part 14, the pump chamber 4, the
restoring device 7 in the form of a plastic spring 8 and an
outer wall 17 of the head piece 5 may be arranged rotation-
ally symmetrical on a common axis X, wherein said axis x
may simultaneously form the body axis of the storage
reservoir 6.

[0092] The pot bottom 18 of the lower part 14 has a central
opening 19, from which slot-like inlet openings originate,
e.g. in a star-shaped manner. The latter are covered by a
flexible closure disc that forms the inlet valve 15.

[0093] A cylinder wall 20 grows out of the pot bottom 18
radially outside the inlet valve 15 in order to form the pump
chamber 4. A pump piston 21 is held in this pump chamber
4 in an axially movable manner.

[0094] The pump piston 21 is provided with passage
openings 22, which preferably are uniformly distributed
about the axis x and form the outlet valve 16 together with
another flexible closure disc that covers these passage open-
ings on the side facing away from the inlet valve 15. This
outlet valve 16 is enclosed by a hollow-cylindrical pump
piston part 23 that forms a neck and produces the connection
with the head piece 5.
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[0095] The head piece 5 engages into the pump piston part
23 with a central cylindrical hollow body 24. The head piece
5 and the pump piston 21 are permanently connected in this
overlapping region.

[0096] In the end region facing the outlet valve 16, the
hollow body 24 transforms into a central hold-down device
25, which is directed at the flexible closure disc of the outlet
valve 16 and acts upon the associated closure disc.

[0097] The hollow body 24 forms a dispensing channel
26. This dispensing channel initially extends axially starting
from the end region of the hollow body 24 that faces the
outlet valve 16 and subsequently transforms into a region
that runs out laterally and has a dispensing opening 42 on its
end. This region is arranged directly underneath an actuating
surface of the head piece 5, which is inclined relative to a
plane extending perpendicular to the axis x.

[0098] The head piece 5 and the pump piston 21 connected
thereto are spring-loaded in the direction of the upper
contact position. This load is generated by the restoring
device 7 in the form of a plastic spring 8.

[0099] The plastic spring 8 is on its bottom side supported
in the region of the pot bottom 18 of the lower part 14. On
its top side, the plastic spring 8 loads the head piece 5 as a
result of acting upon the underside of a collar 28 that is
integrally formed on the hollow body 24 and protrudes
radially outward.

[0100] This collar 28 carries along its circumferential edge
a radially outer support formation 29 that is directed from
the collar 28 in the direction of the lower part 14.

[0101] The support formation 29 and the collar 28 are
altogether realized in an approximately pot-like manner with
a pot opening that points downward in the direction of the
lower part 14.

[0102] The diameter of the support formation 29 is
increased in comparison with the cylinder wall 20 that
furthermore forms a radially inner support formation 30,
wherein a radial distance between the inner wall side of the
radially outer support formation 29 and an opposite outer
wall of the radially inner support formation 30 preferably
can be adapted to a greatest radial thickness d of the plastic
spring 8 in the region of an upper spring ring 10 and/or a
lower spring ring 9 and/or a spring strut 11.

[0103] As a result, an annular space extending circumfer-
entially coaxial to the axis x is formed, wherein the plastic
spring 8 preferably is accommodated in said annular space.
[0104] The radially outer support formation 29 may be
circumferentially encompassed by a guide wall 31 on its
radially outer side, wherein said guide wall axially grows out
of the pot bottom 18 in the direction of the head piece 5.
[0105] The function of the dispenser 1 is known to the
extent that a portioned quantity of paste-like compound 2 is
dispensed due to a pumping motion of the head piece 5 and
the associated change between underpressure and overpres-
sure. An overpressure is generated in the pump chamber 4
due to the application of pressure upon the head piece 5 and
the associated downward displacement thereof, wherein the
portion stored in this pump chamber 4 can be discharged
through the opened outlet valve 16 and the outlet channel 26
as a result of said overpressure. The inlet valve 15 is closed
as a result of this overpressure.

[0106] The downward displacement of the head piece 5
with the pump piston 21 takes place against the restoring
force of the plastic spring 8.
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[0107] After the force acting upon the head piece 5 is
discontinued, this head piece automatically returns into the
starting position due to the spring action.

[0108] The plastic spring 8 according to the first embodi-
ment illustrated in FIGS. 3 to 11 initially and essentially has
a lower spring ring 9 and an upper spring ring 10, which are
aligned coaxial to a longitudinal axis y. In the installed state,
the longitudinal axis y coincides with the axis x of the
dispenser 1.

[0109] The spring rings 9 and 10 are aligned in such a way
that a respective plane E spanned by a spring ring 9 or 10
essentially extends perpendicular to the longitudinal axis y.
[0110] The spring rings 9, 10 are spaced apart from one
another in the axial direction and compressibly connected to
one another by means of spring struts 11.

[0111] The plastic spring 8 has two such spring struts 11 in
the exemplary embodiment shown. Viewed in the circum-
ferential direction of the plastic spring 8, each spring strut 11
extends over more than 90 degrees, preferably over up to
approximately 180 degrees, along its extent from the lower
spring ring 9 to the upper spring ring 10.

[0112] In this case, each spring strut 11 may have a
geometric central longitudinal axis z that follows the curved
extent, for example, from the transition section 12 into the
lower spring ring 9 to the transition section 12 into the upper
spring ring 10.

[0113] In a side view, in which the planes E, as well as the
central longitudinal axis z, are illustrated in the form of lines,
each spring strut 11 may with respect to this central longi-
tudinal axis z include an acute angle a of approximately 15
to 45 degrees, furthermore approximately 30 to 45 degrees,
with the respective spring ring 9 or 10 or with the plane E
spanned by the spring rings.

[0114] The spring strut 11 of the plastic spring 8 is in the
annular space between the cylinder wall 20 and the guide
wall 31 supported in the radial direction, particularly radi-
ally outward, by the guide wall 31. Accordingly, the spring
strut 11 or both spring struts 11 preferably can be prevented
from carrying out a radial excursion, particularly an outward
radial excursion, in the course of a spring compression of the
type illustrated, for example, in FIG. 2. Such a theoretic
radial excursion toward the outside is indicated with a
dot-dash line in FIG. 2a.

[0115] A rotation of one or both spring rings 9, 10 in their
seats may occur, in particular, if the spring struts 11 are
radially guided on both sides and the spring struts therefore
are prevented from carrying out a radial excursion.

[0116] With respect to a cross section perpendicular to the
central longitudinal axis z, each spring strut 11 of the first
embodiment illustrated in FIGS. 1 to 11, but optionally also
of the other embodiments illustrated in FIGS. 12 to 18, may
have at least one reducing section 32. This reducing section
32 may with respect to the longitudinal axis y have a radial
thickness d' that corresponds to 0.3-times to 0.95-times,
furthermore approximately 0.6-times to 0.9-times, the thick-
ness d of the unreduced section of the spring strut 11.
[0117] Furthermore, the reducing section 32 preferably
can be realized such that it is assigned to the pendentive
region of the respective spring strut 11 with the acute angle
a, wherein two such reducing sections 32 preferably can be
provided on a spring strut 11 and said reducing sections
overlap in the approximate center of the longitudinal extent
of'the spring strut 11 viewed in the extending direction of the
longitudinal axis y.
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[0118] With respect to a cross section through a spring
strut 11 in the central region of the longitudinal extent of the
spring strut 11 according to FIG. 10, the reducing sections 32
therefore preferably can lie vertically opposite of one
another.

[0119] With respect to a view from radially outside, each
reducing section 32 may according to the drawings be
composed of a triangular section 33 that fills the pendentive
region between the spring strut 11 and the respective spring
ring 9 or 10 and an adjacent branch 34 that essentially
extends along the longitudinal extent of the spring strut 11.
[0120] Each triangular region 33 may form circumferen-
tially opposite rounded contours, namely a rounded contour
35 directly in the pendentive-like transition from the unre-
duced section of the spring strut 11 into the respective spring
ring 9 or 10 and, viewed in the circumferential direction, a
free rounded contour 36 that altogether forms a second
run-in radius 37 for the spring strut 11, wherein the relevant
radius dimension may correspond, for example, to 1.5-times
to 3-times, furthermore approximately 2-times, the radius
dimension in the region of the first rounded contour 35.
[0121] Furthermore, each spring strut 11 also has a first
run-in radius 38 that is assigned to the obtuse angle between
the spring strut 11 and the respective spring ring 9, 10. This
first run-in radius is chosen dimensionally greater than the
second run-in radius 37 and corresponds, for example, to
approximately 1.5-times to S-times, furthermore approxi-
mately 2-times to 3-times, the second run-in radius 37.
[0122] The branch 34 located adjacent to the triangular
region 33 along the longitudinal extent of the spring strut 11
may—with respect to a cross section perpendicular to the
central longitudinal axis z (compare, e.g., to FIG. 9)—have
an at least approximately constant width b' over the longi-
tudinal extent of the branch 34, wherein said width may
approximately correspond to 0.1-times to 0.5-times, further-
more approximately 0.15-times to 0.25-times, the overall
width b" of the spring strut 11 viewed in the same direction
including the reducing section 32 in this region.

[0123] The branches 34 of the reducing sections 32 may
according to the drawings extend beyond a central plane E'
that traverses the longitudinal axis y between the planes E.
The optionally resulting overlapping dimension u may
approximately correspond to the width dimension b', option-
ally to approximately 3-times to 10-times this width dimen-
sion b' of a branch 34.

[0124] The enlarged transition section 12 between a spring
strut 11 and a spring ring 9, 10, which leads to an advan-
tageous force development in the course of the compression
and/or restoration of the plastic spring 8, has in a run-in
plane A extending perpendicular to the central longitudinal
axis z and preferably parallel to the plane E a width b that
is greater than in a cross-sectional region of the spring strut
11 in the approximate center of the longitudinal extent of the
spring strut 11 by 30 percent or more, e.g. according to the
drawing in FIG. 9. In the region of this run-in plane A and
accordingly in a section of the rounded contours 35 and 36
and therefore in a section of the reduced and unreduced
regions through the run-in plane A, this greatest width b may
have a dimension that corresponds to 1.3-times to 5-times,
e.g. approximately 1.5-times 2.5-times, the width b" of the
relevant spring strut 11 in a central region, preferably outside
the overlapping region of the reducing sections 32.

[0125] The drawings furthermore show that a second
reducing section 43 may also be formed in the obtusely
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angled transition from the spring ring 9, 10 into the spring
strut 11 with the first run-in radius 38. With respect to the
thickness ratio to the unreduced region of the spring strut 11,
this second reducing section may be realized identically or
approximately identically within the indicated value ranges
of the above-described reducing section 32.

[0126] The reducing section 43 may starting from the
transition section 12 extend over a distance along the spring
strut 11 that approximately corresponds to 0.1-times to
0.7-times, furthermore approximately 0.2-times to 0.3-
times, the length of the first reducing section 32.

[0127] FIGS. 12 to 15 show another embodiment of the
restoring device 7. In this case, the restoring device prefer-
ably is also a plastic spring 8 with an upper spring ring 10
and a lower spring ring 9, which preferably extend offset to
one another along a longitudinal axis y in identical planes.
[0128] In the exemplary embodiment shown, intermediate
rings 39 extending essentially perpendicular to the longitu-
dinal axis y are provided over the height h of the plastic
spring 8 and accordingly over the length of the longitudinal
axis y. Three intermediate rings 39 of this type may be
provided in accordance with the exemplary embodiment
shown. In this respect, it would alternatively also be possible
to provide only two or more than three and up to five or six
intermediate rings 39 of this type.

[0129] The spring rings 9, 10 and the intermediate rings
may be designed identically with respect to their outside
and/or the inside diameters.

[0130] The spring rings 9 and 10 and the intermediate
rings 39 preferably are uniformly spaced apart from one
another in the longitudinal direction of the longitudinal axis
y and connected to one another by means of spring struts 11.
[0131] Eight spring struts 11 of this type may be provided
in uniform distribution over the circumference as shown.
[0132] Each spring strut 11 is connected to each spring
ring 9, 10 and each intermediate ring 39, particularly inte-
grally and uniformly in material.

[0133] Viewed in the circumferential direction, each
spring strut 11 may extend over a circumferential angle
range of approximately 15 to 20 degrees or more, e.g. up to
45 or 60 degrees.

[0134] With respect to a view from radially outside, each
spring strut 11 furthermore may extend in a zigzag-shaped or
wave-shaped manner, wherein a respective half-wave
optionally may be assigned to a free region between two
rings, e.g. between a spring ring 9 or 10 and an intermediate
ring 39 or also between two intermediate rings 39.

[0135] With respect to a circumferential extent of the
spring strut 11, a longitudinal spring strut axis w may be
formed between the upper spring ring 10 and the lower
spring ring 9, wherein said longitudinal spring strut axis may
be intersected by the spring strut 11 multiple times over the
height h of the plastic spring 8, namely four times in the
exemplary embodiment shown. Such an intersection pref-
erably is formed at half the extent of a spring strut section
between two rings (compare, in particular, to FIG. 15).
[0136] An attachment to an intermediate ring 39 may be
respectively realized in the region of a wave crest and/or a
wave trough.

[0137] The two ends 40 of a thusly designed spring strut
11 may run into the lower and/or the upper spring ring 9, on
the same circumferential side referred to the longitudinal
spring strut axis w as shown.
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[0138] According to the drawings in FIGS. 17 to 19, the
free spaces formed between the spring rings 9, 10 and the
spring struts 11 and furthermore also the free spaces formed
with incorporation of the intermediate rings 39 may be
closed by means of wall regions 41 that connect the spring
struts 11 and the rings. These wall regions 41 preferably can
be realized integrally and uniformly in material with the
spring struts 11 and the rings, wherein the wall regions 41
furthermore may be realized in a skin-like manner. Accord-
ingly, the wall regions 41 may have a radial thickness d" that
corresponds, for example, to one-fifth to one-twentieth or
less, e.g. one-tenth, of the radial thickness d of a spring strut
11 and/or a spring ring 9, 10 and/or an intermediate ring 39
(compare, in particular, to FIG. 18).

[0139] During a compression of the plastic spring 8 of the
type illustrated in the enlarged detail according to FIG. 19,
such a comparatively thin and optionally skin-like wall
region 41 is able, for example, to fold radially outward
between the intermediate rings 39, the spring rings 9, 10 and
the spring struts 11 similar to a bellows.

[0140] Ina dispenser 1 according to the initially described
exemplary embodiment, the arrangement of the valves 15
and 16 can be eliminated by using an above-described
plastic spring 8 with wall regions 41 that fill out the free
spaces. The thusly realized plastic spring 8 not only acts as
a restoring device 7, but furthermore also as a bellows of
sorts that builds up an underpressure for feeding the com-
pound 2 during the restoring motion.

[0141] FIGS. 20 to 24 show another embodiment of a
plastic spring 8 with a lower spring ring 9 and an upper
spring ring 10, wherein said spring rings 9 and 10 also
extend in a plane E that essentially extends transverse to the
longitudinal axis y in this exemplary embodiment.

[0142] Intermediate rings 39 and 39' are provided between
the spring rings 9 and 10 over the height h along the
longitudinal axis y. These intermediate rings essentially are
also aligned along a plane extending transverse to the
longitudinal axis y. Four intermediate rings 39 and 39' are
provided in the exemplary embodiment shown.

[0143] The spring rings 9 and 10 are connected to the
respective intermediate rings 39 or 39', which respectively
follow said spring rings in the direction r or r' of the
longitudinal axis y, by means of spring struts 11. The
intermediate rings 39 and 39', which follow one another in
the respective direction r or ' of the longitudinal axis y, are
also connected to one another by means of such spring struts
11. In the exemplary embodiment shown, two spring struts
11 that lie diametrically opposite of one another with respect
to the longitudinal axis y are provided in each connecting
plane between two intermediate rings or between a spring
ring and an intermediate ring.

[0144] The enlarged detail in FIG. 24 particularly shows
that the width ¢ of a respective intermediate ring 39 or 39',
which is respectively measured in the direction r or r' of the
longitudinal axis y, may approximately correspond to 1.5-
times to 2.5-times, furthermore approximately 2-times, the
width ¢' of a respective spring ring 9 or 10 measured in the
same direction. In a projection of the intermediate rings 39
and 39', as well as the spring rings and 10, into a vertical
plane VE, in which the longitudinal axis y is illustrated in the
form of a line (compare to FIG. 20), these widths ¢ and ¢'
preferably can be measured along the longitudinal axis vy,
wherein this width dimension may refer on one end to a
resulting outer edge of the respective intermediate ring or
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spring ring and on the other end to an imaginary extension
of an opposite outer edge of the respective intermediate ring
or spring ring, which in this projection may optionally run
into a spring strut 11.

[0145] It is furthermore preferred that the intermediate
rings 39 and 39' extend in a curved manner, particularly with
respect to the aforementioned projection into the vertical
plane VE, wherein the respective intermediate rings prefer-
ably have with respect to the circumferential direction an
undulating shape with two diametrically opposite concave
curvature regions and two likewise diametrically opposite
convex curvature regions, which are offset relative to the
concave curvature regions by 90 degrees in the circumfer-
ential direction. This results in a respective intermediate ring
39 or 39' in the form of a circumferentially undulating spring
ring.

[0146] The intermediate rings 39 and 39' preferably are
designed identically, particularly with respect to their undu-
lating shape in the circumferential direction. According to
the exemplary embodiment shown, the intermediate rings 39
may be aligned identically in the circumferential direction
whereas the intermediate rings 39' preferably are offset
relative to the intermediate rings 39 by 90 degrees about the
longitudinal axis y.

[0147] Viewed in the direction r (or alternatively also in
the direction t') of the longitudinal axis y, two sections of the
intermediate rings 39 and 39', which directly follow one
another, are curved in opposite directions such that, e.g.
viewed in the direction r, a concave curvature region of the
intermediate ring 39' lies with respect to the projection into
the vertical plane VE opposite of a convex curvature region
of the following intermediate ring 39. In this case, a maxi-
mum distance a is formed between the intermediate rings 39
and 39', particularly between the curvature reversal regions
44 that in the projection plane according to the drawings are
arranged along the longitudinal axis y.

[0148] The drawings furthermore show that the interme-
diate rings 39 and 39', which are arranged directly behind
one another in the direction r, extend with a respectively
concave or respectively convex curvature from a central
plane E', which is aligned transverse to the longitudinal axis
y and extends between these intermediate rings 39 and 39',
viewed in the respective direction r or r, wherein the
maximum distance a is formed between the convex curva-
ture regions viewed in the respective direction r or r' and a
minimum distance a' is formed between the concave curva-
ture regions that are directed toward one another.

[0149] The spring struts 11 preferably are arranged in such
a way that they connect intermediate rings 39 and 39', which
follow one another in the direction of the longitudinal axis
y, in the region of their convex curvature reversal regions 44.
The connection of the lower spring ring 9 or the upper spring
ring 10 to the respective intermediate ring 39 or 39', which
respectively follows in the direction r or r', preferably is also
produced in the convex curvature reversal region 44 of the
intermediate ring.

[0150] The curvature may concern a uniform rise along
the central longitudinal axis z of the intermediate rings. An
elongate, uniform undulating shape may be formed with
respect to the central longitudinal axis z in a developed view
of a respective intermediate ring 39 or 39'. In this case, an
average slope m of approximately 7 to 10, furthermore
approximately 8 to 9, may be formed in dependence on a
radius dimension e that refers to the central longitudinal axis
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z and furthermore in dependence on a slope dimension s of
the central longitudinal axis z in the direction of the longi-
tudinal axis y, wherein this in turn may lead to an average
slope of approximately 10 to 13 percent, furthermore
approximately 11 to 12 percent.

[0151] The preceding explanations serve for elucidating
all inventions that are included in this application and
respectively enhance the prior art independently with at least
the following combinations of characteristics, wherein two,
multiple or all of these combinations of characteristics may
also be combined with one another, namely:

[0152] A dispenser, which is characterized in that the
restoring device 7 is formed by a plastic spring 8 with a
lower spring ring 9 and an upper spring ring 10, which
essentially are arranged coaxial to one another, wherein a
respective plane E spanned by the spring rings 9, 10 essen-
tially extends perpendicular to a longitudinal axis y of the
plastic spring 8, and wherein the spring rings 9, 10 further-
more are compressibly connected to one another by spring
struts 11 extending over more than 90 degrees in the
circumferential direction.

[0153] A dispenser, which is characterized in that a spring
strut 11 has the tendency to move radially inward or radially
outward between the spring rings 9 and 10 in the course of
a compression of the plastic spring 8 from its unloaded
starting position.

[0154] A dispenser, which is characterized in that the
radially inward or radially outward motion of the spring strut
11 is prevented by means of a radially inner and/or radially
outer support formation on the dispenser 1.

[0155] A dispenser, which is characterized in that the
spring struts 11 run into the lower and/or upper spring ring
9, 10 in a transition section 12, wherein a spring strut 11
furthermore has a central longitudinal axis z that follows the
curved extent of the spring strut 11.

[0156] A dispenser, which is characterized in that, with
respect to a run-in plane A extending perpendicular to the
central longitudinal axis z, the transition section 12 has in
the run-in region into the spring ring 9, 10 a width b", which
is greater than a width in a cross-sectional region located in
the approximate center of the longitudinal extent of the
spring strut 11 by 30 percent or more.

[0157] A dispenser, which is characterized in that the
run-in region has viewed from radially outside and with
respect to a circumferential direction of the spring ring 9, 10
a first run-in radius 38 on one side and a second run-in radius
37 on the circumferentially opposite side, wherein the sec-
ond run-in radius 37 is significantly smaller than the first
run-in radius 38.

[0158] A dispenser, which is characterized in that the
second run-in radius 37 is with respect to the cross section
in the run-in plane A formed on a reducing section 32 of the
cross section.

[0159] A dispenser, which is characterized in that the
reducing section 32 is in a view from radially outside
essentially realized triangularly with circumferentially
opposite rounded contours 35, 36.

[0160] A dispenser, which is characterized in that the
reducing section 32 has a branch 34 of approximately
constant width in the continuing longitudinal extent of the
spring strut 11, wherein said width corresponds to half or
less of a greatest width b in the triangular region 33.
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[0161] A dispenser, which is characterized in that the
branch 34 only extends over part of the longitudinal extent
of the spring strut 11.

[0162] A dispenser, which is characterized in that a second
triangular region 33 and/or branch 34 is formed on the
opposite side starting from the upper spring ring 10.

[0163] A dispenser, which is characterized in that the
branches 34 partially overlap along the longitudinal extent.

[0164] A dispenser, which is characterized in that the
restoring device 7 is formed by a plastic spring 8 with a
lower spring ring 9 and an upper spring ring 10, which
essentially are arranged coaxial to one another, wherein a
respective plane E spanned by the spring rings 9, 10 essen-
tially extends perpendicular to a longitudinal axis y of the
plastic spring 8, wherein the spring rings 9, 10 furthermore
are compressibly connected to one another by spring struts
11 extending between the spring rings 9, 10, and wherein an
intermediate ring 39, which essentially extends perpendicu-
lar to the longitudinal axis y of the plastic spring 8, further-
more is formed over the height h of the plastic spring 8.

[0165] A dispenser, which is characterized in that two or
more intermediate rings 39 are provided, and in that at least
four spring struts 11 are distributed over the circumference
and extend over a circumferential angle range of a spring
ring 9, 10 of 90 degrees or less in the direction of the
longitudinal axis y.

[0166] A dispenser, which is characterized in that the
spring struts 9, 10 extend over a circumferential angle range
v of 10° or more.

[0167] A dispenser, which is characterized in that a lon-
gitudinal spring strut axis w is formed between the upper
spring ring 10 and the lower spring ring 9 with respect to a
circumferential extent of a spring strut 11, wherein said
longitudinal spring strut axis is intersected by the spring
strut 11 at least twice over the height h of the plastic spring
8.

[0168] A dispenser, which is characterized in that both
ends 40 of the spring strut 11 run into the lower and upper
spring ring 9, 10 on the same circumferential side referred
to the longitudinal spring strut axis w.

[0169] A dispenser, which is characterized in that the
plastic spring 8 is closed in the circumferential direction by
means of wall regions 41 that connect the spring struts 11 to
the spring rings 9, 10.

[0170] A dispenser, which is characterized in that a wall
region 41 has a radial thickness d" that corresponds to less
than half and up to one-fiftieth of the radial thickness d of a
spring strut 11.

[0171] A dispenser, which is characterized in that the
restoring device 7 is formed by a plastic spring 8 with a
lower spring ring 9 and an upper spring ring 10, which
essentially are arranged coaxial to one another, wherein a
respective plane E spanned by the spring rings 9, 10 essen-
tially extends perpendicular to a longitudinal axis y of the
plastic spring 8, wherein multiple intermediate rings 39, 39',
which essentially extend transverse to the longitudinal axis
y of the plastic spring 8, are formed over the height h of the
plastic spring 8, and wherein the spring rings 9, 10 and the
intermediate rings 39, 39' furthermore are connected to one
another by spring struts extending between the intermediate
rings 39, 39', as well as between the spring rings 9, 10 and
the intermediate rings 39, 39'.
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[0172] A dispenser, which is characterized in that two
intermediate rings 39, 39', which follow one another in the
direction r of the longitudinal axis y, are curved in opposite
directions.

[0173] A dispenser, which is characterized in that the
intermediate rings 39, 39' are respectively curved in a
concave manner or respectively curved in a convex manner
viewed from a central plane E' between two intermediate
rings 39, 39', which extends perpendicular to the longitudi-
nal axis y.

[0174] A dispenser, which is characterized in that a width
¢ of an intermediate ring 39, 39' measured in the direction r
of the longitudinal axis y is greater than a width ¢' of the
lower and/or upper spring ring 9, 10 measured in the same
direction r by 10 percent or more.

[0175] All disclosed characteristics are essential to the
invention (individually, but also in combination with one
another). The disclosure of the associated/attached priority
documents (copy of the priority application) is hereby fully
incorporated into the disclosure content of this application,
namely also for the purpose of integrating characteristics of
these documents into claims of the present application. The
characteristics of the dependent claims also characterize
independent inventive enhancements of the prior art without
the characteristics of a claim to which they refer, particularly
for submitting divisional applications on the basis of these
claims. The invention specified in each claim may addition-
ally comprise one or more of the characteristics that were
disclosed in the preceding description and, in particular, are
identified by reference symbols and/or included in the list of
reference symbols. The invention also concerns design
variations, in which individual characteristics cited in the
preceding description are not realized, particularly as far as
they are obviously dispensable for the respective intended
use or can be replaced with other, identically acting technical
means.

LIST OF REFERENCE SYMBOLS

[0176] 1 Dispenser

[0177] 2 Compound

[0178] 3 Dispenser pump
[0179] 4 Pump chamber
[0180] 5 Head piece

[0181] 6 Storage reservoir
[0182] 7 Restoring device
[0183] 8 Plastic spring
[0184] 9 Lower spring ring
[0185] 10 Upper spring ring
[0186] 11 Spring strut
[0187] 12 Transition section
[0188] 13 Follower piston
[0189] 14 Lower part
[0190] 15 Inlet valve

[0191] 16 Outlet valve
[0192] 17 Outer wall

[0193] 18 Pot bottom
[0194] 19 Opening

[0195] 20 Cylinder wall
[0196] 21 Pump piston
[0197] 22 Passage opening
[0198] 23 Pump piston part
[0199] 24 Hollow body
[0200] 25 Hold-down device
[0201] 26 Dispensing channel
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[0202] 27 Actuating surface
[0203] 28 Collar

[0204] 29 Support formation
[0205] 30 Support formation
[0206] 31 Guide wall

[0207] 32 Reducing section
[0208] 33 Triangular region
[0209] 34 Branch

[0210] 35 Rounded contour
[0211] 36 Rounded contour
[0212] 37 Second run-in radius
[0213] 38 First run-in radius
[0214] 39 Intermediate ring
[0215] 39' Intermediate ring
[0216] 40 End

[0217] 41 Wall region

[0218] 42 Dispensing opening
[0219] 43 Reducing section
[0220] 44 Reversal region
[0221] a Distance

[0222] a' Distance

[0223] b Width

[0224] b' Width

[0225] b" Width

[0226] ¢ Width

[0227] <" Width

[0228] d Thickness

[0229] d' Thickness

[0230] d" Thickness

[0231] e Radius dimension
[0232] h Height

[0233] m Slope

[0234] r Direction

[0235] r' Direction

[0236] s Slope dimension
[0237] u Overlapping dimension
[0238] v Circumferential angle range
[0239] w Longitudinal spring strut axis
[0240] x Axis

[0241] y Longitudinal axis
[0242] =z Central longitudinal axis
[0243] A Run-in plane

[0244] E Plane

[0245] E' Central plane

[0246] VE Vertical plane
[0247] o Angle

1-24. (canceled)

25. A dispenser (1) for dispensing flowable compounds
(2) such as liquid or paste-like compounds, comprising a
storage reservoir (6) for accommodating the compound (2)
and a dispenser pump (3) designed with a preferably modu-
lar construction, wherein the dispenser pump (3) has an inlet
channel and an outlet channel (26) and a pump chamber (4),
which is delimited by valves (15, 16) on the inlet side and
the outlet side, as well as a head piece (5), wherein the head
piece (5) has a dispensing opening (42), wherein a restoring
device (7) formed by a spring furthermore is provided
between the head piece (5) and the storage reservoir (6),
wherein the restoring device (7) is formed by a plastic spring
(8) with a lower spring ring (9) and an upper spring ring
(10), which essentially are arranged coaxial to one another,
wherein a respective plane (E) spanned by the spring rings
(9, 10) essentially extends perpendicular to a longitudinal
axis (y) of the plastic spring (8), wherein multiple interme-
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diate rings (39, 39'), which essentially extend transverse to
the longitudinal axis (y) of the plastic spring (8), are formed
over the height (h) of the plastic spring (8), and wherein the
spring rings (9, 10) and the intermediate rings (39, 39") are
connected to one another by spring struts (11) extending
between the intermediate rings (39, 39"), as well as between
the spring rings (9, 10) and the intermediate rings (39, 39"),
wherein two intermediate rings (39, 39"), which follow one
another in the direction (r) of the longitudinal axis (y), are
curved in opposite directions, wherein two spring struts (11),
which lie diametrically opposite of one another with respect
to the longitudinal axis (y), are provided in each connecting
plane between two intermediate rings (39, 39"), and wherein
a width (¢) of an intermediate ring (39, 39") measured in the
direction (r) of the longitudinal axis (y) is greater than a
width (c¢') of the lower and/or upper spring ring (9, 10)
measured in the same direction (r) by 10 percent or more.

26. The dispenser according to claim 25, wherein the
intermediate rings (39, 39') are respectively curved in a
concave manner or respectively curved in a convex manner
viewed from a central plane (E') between two intermediate
rings (39, 39'), which extends perpendicular to the longitu-
dinal axis (y).

27. A dispenser (1) for dispensing flowable compounds
(2) such as liquid or paste-like compounds, comprising a
storage reservoir (6) for accommodating the compound (2)
and a dispenser pump (3) designed with a preferably modu-
lar construction, wherein the dispenser pump (3) has an inlet
channel and an outlet channel (26) and a pump chamber (4),
which is delimited by valves (15, 16) on the inlet side and
the outlet side, as well as a head piece (5), wherein the head
piece (5) has a dispensing opening (42), wherein a restoring
device (7) formed by a spring furthermore is provided
between the head piece (5) and the storage reservoir (6),
wherein the restoring device (7) furthermore is formed by a
plastic spring (8) with a lower spring ring (9) and an upper
spring ring (10), which essentially are arranged coaxial to
one another, wherein a respective plane (E) spanned by the
spring rings (9, 10) essentially extends perpendicular to a
longitudinal axis (y) of the plastic spring (8), and wherein
the spring rings (9, 10) furthermore are compressibly con-
nected to one another by spring struts (11) extending over
more than 90 degrees in the circumferential direction,
wherein a run-in region between a spring strut (11) and a
spring ring (9, 10) has viewed from radially outside and with
respect to a circumferential direction of the spring ring (9,
10) a first run-in radius on one side and a second run-in
radius on the circumferentially opposite side, wherein the
second run-in radius is significantly smaller than the first
run-in radius, wherein the second run-in radius is with
respect to the cross section in the run-in plane (A) formed on
a reducing section (43) of the cross section, and wherein the
reducing section (43) has a branch (34) of approximately
constant width in the continuing longitudinal extent of the
spring strut (11).

28. The dispenser according to claim 27, wherein a spring
strut (11) has the tendency to move radially inward or
radially outward between the spring rings (9 and 10) in the
course of a compression of the plastic spring (8) from its
unloaded starting position.

29. The dispenser according to claim 28, wherein the
radially inward or radially outward motion of the spring strut
(11) is prevented by means of a radially inner and/or radially
outer support formation on the dispenser (1).
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30. The dispenser according to claim 27, wherein the
spring struts (11) run into the lower and/or upper spring ring
(9, 10) in a transition section (12), wherein a spring strut (11)
furthermore has a central longitudinal axis (z) that follows
the curved extent of the spring strut (11).

31. The dispenser according to claim 30, wherein, with
respect to a run-in plane (A) extending perpendicular to the
central longitudinal axis (z), the transition section (12) has
in the run-in region into the spring ring (9, 10) a width (b"),
which is greater than a width in a cross-sectional region
located in the approximate center of the longitudinal extent
of the spring strut (11) by 30 percent or more.

32. The dispenser according to claim 27, wherein the
reducing section (32) is in a view from radially outside
essentially realized triangularly with circumferentially
opposite rounded contours (35, 36).

33. The dispenser according to claim 27, wherein the
width corresponds to half or less of a greatest width (b) in
the triangular region (33).

34. The dispenser according to claim 33, wherein the
branch (34) only extends over part of the longitudinal extent
of the spring strut (11).

35. The dispenser according to claim 27, wherein a second
triangular region (33) and/or branch (34) is formed on the
opposite side starting from the upper spring ring (10).

36. The dispenser according to claim 35, wherein the
branches (34) partially overlap along the longitudinal extent.

37. A dispenser (1) for dispensing flowable compounds
(2) such as liquid or paste-like compounds, comprising a
storage reservoir (6) for accommodating the compound (2)
and a dispenser pump (3) designed with a preferably modu-
lar construction, wherein the dispenser pump (3) has an inlet
channel and an outlet channel (26) and a pump chamber (4),
which is delimited by valves (15, 16) on the inlet side and
the outlet side, as well as a head piece (5), wherein the head
piece (5) has a dispensing opening (42), wherein a restoring
device (7) formed by a spring furthermore is provided
between the head piece (5) and the storage reservoir (6),
wherein the restoring device (7) furthermore is formed by a
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plastic spring (8) with a lower spring ring (9) and an upper
spring ring (10), which essentially are arranged coaxial to
one another, wherein a respective plane (E) spanned by the
spring rings (9, 10) essentially extends perpendicular to a
longitudinal axis (y) of the plastic spring (8), wherein the
spring rings (9, 10) furthermore are compressibly connected
to one another by spring struts (11) extending between the
spring rings (9, 10), and wherein an intermediate ring (39),
which essentially extends perpendicular to the longitudinal
axis (y) of the plastic spring (8), furthermore is formed over
the height (h) of the plastic spring (8), wherein the plastic
spring (8) is closed in the circumferential direction by means
of' wall regions (41) that connect the spring struts (11) to the
spring rings (9, 10).

38. The dispenser according to claim 37, wherein two or
more intermediate rings (39) are provided, and wherein at
least four spring struts (11) are distributed over the circum-
ference and extend over a circumferential angle range of a
spring ring (9, 10) of 90 degrees or less in the direction of
the longitudinal axis (y).

39. The dispenser according to claim 27, wherein the
spring struts (9, 10) extend over a circumferential angle
range (v) of 10° or more.

40. The dispenser according to claim 37, wherein a
longitudinal spring strut axis (w) is formed between the
upper spring ring (10) and the lower spring ring (9) with
respect to a circumferential extent of a spring strut (11),
wherein said longitudinal spring strut axis is intersected by
the spring strut (11) at least twice over the height (h) of the
plastic spring (8).

41. The dispenser according to claim 37, wherein both
ends (40) of the spring strut (11) run into the lower and upper
spring ring (9, 10) on the same circumferential side referred
to the longitudinal spring strut axis (w).

42. The dispenser according to claim 37, wherein a wall
region (41) has a radial thickness (d") that corresponds to
less than half and up to one-fiftieth of the radial thickness (d)
of a spring strut (11).
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