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(54) MANUAL SPRAY PUMP

(57) Disclosed herein is a hand-operated spray
pump configured to discharge a predetermined amount
of content upon pressing a button and to suction a resid-
ual portion of the content in an end of a nozzle after dis-
charging the content, the hand-operated spray pump in-
cluding a housing forming the external appearance of the
pump, a housing cap configured to seal the internal space
of the housing from the outside, the closure configured
to mount a container containing content in the housing,
the closure being integrally formed with the housing cap,
a stem configured to move upward and downward while
being connected to the lower end of the button, the shaft
configured to move upward and downward along the in-
side of the housing cap while being coupled to the outside
of the stem, a piston configured to move upward and
downward along the inner wall of the housing, a com-
pression spring provided between a side protrusion
formed at the upper end of the shaft at the side of the
shaft and the housing cap, an opening and closing mem-
ber configured to move upward into and downward from
the vertical channel through the lower end of the stem
such that the residual content in the nozzle is suctioned
after pumping, and a sealing member mounted at the
lower end of the stem in a state in which the sealing mem-
ber is in tight contact with the outside of the opening and
closing member inserted into the vertical channel.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a hand-oper-
ated spray pump configured to discharge a predeter-
mined amount of content upon pressing a button, and,
more particularly, to a hand-operated spray pump includ-
ing a housing forming the external appearance of the
pump, a housing cap configured to seal the internal space
of the housing from the outside, the closure configured
to mount a container containing content in the housing,
the closure being integrally formed with the housing cap,
a stem configured to move upward and downward while
being connected to the lower end of the button, the shaft
configured to move upward and downward along the in-
side of the housing cap while being coupled to the outside
of the stem, a piston configured to move upward and
downward along the inner wall of the housing, a com-
pression spring provided between a side protrusion
formed at the upper end of the shaft at the side of the
shaft and the housing cap, an opening and closing mem-
ber configured to move upward into and downward from
the vertical channel through the lower end of the stem
such that the residual content in the nozzle is suctioned
after pumping, and a sealing member mounted at the
lower end of the stem in a state in which the sealing mem-
ber is in tight contact with the outside of the opening and
closing member inserted into the vertical channel.

BACKGROUND OF THE INVENTION

[0002] A hand-operated pump has been normally used
in bath goods or cosmetics containers that discharge a
predetermined amount of liquid, emulsion, or oil content
each time because of its convenience. Especially, the
hand-operated pump has been widely used because of
its characteristics that a predetermined amount of con-
tent can be easily discharged each time by the hand-
operated pump while the content is stored in the contain-
er, and technology related to the hand-operated pump
has been continuously developed.
[0003] A conventional hand-operated spray pump
mainly includes a housing forming the external appear-
ance of the pump, a closure used to mount the housing
to a container, a stem communicating with a discharge
port formed at a button and configured to be moved up-
ward and downward along the housing, a shaft config-
ured to guide the upward and downward movement of
the stem and to connect the stem to the button, a housing
cap configured to guide upward and downward move-
ment of the shaft and to seal the internal space of the
housing from the outside, a piston mounted to the stem
such that the piston can be moved upward and downward
along the inner wall of the housing, a compression spring
mounted to the inner lower part of the housing, and a ball
configured to open and close an inlet port formed at the
lower end of the housing.

[0004] However, the conventional hand-operated
spray pump has several problems as follows:

First, the compression spring is located on the route
along which the content flows, with the result that
the compression spring comes into contact with the
content. Consequently, it is difficult for the content
to flow due to the compression spring. That is, flow
resistance to the content is increased by the com-
pression spring. Also, the compression spring may
be deteriorated. In this case, the content may also
be deteriorated.

[0005] Second, a residual portion of the content is
present at the discharge port of the button after pumping
the content, which is not preferable in view of sanitation.
Also, if such content exhibits low viscosity, the content
may fall or be solidified, thus clogging the discharge port
of the button.
[0006] Third, sealability with respect to the content in
the container is increasingly reduced due to repetitive
pumping. Especially when a pump containing oil for
cleansing cosmetics and beauty products is used, the
content does not leak at first due to spreadability of the
oil; however, leakage of the content occurs with the pas-
sage of time.
[0007] Various structures have been developed to
solve the above problems; however, there is no hand-
operated spray pump providing satisfactory results yet.
For this reason, there is high necessity for technology
that is capable of fundamentally solving the above prob-
lems.

SUMMARY OF THE INVENTION

[0008] Therefore, the present invention has been
made to solve the above problems, and other technical
problems that have yet to be resolved.
[0009] Specifically, it is an object of the present inven-
tion to provide a hand-operated spray pump configured
such that high sealing force is provided to prevent leak-
age of content, residual content is not present in a dis-
charge port of the pump but is introduced into the pump
after pumping, the assembly of the pump is easy and
simple, there is a low possibility of pump breakdown, and
the content in the pump is not deteriorated.
[0010] In accordance with an aspect of the present in-
vention, the above and other objects can be accom-
plished by the provision of a hand-operated spray pump
configured to discharge a predetermined amount of con-
tent upon pressing a button and to suction a residual
portion of the content in an end of a nozzle after discharg-
ing the content, the hand-operated spray pump including
(a) a housing forming the external appearance of the
pump, (b) a housing cap configured to guide upward and
downward movement of a shaft, to connect the housing
to a closure, and to seal the internal space of the housing
from the outside, (c) the closure coupled to the upper
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part of the housing at the outside of the housing via the
housing cap for mounting a container containing content
in the housing, the closure being integrally formed with
the housing cap, (d) a stem having a horizontal channel
communicating with the internal space of the housing
and a vertical channel communicating with the horizontal
channel, the stem being configured to move upward and
downward while being connected to a lower end of the
button, (e) the shaft configured to move upward and
downward along the inside of the housing cap while being
coupled to the outside of the stem, (f) a piston configured
to move upward and downward along the inner wall of
the housing for opening and closing the horizontal chan-
nel of the stem while being mounted to the lower part of
the stem, (g) a compression spring provided between a
side protrusion formed at the upper end of the shaft at
the side of the shaft and the housing cap for providing
restoring force to the shaft during pumping, (h) an open-
ing and closing member located at the lower part of the
housing in the internal space of the housing for opening
and closing an inlet port formed at the lower end of the
housing during pumping, the opening and closing mem-
ber being configured to move upward into and downward
from the vertical channel through the lower end of the
stem such that the residual content in the nozzle is suc-
tioned after pumping, and (i) a sealing member mounted
at the lower end of the stem in a state in which the sealing
member is in tight contact with the outside of the opening
and closing member inserted into the vertical channel for
increasing force necessary to suction and seal the resid-
ual content.
[0011] In the hand-operated spray pump having the
above-described structure according to the present in-
vention, when the button is pressed to pump content
(hereinafter, referred to as a pressurized mode), the com-
pression spring located between the side protrusion of
the shaft and the housing cap is compressed, with the
result that the content in the internal space of the housing
is discharged through the discharge port of the button
via the vertical channel of the stem. On the other hand,
when the force applied to the button is released (herein-
after, referred to as a relaxed mode), restoring force of
the compression spring is transmitted to the shaft, with
the result that the content in the container is introduced
into the internal space of the housing.
[0012] Since the compression spring, which provides
restoring force necessary to perform the pumping oper-
ation, is not located on the route along which the content
flows, therefore, flow resistance to the content is reduced,
and there is low possibility of the content being contam-
inated due to the compression spring, as previously de-
scribed.
[0013] Also, the residual content in the nozzle is suc-
tioned into the stem after pumping by the sealing member
mounted at the lower end of the stem and the opening
and closing member moving upward into and downward
from the vertical channel through the lower end of the
stem. Consequently, it is possible to effectively prevent

the hand-operated spray pump from being contaminated
due to the residual content in the end of the nozzle of the
button. In addition, if the content is low-viscosity oil, it is
possible to effectively prevent the residual content from
falling from the inlet of the nozzle or being solidified with
the passage of time, and therefore, it is possible to ef-
fectively prevent the inlet of the nozzle from being
clogged.
[0014] Furthermore, the sealing member functions to
improve sealability between the vertical channel of the
stem and the container, and therefore, it is possible to
prevent the content from leaking from the interface be-
tween the opening and closing member and the lower
end of the stem.
[0015] In a preferred example, the opening and closing
member may include an upper end vertical extension
configured to be inserted into the vertical channel of the
stem, the opening and closing member may be provided
at the side of the lower part thereof located at the inlet
port formed at the lower end of the housing with radial
protrusions extending outward, and the upper end verti-
cal extension may be configured to move along a hollow
inside of the sealing member while the upper end vertical
extension is in tight contact with the hollow inside of the
sealing member.
[0016] That is, in the pressurized mode, a portion of
the upper end vertical extension of the opening and clos-
ing member is inserted into the vertical channel of the
stem to pressurize the content in the container, with the
result that the content in the stem is smoothly discharged
through the nozzle. On the other hand, in the relaxed
mode, the stem, which has been moved in the lower di-
rection of the housing, is raised to the original position
thereof by the restoring force of the compression spring,
with the result that the portion of the upper end vertical
extension of the opening and closing member inserted
into the stem is moved out of the stem. At this time, the
internal pressure of the stem is lowered in proportion to
the space occupied by the upper end vertical extension
moved out of the stem, with the result that the residual
content in the inlet of the nozzle is suctioned into the stem
by pressure difference between the stem and the outside,
and therefore, the residual content is removed from the
inlet of the nozzle after pumping.
[0017] In a preferred example of the above structure,
the opening and closing member may be configured to
have a hollow structure open at the lower end thereof,
and a projection part may be formed at the inside of the
inlet port formed at the lower end of the housing for re-
stricting upward movement of the opening and closing
member. In this structure, the upward and downward
movement of the radial protrusions is restricted by the
projection part.
[0018] That is, since the opening and closing member
is configured to have a hollow structure open at the lower
end thereof, the opening and closing member elastically
comes into tight contact with the inlet port formed at the
lower end of the housing by the internal pressure of the
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housing increased in the pressurized mode, thereby fur-
ther improving sealability.
[0019] In another example, the opening and closing
member may be provided at the lower end thereof with
a depression, and the depression may be coupled to a
suction ball to improve sealability with respect to the inlet
port formed at the lower end of the housing.
[0020] During pumping, the suction ball is moved up-
ward and downward along with the opening and closing
member to further improve sealability with respect to the
inlet port formed at the lower end of the housing by grav-
ity.
[0021] Meanwhile, the sealing member may include a
suction cover configured to have a hollow structure. The
suction cover may have an outer circumference config-
ured in a shape corresponding to the inner circumference
of the stem at the lower end of the stem, and an inner
protrusion may be formed at the inner circumference of
the suction cover at the lower end of the suction cover
for improving tight contact between the outer circumfer-
ence of the opening and closing member at the upper
end of the opening and closing member and the inner
circumference of the suction cover at the lower end of
the suction cover.
[0022] That is, the outer circumference of the suction
cover is configured in a shape corresponding to the inner
circumference of the stem at the lower end of the stem,
with the result that the coupling between the suction cover
and the stem is easily achieved. In the structure in which
the suction cover and the stem are coupled, the suction
cover may be moved upward and downward along with
the stem during pumping.
[0023] Also, the inner protrusion formed at the inner
circumference of the suction cover at the lower end of
the suction cover may improve tight contact between the
outer circumference of the opening and closing member
at the upper end of the opening and closing member (for
example, the outer circumference of the upper end ver-
tical extension of the opening and closing member) and
the inner circumference of the suction cover at the lower
end of the suction cover.
[0024] The material for the suction cover is not partic-
ularly restricted as long as the material does not react
with the content in the pump and exhibits high sealability.
For example, the suction cover may be made of linear
low-density polyethylene (LLDPE). When the above ma-
terial is used, friction at the interface between the suction
cover and the opening and closing member is reduced,
with the result that wear at the contact regions between
the suction cover and the opening and closing member
is minimized, which is preferable.
[0025] According to circumstances, the sealing mem-
ber may include a suction cover configured to have a
hollow structure and a suction ring mounted at a top of
the suction cover, and the suction cover may have an
outer diameter greater than the outer diameter of the suc-
tion ring.
[0026] That is, the sealing member is configured in a

double sealed type structure achieved by the suction cov-
er and the suction ring, thereby further improving seala-
bility. Also, the outer diameter of the suction cover is
greater than the outer diameter of the suction ring, and
the inner circumference of the stem at the lower part of
the stem is configured to have a multi-step structure cor-
responding to the suction cover and the suction ring,
thereby easily achieving the coupling of the suction cover
and the suction ring to the inner circumference of the
stem at the lower part of the stem.
[0027] In the above structure, the materials for the suc-
tion cover and the suction ring are not particularly restrict-
ed as long as the material improves sealability with re-
spect to the opening and closing member. For example,
the suction cover may be made of high-density polyeth-
ylene (HDPE), which is inexpensive and exhibits high
chemical resistance, and the suction ring may be made
of silicone or rubber, which exhibits high sealability, high
flexibility, and high chemical resistance.
[0028] Especially when the suction ring is made of
such material having high flexibility and sealability as de-
scribed above is used, friction at the interface between
the suction ring and the opening and closing member is
reduced, and sealability at the interface between suction
ring and the opening and closing member is greatly im-
proved.
[0029] Furthermore, in the double sealed type struc-
ture in which the sealing member includes the suction
cover and the suction ring, sealability between the seal-
ing member and the opening and closing member is fur-
ther improved, for example, in a case in which the content
contained in the pump is oil, since the suction ring exhibits
higher sealability than injection-molded plastic. When oil
is used as material for cleansing cosmetics and beauty
products, the oil does not leak at first due to spreadability
of the oil; however, leakage of the oil may occur with the
passage of time. The above problem may be solved by
the double sealed type structure achieved by the suction
cover and the suction ring as described above.
[0030] The material for the opening and closing mem-
ber is not particularly restricted as long as the material
does not react with the content in the pump. For example,
the opening and closing member may be preferably
made of linear low-density polyethylene (LLDPE), which
exhibits high flexibility.
[0031] When such material exhibiting high flexibility is
used as described above, sealability between the sealing
member and the opening and closing member is im-
proved, while friction at the interface between the sealing
member and the opening and closing member is reduced
as previously described, which is preferable.
[0032] Meanwhile, the material for the stem is not par-
ticularly restricted as long as the material exhibits high
fatigue resistance, high rigidity, and high abrasion resist-
ance. For example, the stem may be made of poly-
oxymethylene (POM).
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DESCRIPTION OF DRAWINGS

[0033] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a vertical sectional view illustrating a hand-
operated spray pump according to an embodiment
of the present invention;

FIG. 2 is an enlarged plan view illustrating a stem of
the pump shown in FIG. 1 including a vertical sec-
tional view of the stem;

FIG. 3 is an enlarged plan view illustrating a sealing
member of the pump shown in FIG. 1 including a
vertical sectional view of the sealing member;

FIG. 4 is an enlarged plan view illustrating an opening
and closing member of the pump shown in FIG. 1
including a vertical sectional view of the opening and
closing member;

FIG. 5 is a vertical sectional view illustrating a hand-
operated spray pump according to another embod-
iment of the present invention;

FIG. 6 is a plan view illustrating a suction cover con-
stituting a sealing member of the pump shown in
FIG. 5 including a vertical sectional view of the suc-
tion cover;

FIG. 7 is a plan view illustrating a suction ring con-
stituting the sealing member of the pump shown in
FIG. 5 including a vertical sectional view of the suc-
tion ring;

FIG. 8 is a vertical sectional view illustrating the pump
of FIG. 5 in a pressurized mode;

FIG. 9 is a vertical sectional view illustrating the pump
of FIG. 5 in a relaxed mode; and

FIG. 10 is a vertical sectional view illustrating a pump
configured to have a structure in which a suction ball
is coupled to the lower end of an opening and closing
member of the pump.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0034] Now, preferred embodiments of the present in-
vention will be described in detail with reference to the
accompanying drawings. It should be noted, however,
that the scope of the present invention is not limited by
the illustrated embodiments.
[0035] FIG. 1 is a vertical sectional view typically illus-

trating a hand-operated spray pump according to an em-
bodiment of the present invention.
[0036] Referring to FIG. 1, a hand-operated spray
pump 100 includes a housing 110 forming the external
appearance of the pump, the housing 100 being config-
ured in a multi-step shape, the diameter of which is re-
duced downward, a button 170 having a nozzle 172
formed therein, a housing cap 140 configured to guide
upward and downward movement of a shaft 120, to con-
nect the housing to a closure 130, and to seal the internal
space of the housing 110 from the outside, the closure
130 coupled to the upper part of the housing 110 at the
outside of the housing 110 via the housing cap 140 for
mounting a container (not shown) containing content in
the housing 110, the closure 130 being integrally formed
with the housing cap 140, a stem 150 having a horizontal
channel 152 communicating with the internal space of
the housing 110 and a vertical channel 154 communicat-
ing with the horizontal channel 152, the stem 150 being
configured to move upward and downward while being
connected to the lower end of the button 170, and the
shaft 120 configured to move upward and downward
along the inside of the housing cap 140 while being cou-
pled to the outside of the stem 150.
[0037] A piston 160 configured to move upward and
downward along the inner wall of the housing for opening
and closing the horizontal channel 152 is located in the
lower part of the stem 150. A compression spring 180
configured to provide restoring force to the shaft 120 dur-
ing pumping is mounted between a side protrusion 122
formed at the upper end of the shaft 120 at the side of
the shaft 120 and the housing cap 140.
[0038] Also, an opening and closing member 190 con-
figured to open and close an inlet port 112 formed at the
lower end of the housing 110 during pumping is located
at the lower part of the housing 110 in the internal space
of the housing 110. The opening and closing member
190 moves upward into and downward from the vertical
channel 154 through the lower end of the stem 150 such
that residual content in the nozzle 172 is suctioned after
pumping.
[0039] Meanwhile, a sealing member 200 mounted at
the lower end of the stem 150 is configured to have a
structure in which the sealing member 200 is in tight con-
tact with the outside of the opening and closing member
190 inserted into the vertical channel 154 for increasing
force necessary to suction and seal residual content.
[0040] FIG. 2 is an enlarged plan view typically illus-
trating the stem of the pump shown in FIG. 1 including a
vertical sectional view of the stem.
[0041] Referring to FIG. 2 together with FIG. 1, the
stem 150 is configured to have a hollow structure open
at the upper and lower parts thereof. At the lower part of
the stem 150, the inner circumference of the stem 150
is configured to have a multi-step structure 158 corre-
sponding to the shape of the sealing member 200 such
that tight contact between the stem 150 and the sealing
member 200 is easily achieved.
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[0042] Also, an extension protrusion 156 is formed at
the outer circumference of the stem 150 at the lower part
of the stem 150. When the extension protrusion 156 is
engaged with the internal multi-step structure of the hous-
ing 110, therefore, the downward movement of the stem
150 for pumping is ended.
[0043] FIG. 3 is an enlarged plan view typically illus-
trating the sealing member of the pump shown in FIG. 1
including a vertical sectional view of the sealing member.
[0044] Referring to FIG. 3 together with FIG. 1, the
sealing member 200 is embodied by a suction cover con-
figured to have a hollow structure. The outer circumfer-
ence of the suction cover is configured in a shape corre-
sponding to the inner circumference of the stem 200 at
the lower end of the stem 200. Also, an inner protrusion
202 is formed at the inner circumference of the suction
cover at the lower end of the suction cover. The inner
protrusion 202 improves tight contact between the outer
circumference of the opening and closing member 190
at the upper end of the opening and closing member 190
and the inner circumference of the suction cover at the
lower end of the suction cover.
[0045] FIG. 4 is an enlarged plan view typically illus-
trating the opening and closing member of the pump
shown in FIG. 1 including a vertical sectional view of the
opening and closing member.
[0046] Referring to FIG. 4 together with FIG. 1, the
opening and closing member 190 is configured to have
a hollow structure open at the lower end 195 thereof. The
opening and closing member includes an upper end ver-
tical extension 192, which is configured to be inserted
into the vertical channel 154 of the stem 150. At the side
of the lower part of the opening and closing member lo-
cated at the inlet port 112 formed at the lower end of the
housing 110 are formed radial protrusions 194, which
extend outward.
[0047] Also, the upper end vertical extension 192 is
configured to move along the hollow inside of the sealing
member 200 while the upper end vertical extension 192
is in tight contact with the hollow inside of the sealing
member 200. The upward and downward movement of
the radial protrusions 194 is restricted by a projection
part 114 formed at the inside of the inlet port 112 formed
at the lower end of the housing 110 for preventing sep-
aration of the opening and closing member 190 in the
upward direction of the housing 110.
[0048] FIG. 5 is a vertical sectional view typically illus-
trating a hand-operated spray pump according to another
embodiment of the present invention.
[0049] Referring to FIG. 5, a hand-operated spray
pump 102 is configured to have a structure in which a
sealing member 210 is modified to more effectively suc-
tion content, such as oil exhibiting low viscosity, remain-
ing at the end of the nozzle 172 into the vertical channel
154 of the housing 110.
[0050] That is, the hand-operated spray pump 102 of
FIG. 5 is identical in structure to the hand-operated spray
pump 100 of FIG. 1 excluding the sealing member 210.

Therefore, the sealing member 210 will hereinafter be
described in detail, and a description will not be given of
the other components of the hand-operated spray pump
102.
[0051] FIG. 6 is a plan view typically illustrating a suc-
tion cover constituting the sealing member of the pump
shown in FIG. 5 including a vertical sectional view of the
suction cover, and FIG. 7 is a plan view typically illustrat-
ing a suction ring constituting the sealing member of the
pump shown in FIG. 5 including a vertical sectional view
of the suction ring.
[0052] Referring to FIGS. 6 and 7 together with FIG.
5, the sealing member 210 includes a suction cover 212
configured to have a hollow structure and a suction ring
216 mounted at the top of the suction cover 212. The
suction cover 212 has an outer diameter R greater than
an outer diameter r of the suction ring 216. As a result,
the hand-operated spray pump 102 of FIG. 5 is config-
ured to have a double sealed type structure achieved by
the suction cover 212 and the suction ring 216 as com-
pared with the hand-operated spray pump 100 of FIG. 1,
thereby further improving sealability with respect to the
opening and closing member 190.
[0053] FIG. 8 is a vertical sectional view typically illus-
trating the pump of FIG. 5 in a pressurized mode, and
FIG. 9 is a vertical sectional view typically illustrating the
pump of FIG. 5 in a relaxed mode.
[0054] Referring first to FIG. 8, in a pressurized mode,
the stem 150 is simultaneously moved downward upon
the downward movement of the shaft 120, with the result
that the compression spring 180 located between the
side protrusion 122 formed at the upper end of the shaft
120 at the side of the shaft 120 and the housing cap 140
is compressed.
[0055] When the button 170 is pushed, the shaft 120
and the stem 150 mounted at the inside of the shaft 120
are simultaneously moved downward, and therefore, the
internal pressure of the housing 110 is increased. As a
result, content in the housing 110 is introduced into the
vertical channel 154 of the stem 150 via the horizontal
channel 152 of the stem 150. Also, the content pushes
the opening and closing member 190 downward, with
the result that the inlet port 112 formed at the lower end
of the housing 110 is closed.
[0056] Meanwhile, frictional force which the outer cir-
cumferential part 162 of the piston 160 has with respect
to the inside of the housing 110 is greater than frictional
force which the inner circumferential part 164 of the piston
160 has with respect to the outside of the stem 150, and
therefore, the piston is not moved until the lower end of
the shaft 120 reaches the upper end of the inner circum-
ferential part 164 of the piston 160. As a result, the vertical
channel 154 of the stem 150 communicates with the in-
ternal space S of the housing 110, and therefore, content
pressurized in the internal space S of the housing 110 is
introduced into the vertical channel 154 of the stem 150
and is then moved upward.
[0057] Referring to FIG. 9, in a relaxed mode, the shaft
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120 and the stem 150 are simultaneously moved upward
by restoring force of the compression spring 180, with
the result that the piston 160 is not moved until the inner
circumferential part 164 of the piston 160 comes into con-
tact with the extension protrusion 156 formed at the lower
end of the stem 150 due to the difference in frictional
force between the outer circumferential part 162 and the
inner circumferential part 164 of the piston 160 as de-
scribed above.
[0058] Consequently, the stem 150 is moved upward
while the vertical channel 154 of the stem 150 does not
communicate with the internal space S of the housing
110, and therefore, pressure is lowered in the internal
space S of the housing 110. As a result, the opening and
closing member 190 is opened, and therefore, content
is introduced into the internal space S of the housing 110.
Consequently, the lowering of pressure is solved.
[0059] In the relaxed mode, pressure is also lowered
in the vertical channel 154 of the stem 150, and therefore,
residual content in the inlet of the nozzle 172 is suctioned
into the vertical channel 154 of the stem 150. As a result,
it is possible to effectively prevent the residual content
from falling from the inlet of the nozzle 172 or being so-
lidified.
[0060] FIG. 10 is a vertical sectional view typically il-
lustrating a pump configured to have a structure in which
a suction ball is coupled to the lower end of an opening
and closing member of the pump.
[0061] Referring to FIG. 10, an opening and closing
member 196 is provided at the lower end thereof with a
depression 1962. The depression 1962 is coupled to a
suction ball 198 to improve sealability with respect to the
inlet port 112 formed at the lower end of the housing 110.
[0062] During pumping, the suction ball 198 is moved
upward and downward along with the opening and clos-
ing member 196 to open and close the inlet port 112
formed at the lower end of the housing 110. The inlet port
112 formed at the lower end of the housing 110 is effec-
tively sealed by gravity and the spherical structure of the
suction ball 198.

INDUSTRIAL APPLICABILITY

[0063] As is apparent from the above description, the
hand-operated spray pump according to the present in-
vention is configured such that residual content in the
nozzle is suctioned into the vertical channel of the stem
after pumping by the sealing member mounted at the
lower end of the stem and the opening and closing mem-
ber moving upward into and downward from the vertical
channel through the lower end of the stem. Consequent-
ly, it is possible to effectively prevent the discharge port
of the hand-operated spray pump from being clogged
due to the residual content in the end of the nozzle of the
button. In addition, it is possible to effectively prevent the
hand-operated spray pump from being contaminated due
to the residual content in the end of the nozzle of the
button.

[0064] Also, the compression spring is not located on
the route along which the content flows, and therefore,
it is possible to prevent the content from being contami-
nated due to flow resistance of the content and the com-
pressing spring.
[0065] Although the preferred embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Claims

1. A hand-operated spray pump configured to dis-
charge a predetermined amount of content upon
pressing a button and to suction a residual portion
of the content in an end of a nozzle after discharging
the content, the hand-operated spray pump compris-
ing:

(a) a housing forming an external appearance
of the pump;
(b) a housing cap configured to guide upward
and downward movement of a shaft, to connect
the housing to a closure, and to seal an internal
space of the housing from an outside;
(c) the closure coupled to an upper part of the
housing at an outside of the housing via the
housing cap for mounting a container containing
content in the housing, the closure being inte-
grally formed with the housing cap;
(d) a stem having a horizontal channel commu-
nicating with the internal space of the housing
and a vertical channel communicating with the
horizontal channel, the stem being configured
to move upward and downward while being con-
nected to a lower end of the button;
(e) the shaft configured to move upward and
downward along an inside of the housing cap
while being coupled to the outside of the stem;
(f) a piston configured to move upward and
downward along an inner wall of the housing for
opening and closing the horizontal channel of
the stem while being mounted to a lower part of
the stem;
(g) a compression spring provided between a
side protrusion formed at an upper end of the
shaft at a side of the shaft and the housing cap
for providing restoring force to the shaft during
pumping;
(h) an opening and closing member located at
a lower part of the housing in the internal space
of the housing for opening and closing an inlet
port formed at a lower end of the housing during
pumping, the opening and closing member be-
ing configured to move upward into and down-
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ward from the vertical channel through a lower
end of the stem such that the residual content
in the nozzle is suctioned after pumping; and
(i) a sealing member mounted at the lower end
of the stem in a state in which the sealing mem-
ber is in tight contact with an outside of the open-
ing and closing member inserted into the vertical
channel for increasing force necessary to suc-
tion and seal the residual content.

2. The hand-operated spray pump according to claim
1, wherein the opening and closing member com-
prises an upper end vertical extension configured to
be inserted into the vertical channel of the stem, the
opening and closing member is provided at a side
of a lower part thereof located at the inlet port formed
at the lower end of the housing with radial protrusions
extending outward, and the upper end vertical ex-
tension is configured to move along a hollow inside
of the sealing member while the upper end vertical
extension is in tight contact with the hollow inside of
the sealing member.

3. The hand-operated spray pump according to claim
2, wherein the opening and closing member is con-
figured to have a hollow structure open at a lower
end thereof, and a projection part is formed at the
inside of the inlet port formed at the lower end of the
housing for restricting upward movement of the
opening and closing member.

4. The hand-operated spray pump according to claim
2, wherein the opening and closing member is pro-
vided at a lower end thereof with a depression, and
the depression is coupled to a suction ball to improve
sealability with respect to the inlet port formed at the
lower end of the housing.

5. The hand-operated spray pump according to claim
1, wherein the sealing member comprises a suction
cover configured to have a hollow structure, the suc-
tion cover has an outer circumference configured in
a shape corresponding to an inner circumference of
the stem at the lower end of the stem, and an inner
protrusion is formed at an inner circumference of the
suction cover at a lower end of the suction cover for
improving tight contact between an outer circumfer-
ence of the opening and closing member at an upper
end of the opening and closing member and the inner
circumference of the suction cover at the lower end
of the suction cover.

6. The hand-operated spray pump according to claim
5, wherein the suction cover is made of linear low-
density polyethylene (LLDPE).

7. The hand-operated spray pump according to claim
1, wherein the sealing member comprises a suction

cover configured to have a hollow structure and a
suction ring mounted at a top of the suction cover,
and the suction cover has an outer diameter greater
than an outer diameter of the suction ring.

8. The hand-operated spray pump according to claim
7, wherein the suction cover is made of high-density
polyethylene (HDPE), and the suction ring is made
of silicone or rubber.

9. The hand-operated spray pump according to claim
1, wherein the opening and closing member is made
of linear low-density polyethylene (LLDPE), and the
stem is made of polyoxymethylene (POM).
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