woO 2007/136207 A1 |10 0 0000 0 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | [.

) IO O 0 R 50O

International Bureau

(43) International Publication Date
29 November 2007 (29.11.2007)

(10) International Publication Number

WO 2007/136207 Al

(51) International Patent Classification:
B65D 83/76 (2006.01)

(21) International Application Number:
PCT/KR2007/002447

(22) International Filing Date: 19 May 2007 (19.05.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
10-2006-0045700 22 May 2006 (22.05.2006) KR

(71) Applicant (for all designated States except US): CHONG
WOO CO., LTD. [KR/KR]; 108B-6L, Namdong Ind.,

658-3, Gojan-dong, Namdong-gu, Inchon 405-818 (KR).

(72) Inventor; and
(75) Inventor/Applicant (for US only): LEE, Chung Kee

(74)

(81)

(34)

[KR/KR]; B-601, Samsung-Cherevillel Apt., 318-10,
Shinjeong-dong, Yangchon-gu, Seoul 158-076 (KR).

Agent: SOHN, Chang Kyu; 1403, Seongji Heights
2-cha Bldg., 642-16, Yoksam 1-dong, Kangnam-gu, Seoul
135-910 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN,
IS, JP, KE, KG, KM, KN, KP, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

[Continued on next page]

(54) Title: SMALL-SIZED HAND-OPERATED SPRAY PUMP

(57) Abstract: Disclosed herein is a small-sized hand-
operated spray pump. The spray pump includes a spray
nozzle (10) for spraying content, a housing (100) con-
structed in a narrow and long cylindrical structure to al-
low the content to be vertically moved therethrough, a
cap (20) for controlling the operation of the spray noz-
zle, a container (130) for containing the content, a clo-
sure (80), constructed in a symmetrical wing structure,
fixed to one side of housing, a shaft (30) vertically mov-
able along the inner surface of the housing, a piston (92)
mounted to the shaft while surrounding the lower end
of the shaft, a compression spring (90) for providing a
restoring force to the shaft at the time of pumping, a ball
(120) for opening and closing an inlet port of the hous-
ing at the time of pumping, and a case member (70) con-
structed in a three-stage frame structure.



WO 2007/136207 A1 | NI DA 000 0T 0000000 0

FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL.,  For two-letter codes and other abbreviations, refer to the "Guid-
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, ance Notes on Codes and Abbreviations" appearing at the begin-
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gagzette.

Published:

—  with international search report



WO 2007/136207 PCT/KR2007/002447

Description

SMALL-SIZED HAND-OPERATED SPRAY PUMP
Technical Field

[1] The present invention relates to a small-sized hand-operated pump, and, more par-
ticularly, to a small-sized hand-operated spray pump that can be mounted in a
cosmetics container formed in a thin plate shape.

Background Art

[2] Generally, a hand-operated pump is classified as a drop-type pump used in shampoo
containers or cosmetics containers or as a spray-type pump used in perfume containers
or mosquito repellent containers.

[3] Especially, a small-sized hand-operated pump has been normally used in cosmetics
containers that discharge a predetermined amount of liquid or emulsion content each
time because of its convenience. In this case, the hand-operated pump has been widely
used because of its characteristics that a predetermined amount of content can be easily
discharged each time by the hand-operated pump while the content is stored in the
container, and technologies related to the hand-operated pump have been continuously
developed.

[4] Meanwhile, the conventional hand-operated pump mainly includes a housing
forming the external appearance of the pump, a closure used to mount the housing to a
container, a stem communicating with the outlet port of a cap and vertically movable
along the housing, a shaft for guiding the vertical movement of the stem and
connecting the stem to the cap, a piston mounted to the stem such that the piston can be
vertically moved along the inner wall of the housing, a spring mounted to the inner
lower part of the housing, and a ball for opening and closing the inlet port formed in
the lower end of the housing.

[5] The conventional hand-operated pump is constructed in a structure in which the
hand-operated pump is mounted principally in a cylindrical or prismatic container case.
To this end, it is required that the conventional hand-operated pump have a specific
width.

[6] Also, the conventional hand-operated spray pump is constructed in a structure having
a large thickness and a large volume. As a result, the conventional hand-operated spray
pump is not suitable for a small-sized spray pump that is mounted in a perfume
container to spray a small amount of perfume.

[7] Recently, as the demand of consumers has abruptly changed, a large number of
samples for sales promotion have been provided, and the size of these samples is

normally small. For this reason, there is high necessity for a small-sized hand-operated



WO 2007/136207 PCT/KR2007/002447

[8]

[9]

[10]

2

spray pump constructed in a light-weighted and thin structure including a small-sized

container.
Disclosure of Invention
Technical Problem

Therefore, the present invention has been made to solve the above problems, and
other technical problems that have yet to be resolved.

Specifically, it is an object of the present invention to provide a small-sized hand-
operated spray pump that includes a plate-shaped container, such as a thin vinyl pack,
without difficulty, can be manufactured wholly in a thin shape and a small size, has a
low possibility of breakdown during the use of the spray pump, and is not easily
damaged when an external force is applied to the spray pump.

Technical Solution

In accordance with the present invention, the above and other objects can be ac-
complished by the provision of a small-sized hand-operated spray pump comprising: a
cap having a spray nozzle, the cap being coupled to a shaft such that the cap com-
municates with the upper end of the shaft, the cap being provided at the lower end or
side thereof with coupling extensions coupled to the upper end of a housing such that
the coupling extensions are vertically reciprocated; the housing constructed in an
elongated cylindrical structure forming the external appearance of the pump, the
housing being provided at the upper end thereof with a coupling guide, to which the
coupling extensions of the cap is coupled; a container mounted at the lower part of the
housing, the container being constructed in a plate-shaped structure containing content
(fluid); a closure fixed to the outer surface of the housing, the closure being
constructed in a symmetrical wing structure in which the upper part of the container is
in tight contact with opposite wing parts of the closure; the shaft having a horizontal
channel communicating with the inner space of the housing and a vertical channel
communicating with the horizontal channel, the shaft being vertically movable along
the inner surface of the housing, the shaft being connected to the lower end of the cap;
a piston mounted to the shaft for elastically opening and closing the horizontal
channel; a compression spring mounted between an inlet port formed in the inner
lower part of the housing and the shaft for providing a restoring force to the shaft at the
time of pumping; a ball disposed at the inner lower side of the inner space of the
housing for opening and closing the inlet port of the housing at the time of pumping;
and a case member coupled to the lower part of the coupling guide, the case being
constructed in a plate-shaped frame structure including frames protecting the container
while the frames are spaced a predetermined distance from the outer circumference of

the container.



WO 2007/136207 PCT/KR2007/002447

[11]

[12]

[13]

[14]

[15]

[16]

[17]

3

For example, when cosmetics samples, such as perfume, are provided for the sales
promotion of books, the samples are preferably inserted in the books. For this reason, a
small-sized hand-operated spray pump having a thin plate-shaped structure is needed.
Also, the books may be stacked one on another during the transportation or storage of
the books. For this reason, it is necessary for the spray pump to be strong enough not to
be damaged when a large load is applied to the spray pump.

Consequently, since the case member, which is constructed in a thin and solid plate-
shaped frame structure, is used in the small-sized hand-operated spray pump according
to the present invention, it is possible to prevent the breakage of components con-
stituting the pump, such as the housing, due to an external force applied to the pump
from top, bottom, or side thereof, to prevent the plate-shaped container containing the
content from being pressurized. Especially, the components constituting the pump are
safely protected from a strong external force applied to the pump from the side thereof.

Also, the cap is constructed in a simple structure in which the cap is directly coupled
to the upper part of the housing. Consequently, the cap is suitable for the structure of
the small-sized hand-operated spray pump having a small size and a thin shape, and
therefore, it is possible to reduce the manufacturing costs of the small-sized hand-
operated spray pump.

In a preferred embodiment, the shaft is provided in the outer surface thereof at a
position of the cap corresponding to the nozzle with a fluid distribution port, which is
constructed in the form of a radial channel. Consequently, the content contained in the
container is discharged through the nozzle such that the content is widely sprayed in a
predetermined range. Specifically, although only a small amount of content contained
in the container is discharged, the content is widely sprayed over a desired region.

In another preferred embodiment, the shaft is coupled with the cap while the upper
end of the shaft is spaced a predetermined distance from the inner upper end of the cap,
whereby the vertical channel of the shaft communicates with the fluid distribution port
while the shaft is coupled with the cap.

Specifically, when the cap is pressed downward to spray the content, the content
contained in the vertical channel of the shaft moves into the gap between the upper end
of the shaft and the inner upper end of the cap, and then moves to the fluid distribution
port along a groove formed in one side of the upper end of the fluid distribution port.

The conventional hand-operated spray pump is constructed in a structure in which
the content contained in the container passes through the horizontal channel and the
vertical channel of the shaft, passes through the fluid distribution port, and is then
directly sprayed through the nozzle. However, this structure in not suitable for mass
production of thin and small-sized hand-operated spray pumps. According to the

present invention, on the other hand, the predetermined gap is provided between the
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upper end of the shaft and the inner upper end of the cap so as to solve the above-
mentioned problem.

The fluid distribution port may be constructed in a concave-convex structure in
which guide grooves are radially inclined about a region of the cap corresponding to
the nozzle such that the content (fluid) is uniformly sprayed with a large radius at the
time of pumping.

Specifically, the fluid distribution port is integrally formed at the shaft, and therefore,
the small-sized hand-operated spray pump according to the present invention is
constructed in a more compact structure. Also, it is possible to solve the problems
caused during the assembly process due to the small size of the spray pump. The fluid
distribution port may be formed simultaneously, for example, with the manufacture of
the shaft.

Preferably, the shaft is provided at the lower part thereof with a piston coupling part,
to which the piston is mounted, a spring coupling part, to which the spring is mounted,
and a protrusion for preventing the spring from moving to the upper part of the shaft.
Consequently, the piston and the spring are stably mounted at the lower part of the
shaft.

As previously described, the coupling of the cap to the housing is accomplished by
the cooperation between the coupling extensions formed at the outer surface of the cap
and the coupling guide formed at the outer surface of the housing.

In a preferred embodiment, the coupling extensions are a pair of members extending
from the opposite sides of the lower end of the cap, each coupling extension is
provided at the lower end thereof with a coupling wedge, and the coupling guide
includes side extensions protruding in opposite directions for guiding the vertical
movement of the coupling extensions and through-holes formed in the respective side
extensions. In this case, the coupling guide may be formed at the front surface and/or
the rear surface of the housing.

The structure of the closure is not particularly restricted so long as the housing and
the container are securely coupled with each other by the closure. For example, the
closure may be constructed in a structure in which the maximum thickness of the
closure not greater than the thickness of a body of the housing, and the thickness of the
opposite wing parts of the closure is reduced from the body of the housing to the ends
thereof.

The closure may be constructed in a structure in which the opposite wing parts of the
closure are symmetrical to each other at the front and rear surfaces thereof. Also, the
closure and the housing may be separately or integrally formed depending upon the
convenience of the molding and assembly processes.

Preferably, the piston is constructed in a structure in which the outer diameter of the
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piston, at a region where the horizontal channel of the shaft is closed while the piston
is mounted to the shaft, is less than the inner diameter of the housing, the outer
diameter of the piston, at the lower end of the piston having an outward tapered
structure (incline), is greater than the inner diameter of the housing, and the tapered
lower end of the piston is in tight contact with the inner surface of the housing while
the tapered lower end is elastically compressed.

In this case, the lower end of the piston is constructed in the tapered incline structure,
and therefore, the coupling between the lower end of the piston and the inner surface of
the housing is more tightly accomplished. Also, as the tapered lower end of the piston
is elastically widened due to the hydraulic pressure generated in the housing at the time
of pumping, and therefore, the content moves to the horizontal channel of the shaft
through the gap between the lower end of the piston and the shaft.

The structure of the container containing the content is not particularly restricted so
long as the container is formed in the shape of a thin plate. For example, the container
may be made of a vinyl pack or plastic. Preferably, when the container is used as a
small-sized container for containing perfume, the container is made of a transparent
material for allowing a user to confirm the content contained in the container from the
outside with the naked eye.

The coupling between the container and the closure may be accomplished in various
manners. For example, when the container is made of a vinyl pack, the container and
the closure may be coupled with each other by a bonding agent so as to maximize the
sealability between the container and the closure. When the container is made of
plastic, on the other hand, the container and the closure may be coupled with each
other by thermal welding so as to maximize the sealability between the container and
the closure.

Preferably, the case member is constructed in a three-stage frame structure. Con-
sequently, it is easy to attach and detach the container to and from the case member,
and it is possible to prevent an external force from being applied to the container while
the content contained in the container is confirmed from the outside.

In a preferred embodiment, the three-stage frame structure includes an upper frame, a
middle frame, and a lower frame, the upper frame being provided in the central region
thereof with a circular through-hole, through which the housing is vertically inserted,
the middle frame or the lower frame being provided in the central region thereof with
an elliptical through-hole, through which the container is vertically inserted such that
the container is coupled with the middle frame or the lower frame.

Specifically, the housing may be inserted through the circular through-hole formed in
the central region of the upper frame such that the housing is mounted in the lower part

of the case member, and the container containing the content is inserted sequentially
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through the elliptical through-hole of the lower frame and the elliptical through-hole of
the middle frame such that the container is coupled to the closure of the housing in a
sealed state.

Preferably, the case member is constructed in a structure in which the thickness of
the case member is reduced from the central part thereof, where the housing is
mounted, to the opposite sides thereof. Consequently, it is possible to protect the comp
onents constituting the pump, such as the housing, from a load applied to the central
part of the case member. Also, while the spray pump according to the present invention
is inserted in a book, the side ends of the case member do not protrude outward, and
therefore, it is possible to prevent the damage to the book during the storage or
handling of the book.

According to circumstances, the respective frames of the three-stage frame structure
may be provided in opposite sides about the central regions thereof with elongated
grooves, which are arranged horizontally. Consequently, a load generated by an
external force applied from the sides of the respective frames may be dispersed to the
through-holes. Also, the weight of the respective frames may be reduced by the
through-holes.

Advantageous Effects

The small-sized hand-operated spray pump according to the present invention
provides several effects. The spray pump according to the present invention is
constructed in a compact structure. The operation of the spray pump according to the
present invention is stably carried out although the size of the spray pump is greatly
reduced. Also, the thickness of the spray pump according to the present invention is
very small while the plate-shaped container is mounted to the spray pump. In addition,
the components constituting the pump and the container containing the content are ef-
fectively protected from an external force by virtue of the frame-structure case member
which is located a predetermined distance from the outer circumference of the
container. Also, it is possible to see the content from the outside.

Brief Description of the Drawings

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 perspective view illustrating a small-sized hand-operated spray pump
according to a preferred embodiment of the present invention;

FIG. 2A is a front view of the small-sized hand-operated spray pump shown in FIG.
L;

FIG. 2B is a plan view of the small-sized hand-operated spray pump shown in FIG.
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FIG. 2C is a bottom view of the small-sized hand-operated spray pump shown in
FIG. 1;

FIG. 2D is a left-side view of the small-sized hand-operated spray pump shown in
FIG. 1;

FIG. 3 is a partially enlarged sectional view illustrating a region S of FIG. 2A;

FIG. 4A is a partially enlarged perspective view illustrating a shaft region of the
small-sized hand-operated spray pump shown in FIG. 1;

FIG. 4B is a vertical sectional view illustrating the shaft region of the small-sized
hand-operated spray pump shown in FIG. 1;

FIG. 5A is a partially enlarged perspective view illustrating a fluid distribution port
region T of FIG. 4A;

FIG. 5B is a vertical sectional view illustrating the fluid distribution port region T of
FIG. 4A;

FIG. 6A is a partially enlarged perspective view illustrating a lower region U of the
shaft shown in FIG. 4A;

FIG. 6B is a front view illustrating the lower region U of the shaft shown in FIG. 4A;

FIG. 6C is a side view illustrating the lower region U of the shaft shown in FIG. 4A;
and

FIGS. 7A to 7C are partial typical views illustrating the operation of the small-sized
hand-operated spray pump according to the present invention.

Mode for the Invention

Now, a preferred embodiment of the present invention 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 embodiment.

FIG. 1 is a perspective view typically illustrating a small-sized hand-operated spray
pump 900 according to a preferred embodiment of the present invention. FIG. 2A is a
front view typically illustrating the small-sized hand-operated spray pump 900 shown
in FIG. 1, FIG. 2B is a plan view typically illustrating the small-sized hand-operated
spray pump 900 shown in FIG. 1, FIG. 2C is a bottom view typically illustrating the
small-sized hand-operated spray pump 900 shown in FIG. 1, and FIG. 2D is a left-side
view typically illustrating the small-sized hand-operated spray pump 900 shown in
FIG. 1.

Referring to these drawings, the small-sized hand-operated spray pump 900 includes
a spray nozzle 10 for spraying content, a housing 100 constructed in a narrow and long
cylindrical structure serving as a channel for allowing the content to be vertically

moved therethrough, a cap 20 for controlling the operation of the spray nozzle 10, a
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container 130 for containing the content, a closure 80 fixed to one side of housing 100,
the closure 80 being constructed in a symmetrical wing structure, a shaft 30 vertically
movable along the inner surface of the housing 100, a piston (not shown) mounted to
the shaft 30 while surrounding the lower end of the shaft 30, a compression spring 90
for providing a restoring force to the shaft at the time of pumping, a ball 120 for
opening and closing an inlet port of the housing 100 at the time of pumping, and a case
member 70 constructed in a three-stage frame structure for protecting the container 130
from an external force.

When the cap 20 is pressed to pump the content out of the container 130, the content,
which is introduced into the housing 100 through the inlet port formed in the lower
part of the housing 100, passes through a horizontal channel and a vertical channel
formed in the lower part of the shaft 30, and is then discharged to the outside through
the spray nozzle 10.

The maximum thickness of the closure 80, which is constructed in the symmetrical
wing structure, is equal to or less than the thickness of a body of the housing 100.
Opposite wing parts of the closure 80, which are symmetrical to each other at the front
and rear thereof, are constructed in a structure in which the thickness of the wing parts
is reduced from the body of the housing 100 to the ends thereof, whereby the closure
80 is easily coupled to the container 130.

The case member 70 is constructed in the three-stage frame structure, including an
upper frame 72, a middle frame 74, and a lower frame 76, to protect the housing 100
and the container 130 from an external force. The upper frame 72 is provided in the
central region thereof with a circular through-hole 112, through which the housing 100
is inserted. The middle frame 74 is provided in the central region thereof with an
elliptical through-hole 110, through which the container 130 is inserted. Also, the
lower frame 76 is provided in the central region thereof with an elliptical through-hole
114, through which the container 130 is inserted.

In opposite sides of the respective frames 72, 74, and 76 are formed elongated
grooves, which are arranged horizontally, such that a load generated by an external
force applied from the sides of the frames 72, 74, and 76 is dispersed to the through-
holes 110, 112, and 114. Also, the weight of the respective frames 72, 74, and 76 is
reduced by the through-holes 110, 112, and 114.

FIG. 3 is a partially enlarged sectional view typically illustrating a region S of FIG.
2A.

Referring to FIG. 3, coupling extensions 40 extends by a predetermined length from
the opposite sides of the lower end of the cap 20. At the lower end of each coupling
extension 40 is formed a coupling wedge 42. A coupling guide 50 includes side

extensions 54 protruding horizontally from the upper end of the housing 100 in



WO 2007/136207 PCT/KR2007/002447

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

9

opposite directions and through-holes 52 formed in the respective side extensions 54.
The coupling between the cap 20 and the housing 100 is securely accomplished by the
insertion of the coupling wedges 42 of the coupling extensions 40 into the through-
holes 52 of the coupling guide 50.

The shaft 30 is coupled with the cap 20 while a gap 24 is provided between the upper
end of the shaft 30 and the inner upper end of the cap 20. Consequently, the vertical
channel 34 of the shaft 30 communicates with a fluid distribution port 12 via the gap
24,

The lower end of the piston 92 mounted to the lower part of the shaft 30 has an
outward tapered incline 94, by which the piston 92 is in tight contact with the inner
surface of the housing 100 while the piston 92 is elastically compressed.

FIG. 4A is a partially enlarged perspective view typically illustrating the shaft region
of the small-sized hand-operated spray pump shown in FIG. 1, and FIG. 4B is a vertic
al sectional view typically illustrating the shaft region of the small-sized hand-operated
spray pump shown in FIG. 1.

Referring to FIGS. 4A and 4B, the shaft 30 is provided at the lower part thereof with
a horizontal channel 32, which communicates with the inner space of the housing 100.
The vertical channel 34 of the shaft 30, which perpendicularly communicates with the
horizontal channel 32, extends to the upper end of the shaft 30. The shaft 30 is
vertically moved along the inner surface of the housing 100.

FIG. 5A is a partially enlarged perspective view typically illustrating a fluid dis-
tribution port region T of FIG. 4A, and FIG. 5B is a vertical sectional view typically il-
lustrating the fluid distribution port region T of FIG. 4A.

Referring to FIGS. 5A and 5B, the fluid distribution port 12 is formed in the outer
surface of the shaft 30 at a region 18 of the cap corresponding to the nozzle. The fluid
distribution port 12 is constructed in the form of a radial channel. Specifically, the fluid
distribution port 12 is constructed in a concave-convex structure 16 in which guide
grooves 14 are radially inclined about the region 18 of the cap corresponding to the
nozzle. A connection groove 35 is formed between the upper end of the shaft and the
fluid distribution port 12. Consequently, the content, which passes through the vertical
channel 34, is supplied to the fluid distribution port 12 through the connection groove
35 at the time of pumping.

FIG. 6A is a partially enlarged perspective view typically illustrating a lower region
U of the shaft shown in FIG. 4A, FIG. 6B is a front view typically illustrating the
lower region U of the shaft shown in FIG. 4A, and FIG. 6C is a side view typically il-
lustrating the lower region U of the shaft shown in FIG. 4A.

Referring to FIGS. 6A to 6C, the shaft 30 is provided at the lower part thereof with a
piston coupling part 36, to which the piston is mounted, a spring coupling part 39, to



WO 2007/136207 PCT/KR2007/002447

[67]

[68]

[69]

[70]

[71]

10

which the spring is mounted, and a protrusion 38 for preventing the spring from
moving to the upper part of the shaft. At the time of pumping, the content (not shown)
contained in the housing passes through depressions 37 formed in opposite sides of the
protrusion 38, passes through the horizontal channel 32 of the shaft 30, and then moves
to the upper part of the shaft through the vertical channel 34 communicating with the
horizontal channel 32.

FIGS. 7A to 7C are partial typical views illustrating the operation of the small-sized
hand-operated spray pump according to the present invention. Specifically, FIG. 7A is
a typical view illustrating the small-sized hand-operated spray pump before the cap is
pressed, FIG. 7B is a typical view illustrating the flow of the content after the cap is
pressed, and FIG. 7C is an enlarged typical view illustrating the flow of the content in
the fluid distribution port of the shaft.

Referring to these drawings, the content is contained in a section A below the piston
and the container (not shown) before the cap 20 is pressed. When the cap 20 is pressed
to pump the content out, the shaft 30 is moved downward to compress the compression
spring 90, and the ball 120 is pushed due to the hydraulic pressure of the content. As a
result, the inlet port 102 of the housing is closed.

At this time, the content contained in a section B pushes the lower end 94 of the
piston, by virtue of the hydraulic pressure of the content generated when the cap 20 is
pressed, and is introduced into the horizontal channel 32 and the vertical channel 34 of
the shaft 30 through the gap therebetween. After that, the content passes through the
gap 24 between the upper end of the shaft 30 and the inner upper end of the cap 20,
and is uniformly sprayed through the nozzle 10 with a large radius while the content is
rotated in the radial guide grooves 14 of the fluid distribution port 12.

Although the preferred embodiment of the present invention has been disclosed for
illustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit of
the invention as disclosed in the accompanying claims.

Industrial Applicability

As apparent from the above description, the small-sized hand-operated pump
according to the present invention has industrial applicability in that the small-sized
hand-operated pump is constructed in a compact structure, and the operation of the
small-sized hand-operated pump is stably carried out although the size of the spray

pump is greatly reduced.
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Claims

A small-sized hand-operated spray pump comprising:

a cap having an spray nozzle, the cap being coupled to a shaft such that the cap
communicates with the upper end of the shaft, the cap being provided at the
lower end or side thereof with coupling extensions coupled to the upper end of a
housing such that the coupling extensions are vertically reciprocated;

the housing constructed in an elongated cylindrical structure forming the external
appearance of the pump, the housing being provided at the upper end thereof
with a coupling guide, to which the coupling extensions of the cap is coupled;

a container mounted at the lower part of the housing, the container being
constructed in a plate-shaped structure containing content (fluid);

a closure fixed to the outer surface of the housing, the closure being constructed
in a symmetrical wing structure in which the upper part of the container is in
tight contact with opposite wing parts of the closure;

the shaft having a horizontal channel communicating with the inner space of the
housing and a vertical channel communicating with the horizontal channel, the
shaft being vertically movable along the inner surface of the housing, the shaft
being connected to the lower end of the cap;

a piston mounted to the shaft for elastically opening and closing the horizontal
channel,

a compression spring mounted between an inlet port formed in the inner lower
part of the housing and the shaft for providing a restoring force to the shaft at the
time of pumping;

a ball disposed at the inner lower side of the inner space of the housing for
opening and closing the inlet port of the housing at the time of pumping; and

a case member coupled to the lower part of the coupling guide, the case being
constructed in a plate-shaped frame structure including frames protecting the
container while the frames are spaced a predetermined distance from the outer
circumference of the container.

The spray pump according to claim 1, wherein the shaft is provided in the outer
surface thereof at a position of the cap corresponding to the nozzle with a fluid
distribution port, which is constructed in the form of a radial channel.

The spray pump according to claim 2, wherein the shaft is coupled with the cap
while the upper end of the shaft is spaced a predetermined distance from the
inner upper end of the cap, whereby the vertical channel of the shaft com-
municates with the fluid distribution port while the shaft is coupled with the cap.

The spray pump according to claim 2, wherein the fluid distribution port is
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constructed in a concave-convex structure in which guide grooves are radially
inclined about a region of the cap corresponding to the nozzle such that the
content (fluid) is uniformly sprayed with a large radius at the time of pumping.
The spray pump according to claim 1, wherein the shaft is provided at the lower
part thereof with a piston coupling part, to which the piston is mounted, a spring
coupling part, to which the spring is mounted, and a protrusion for preventing the
spring from moving to the upper part of the shaft.

The spray pump according to claim 1, wherein the coupling extensions are a pair
of members extending from the opposite sides of the lower end of the cap, each
coupling extension is provided at the lower end thereof with a coupling wedge,
and the coupling guide includes side extensions protruding in opposite directions
for guiding the vertical movement of the coupling extensions and through-holes
formed in the respective side extensions.

The spray pump according to claim 1, wherein the closure is constructed in a
structure in which the maximum thickness of the closure not greater than the
thickness of a body of the housing, and the thickness of the opposite wing parts
of the closure is reduced from the body of the housing to the ends thereof.

The spray pump according to claim 1, wherein the piston is constructed in a
structure in which the outer diameter of the piston, at a region where the
horizontal channel of the shaft is closed while the piston is mounted to the shaft,
is less than the inner diameter of the housing, the outer diameter of the piston, at
the lower end of the piston having an outward tapered structure (incline), is
greater than the inner diameter of the housing, and the tapered lower end of the
piston is in tight contact with the inner surface of the housing while the tapered
lower end is elastically compressed.

The spray pump according to claim 1, wherein the container is made of a plate-
shaped vinyl pack or plastic.

The spray pump according to claim 1, wherein the case member is constructed in
a three-stage frame structure.

The spray pump according to claim 10, wherein the three-stage frame structure
includes an upper frame, a middle frame, and a lower frame, the upper frame
being provided in the central region thereof with a circular through-hole, through
which the housing is vertically inserted, the middle frame or the lower frame
being provided in the central region thereof with an elliptical through-hole,
through which the container is vertically inserted such that the container is
coupled with the middle frame or the lower frame.

The spray pump according to claim 10, wherein the respective frames of the

three-stage frame structure are provided in opposite sides about the central
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regions thereof with elongated grooves, which are arranged horizontally.
The spray pump according to claim 1, wherein the case member is constructed in
a structure in which the thickness of the case member is reduced from the central

part thereof, where the housing is mounted, to the opposite sides thereof.
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