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(54) TRIGGER-TYPE PUMP DISPENSER

(57) [Object]
To provide a trigger-type pump dispenser (A) which

is configured such that a trigger section (13) is depressed
by a thumb with a handle gripped, which is good in grip-
pability, which allows efficient transmission of finger pres-
sure to the trigger section (13) during spraying, and which
is excellent in operation.

[Solution]
The present invention is directed to a trigger-type

pump dispenser including: a cylinder section; a handle
section (12); a trigger section (13) located above the han-
dle section (12); and a nozzle section (4) from which liquid
is sprayed out of the cylinder section by depressing the
trigger section (13) with the handle section (12) gripped,
wherein the handle section (12) has a finger contact por-
tion (S) located posterior to a point of force of the trigger
section (13).
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Description

Technical Field

[0001] The present invention relates to pump dispens-
ers that are attached to containers to efficiently spray
liquid out of the containers and, more particularly, to a
trigger-type pump dispenser that is easy to grip and ca-
pable of efficiently transmitting finger pressure to a trigger
section.

Background Art

[0002] Currently, pump dispensers are widely used as
tools that are attached to containers to eject or spray
liquid out of the containers.
[0003] Such a pump dispenser normally includes a pis-
ton and a cylinder, and moving the piston applies pres-
sure into the cylinder to cause the liquid to be sprayed.
[0004] These pump dispensers are divided into types
according to how their pistons are moved, and one of the
types is a trigger-type pump dispenser whose trigger is
squeezed with four fingers (see Patent Literatures 1 and
2).
[0005] The trigger-type pump dispenser has a forward-
mounted actuating lever that corresponds to a trigger.
Gripping the lever by hand and moving it toward a near
side causes the piston, which is disposed in a horizontal
direction, to move in tandem with the lever to raise the
pressure of liquid in the cylinder.
[0006] This in turn causes the liquid to be quickly
sprayed out from a nozzle.

Citation List

Patent Literature

[0007]

PTL 1: Japanese Patent Application Laid-Open No.
2008-229445
PTL 2: Japanese Patent Application Laid-Open No.
2012-176379
PTL 3: Japanese Patent Application Laid-Open No.
2010-184182

Summary of Invention

Technical Problem

[0008] Incidentally, in squeezing the trigger of such a
trigger-type pump dispenser, it is necessary to grip the
entire periphery of the trigger-type pump dispenser with
the palm of a hand and squeeze the trigger crosswise
with fingers.
[0009] This makes it difficult for children with small
hands and disabled people with a weaker grip or lower
finger pressure to put any muscle in handling the trigger-

type pump dispenser, as they can only shallowly grip the
trigger.
[0010] Further, gripping the whole trigger-type pump
dispenser with four (or, for some people, two or three)
fingers may undesirably cause the hand to be soiled with
a liquid chemical or the like, if any, adhering to the pe-
riphery of the pump dispenser’s body.
[0011] In particular, a finger located directly below the
nozzle easily gets soiled.
[0012] In order to solve such problems, the inventor of
the present invention developed a trigger-type pump dis-
penser structured such that a handle provided directly
below a trigger makes it possible to grip the trigger and
the handle at the same time and depress the trigger
downward (see Patent Literature 3).
[0013] The trigger-type pump dispenser is operated
with the backward-mounted handle section supported by
four fingers and the trigger supported by the thumb. As
such, the trigger-type pump dispenser can be used with
the thumb straightened upward. Therefore, the trigger-
type pump dispenser is excellent in operability.
[0014] Therefore, the trigger-type pump dispenser is
easy for even children and others to handle and therefore
extremely useful.
[0015] However, from an ergonomic perspective, there
is a demand for a trigger-type pump dispenser that is
easier to use from the viewpoint of grippability.
[0016] The present invention has been made on the
basis of the background art to overcome the problems
associated with the background art.
[0017] That is, it is an object of the present invention
to provide a trigger-type pump dispenser which is con-
figured such that a trigger section is depressed by the
thumb with a handle section gripped, which is good in
grippability, which allows efficient transmission of finger
pressure to the trigger section during spraying, and which
is excellent in operation.

Solution to Problems

[0018] The inventor of the present invention diligently
studied in order to solve the problems described above.
As a result, by focusing attention on the shapes of a trig-
ger section and a handle section and their mutual posi-
tional relationship, the inventor found that a further im-
provement in operability can be achieved. On the basis
of this finding, the inventor accomplished the present in-
vention.
[0019] The present invention is directed to (1) a trigger-
type pump dispenser including: a cylinder section; a han-
dle section; a trigger section located above the handle
section; and a nozzle section from which liquid is sprayed
out of the cylinder section by depressing the trigger sec-
tion with the handle section gripped, wherein the handle
section has a finger contact portion located posterior to
a point of force of the trigger section.
[0020] The present invention is directed to (2) the trig-
ger-type pump dispenser according to (1), wherein the
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finger contact portion of the handle section has an angle
of inclination of 3 degrees to 10 degrees.
[0021] The present invention is directed to (3) the trig-
ger-type pump dispenser according to (1) or (2), wherein
the handle section and the trigger section are placed at
a distance of 35 to 45 mm from each other.
[0022] The present invention is directed to (4) the trig-
ger-type pump dispenser according to (1), including: a
cylinder structure; a piston structure that freely slides in
the cylinder section; a nozzle base section; the nozzle
section; and a cap section, wherein the cylinder structure
integrally includes the cylinder section, the trigger sec-
tion, and the handle section, the piston structure integral-
ly includes a piston section, a support section, and a plate
spring section, and by depressing the trigger section to-
ward the handle section, the piston section is depressed
to apply pressure into the cylinder section to eject liquid
through the nozzle section.
[0023] The present invention is directed to (5) a con-
tainer-equipped trigger-type pump dispenser including:
a container provided with a handle section; a cylinder
section; a trigger section located above the handle sec-
tion; and a nozzle section from which liquid is sprayed
out of the cylinder section by depressing the trigger sec-
tion with the handle section gripped, wherein the handle
section has a finger contact portion located posterior to
a point of force of the trigger section.
[0024] The present invention is directed to (6) the con-
tainer-equipped trigger-type pump dispenser according
to (5), wherein the finger contact portion of the handle
section has an angle of inclination of 3 degrees to 10
degrees.
[0025] The present invention is directed to (7) the con-
tainer-equipped trigger-type pump dispenser according
to (5), including: a cylinder structure; a piston structure
that freely slides in the cylinder section; a nozzle base
section; the nozzle section; and a cap section, wherein
the cylinder structure integrally includes the cylinder sec-
tion and the trigger section, the piston structure integrally
includes a piston section, a support section, and a plate
spring section, and by depressing the trigger section to-
ward the handle section, the piston section is depressed
to apply pressure into the cylinder section to eject liquid
through the nozzle section.
[0026] It should be noted that it is possible to employ
a configuration of a proper combination of (1) to (7), pro-
vided such a configuration is directed toward a purpose
of the present invention.

Advantageous Effects of Invention

[0027] The present invention is directed to a trigger-
type pump dispenser including: a cylinder section; a han-
dle section; a trigger section located above the handle
section; and a nozzle section from which liquid is sprayed
out of the cylinder section by depressing the trigger sec-
tion with the handle section gripped, wherein the handle
section has a finger contact portion located posterior to

a point of force of the trigger section. The trigger-type
pump dispenser is easy to grip, high in retentivity, and
excellent in operability.
[0028] As such, the present invention is also applicable
to a trigger-type pump dispenser whose container has a
heavy load.

Brief Description of Drawings

[0029]

Figure 1 is a perspective view of a trigger-type pump
dispenser of the present invention.
Figure 2 is a side view of the trigger-type pump dis-
penser of the present invention.
Figure 3 is a cross-sectional view of a state in which
a trigger section of the trigger-type pump dispenser
of the present invention is to be depressed.
Figure 4 is a diagram explaining a state in which the
trigger-type pump dispenser of the present invention
is being gripped.
Figure 5 is a cross-sectional view of a state in which
a trigger section of the trigger-type pump dispenser
of the present invention has been depressed.
Figure 6 shows a trigger-type pump dispenser on
which a panel test of Experiment 1 was conducted.
Fig. 7 shows the results of Experiment 1.
Figure 8 shows a trigger-type pump dispenser on
which a panel test of Experiment 2 was conducted.
Fig. 7 shows the results of Experiment 2.
Figure 10 is a diagram showing a container-
equipped trigger-type pump dispenser in a state
where the trigger-type pump dispenser is to be at-
tached to the mouth of the container.
Figure 11 is a diagram showing the container-
equipped trigger-type pump dispenser in a state
where the trigger-type pump dispenser has been at-
tached to the mouth of the container.
Figure 12 is a perspective view of a trigger-type pump
dispenser that is attached to a container.
Figure 13 is a cross-sectional view of the trigger-type
pump dispenser that is attached to a container.

Description of Embodiments

[0030] A preferred embodiment of the present inven-
tion is described in detail below with reference to the
drawings as needed.
[0031] In the drawings, the same components are giv-
en the same reference signs, and repetition of the same
descriptions is omitted.
[0032] Further, unless otherwise noted, positional re-
lationships such as top and bottom, left and right are
based on those shown in the drawings.
[0033] Furthermore, the dimensional ratios of the
drawings are not limited to those shown in the drawings.
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(First Embodiment)

[0034] A trigger-type pump dispenser A of the present
invention is structured such that by gripping a handle
section 12 and depressing (i.e., pulling down) a trigger
section 13 downward with fingers, a piston section 21 is
moved down to apply compressive force to liquid so that
the liquid is sprayed from a nozzle section 4.
[0035] Figure 1 is a perspective view of a trigger-type
pump dispenser of the present invention, and Figure 2
is a side view of the trigger-type pump dispenser of the
present invention.
[0036] Further, Figure 3 is a cross-sectional view of a
state in which a trigger section of the trigger-type pump
dispenser of the present invention is to be depressed.
[0037] The trigger-type pump dispenser A of the
present invention includes a cylinder structure 1, a piston
structure 2, a nozzle base section 3, the nozzle section
4, and a cap section 5.
[0038] The cylinder structure 1 integrally includes the
cylinder section 11, the handle section 12, and the trigger
section 13. The cylinder structure 1 also serves as a cover
(i.e., a housing). The piston structure 2 integrally includes
the piston section 21, a support section 22, and a plate
spring section 23.
[0039] The nozzle base section 3 is attached to the
piston structure 2, and the nozzle section 4 is attached
to the nozzle base section 3.
[0040] Meanwhile, the trigger-type pump dispenser A
includes two valves for opening and closing a liquid flow
passage. One of the valves is a first valve FV located in
a lower position, and the other of the valves is a second
valve SV located in a higher positon than the first valve
FV.
[0041] It should be noted here that the valves are ac-
cumulator valves.

(Cylinder Structure)

[0042] First, the cylinder structure 1 is described.
[0043] The cylinder structure 1 includes the cylinder
section 11, in which the piston section 21 slides, and the
handle section 12, which projects backward from the cyl-
inder section 11.
[0044] Moreover, the cylinder section 11 has an upright
wall portion 11A rising upward from a front end portion
of the cylinder section 11, and the trigger section 13 has
a thin walled portion 13B via which the trigger section 13
extends from the upright wall portion 11A.
[0045] This allows the thin walled portion 13B to serve
as a so-called "hinged portion" to allow the trigger section
13 to freely rotate.
[0046] The trigger section 13 has a thumb-placing por-
tion 13A that occupies a given area at a back end portion
of the trigger section 13, and in a case where the trigger
section 13 is depressed with a thumb placed on the
thumb-placing portion 13A, the thumb-placing portion
13A has a point of force P3 at its middle position.

[0047] The trigger section 13 has a substantially U-
shaped cross-section that is open downward. As such,
the trigger section 13 can cover at least a part of the
periphery of the handle section 12.
[0048] Moreover, the trigger section 13 can also cover
an upper portion of the after-mentioned piston stricture
2. As such, the trigger section 13 also serves as a cover
(i.e., a housing).
[0049] This structure makes it possible to place the thin
walled portion 13B in a backward position by placing the
upright wall portion 11A in a backward position.
[0050] This offers an advantage in that even in a case
where the distance L1 from the hinged portion 13B (ful-
crum P1) to the thumb-placing portion 13A (point of force
P3) is not sufficient, a high lever ratio can be ensured by
minimizing the distance from the hinged portion 13B (ful-
crum P1) to a point of action P2.
[0051] Meanwhile, the cylinder section 11 is in the
shape of multiple cylinders having different diameters.
The cylinder section 11 includes a large-diameter portion
111 and a small-diameter portion 112. The large-diam-
eter portion 111 has a rib on the upper side, and the
small-diameter portion 112 is located below the large-
diameter portion 111.
[0052] It should be noted that the large-diameter por-
tion 111 has its diameter reduced in an intermediate po-
sition.
[0053] The piston structure 21 slides up and down in
the large-diameter portion 111 of the cylinder section 11.
[0054] The handle section 12, which is integrally in-
cluded by the cylinder structure 1, extends downward in
the shape of an L, and is formed in a place located on
the same side as the trigger section 13 and directly below
the trigger section 13.
[0055] The handle section 12 has a substantially U-
shaped cross-section that is open downward. As such,
the handle section 12 has side walls that can cover a
partial region in the upper portion of the piston structure 2.
[0056] The handle section 12 is in a position to effi-
ciently spray the liquid in cooperation with the trigger sec-
tion 13 in spraying the liquid. This point will be described
below.
[0057] The trigger-type pump dispenser A of the
present invention makes it possible to hold up the thumb
in gripping the handle section 12 and place the thumb on
the trigger section 13, in particular the thumb-placing por-
tion 13A, so that the trigger section 13 can be squeezed
simply by depressing the trigger section 13 downward
with the thumb while gripping the handle section 12 by
getting four (or, for some people, three) fingers caught
in the handle section 12.
[0058] This eliminates the need to grip the whole trig-
ger-type pump dispenser A. The presence of the handle
section 12 makes it possible to easily operate the trigger
section 13 by utilizing the handle section 12. This allows
even children with small hands and others to easily han-
dle the trigger-type pump dispenser A.
[0059] In a case where the trigger section 13 is rotated
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by being depressed with the thin walled portion 13B (ful-
crum P1) as a starting point, the trigger section 13 is
stopped by coming into contact with a part of the handle
section 12.
[0060] Further, the trigger section 13 rotates upward
to return, but since the trigger section 13 has a locking
portion 13C that extends downward from the trigger sec-
tion 13 and engages with the upright wall potion 11, which
extends upward from the cylinder structure 1, the upward
rotation of the trigger section 13 is blocked at the point
in time where the locking portion 13C engages with the
upright wall potion 11A (top dead point).

(Piston Structure)

[0061] Next, the piston structure 2 is described.
[0062] The piston structure 2 integrally includes the
piston section 21, which slides in the cylinder section,
the support section 22, which projects toward a higher
position than the piston section 21, and the plate spring
section 23, which projects long backward from the sup-
port section 22.
[0063] Further, the support section 22 includes a pro-
jecting passage portion 22A that projects forward, and
the nozzle base section 3 is attached to the projection
passage portion 22A by being fitted onto the projection
passage portion 22A.
[0064] Further, the nozzle section 4 (which also serves
as a nozzle cap) is attached to the nozzle base section 3.
[0065] The support section 22 has a top surface in con-
tact with a lower surface of the aforementioned trigger
section 13, and serves as the point of action P2.
[0066] Therefore, rotating the trigger section 13 down-
ward causes the support section 22, i.e., the piston struc-
ture 2, to move down.
[0067] A valve case VC is fitted in the piston section
21 of the piston structure 2, and the second valve SV is
fitted in the valve case VC.
[0068] Further, the valve case VC has a hole formed
on the side thereof.
[0069] The second valve SV has its upper end valving
element normally in contact with a valve seat 22B formed
below the support section.
[0070] This structure allows the second valve SV to
fulfill a function of an accumulator valve.
[0071] It should be noted that the valve case VC (with
the second valve SV fitted therein) is attached to the pis-
ton section 2 simply by being strongly press-fitted into
the piston section 2 from underneath.
[0072] Note here that the second valve SV is structured
to have a valving element and a spring section. However,
a detailed description thereof is omitted.
[0073] Meanwhile, the cap 5 serves to attach the pump
dispenser A to a container B. The cap 5 is attached to
the container B, for example, by being screwed.
[0074] The cap 5 has an inward locking portion formed
at an upper end portion thereof, and the cylinder structure
1 has a rib formed such that the locking portion engages

with the rib.
[0075] Next, actuation of the trigger-type pump dis-
penser A is described.
[0076] Figure 4 is a diagram explaining a state in which
the trigger-type pump dispenser of the present invention
is being gripped, and Figure 5 is a cross-sectional view
of a state in which the trigger section of the trigger-type
pump dispenser of the present invention has been de-
pressed.
[0077] As shown in Figure 4, gripping the handle sec-
tion 12 and the trigger section 13 and depressing the
trigger section 13 downward causes the piston section
21 to move downward to raise the pressure of liquid in
the cylinder section.
[0078] The rise in the pressure of liquid in the cylinder
section causes the second valve SV to open (with the
first valve FV closed), so that the cylinder section 11 com-
municates with the nozzle section 4 via the projecting
passage portion 22A and the nozzle base section 3.
[0079] This causes the liquid to flow out from the cyl-
inder section 11 to the nozzle base section 3 through the
projecting passage portion 22A to be ejected from a noz-
zle opening of the nozzle section 4.
[0080] In this case, a downward movement of the pis-
ton section 21 lowers the nozzle opening in accordance
with the downward movement of the trigger section 13,
thus making it easy to aim at a target.
[0081] It should be noted that the trigger section 13 is
depressed so that a portion thereof (not illustrated) stops
upon contact with the handle section 12, and this position
is the bottom dead point of the trigger section 13.
[0082] Further, when the pressing force from the trig-
ger section 13 is released by losing hold of the trigger
section 13, the returning force of the plate spring section
23 causes the piston section 21 to rise back to its original
position with the second valve SV closed.
[0083] This causes a drop in the pressure in the cylin-
der section to cause the first valve FV to open (with the
second valve SV closed at this point in time), so that the
liquid is sucked out of the container’s body into the cyl-
inder section.
[0084] The upward return of the trigger section 13 is
achieved by the spring force of the plate spring section
23, which is integrally included by the piston structure 2.
[0085] The plate spring section 23 always applies up-
ward biasing force to the trigger section 13. Therefore,
even when the trigger section 13 is depressed with the
thumb put on the trigger section 13, releasing the thumb
from the trigger section 13 allows the trigger section 13
to spontaneously return to its original position.
[0086] At this point in time, the locking portion 13C of
the trigger section 13 engages with a locking portion 11B
of the cylinder structure 1 to block the upward rotation of
the trigger section 13 (top dead point).
[0087] As mentioned above, at the bottom dead point,
the trigger section 13 covers the side walls of the handle
section 12 (see Figure 2).
[0088] This causes side walls of the trigger section 13
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to move up and down along the side walls of the handle
section 12 in the process of movement. This allows the
trigger section 13 to stably move without swinging from
side to side.
[0089] It should be noted that the decrease in the
amount of liquid in the container’s body makes the pres-
sure in the container’s body negative to cause a depres-
sion in the container, and the trigger-type pump dispens-
er A includes negative-pressure eliminating means (not
illustrated) for eliminating such negative pressure.
[0090] As mentioned above, in the trigger-type pump
dispenser A of the present invention, the handle section
12 is located below the trigger section 13. This eliminates
the need to grip the whole pump dispenser in squeezing
the trigger section 13 to spray the liquid.
[0091] As shown in Figure 4, this makes it only neces-
sary to depress the trigger section 13 by putting the thumb
on the thumb-placing portion 13A with four (or, for some
people, two or three) fingers caught in the handle section
12.
[0092] This allows even children with small hands and
others to easily handle the trigger-type pump dispenser
A.
[0093] Furthermore, this prevents the hand from being
soiled with a liquid chemical, if any, adhering to the pump
dispenser per se, as the hand is away from the pump
dispenser’s body.

(Feature 1)

[0094] Furthermore, a positional relationship between
the handle section 12 and the trigger section 13, which
have been described above, is described.
[0095] According to the present invention, the handle
section 12 has a forward-inclined portion (referred to as
"finger contact portion S") with which the fingers of a grip-
per come into contact.
[0096] The forward inclination of the finger contact por-
tion S causes the thumb to be inclined forward, too, when
the handle section 12 is gripped with fingers placed ther-
eon.
[0097] The forward inclination of the thumb makes it
possible to easily put the thumb on the trigger section 13
and, at the same time, makes it easy to squeeze the
trigger section 13.
[0098] Furthermore, in a case where the handle sec-
tion 12 is gripped, the inclined surface of the finger con-
tact portion S generates a component force that dispers-
es the force of gravity of the trigger-type pump dispenser
A, thus making it easy to support the trigger-type pump
dispenser A.
[0099] This is effective in supporting the weight of the
whole container including the trigger-type pump dispens-
er A.
[0100] Experiments on the validity of this point will be
described below.

(Feature 2)

[0101] Further, according to the present invention, all
of the finger contact portion S is located posterior to (lat-
eral to) the point of force P3 of the trigger section 13.
[0102] Since the finger contact portion S is located pos-
terior to (lateral to) the point of force P3, gripping the
handle section 12 and placing the thumb on the thumb-
placing portion 13A causes the thumb to be inclined for-
ward, thus making it possible to easily perform an oper-
ation of pressing in the direction that the thumb is sup-
posed to be bent.
[0103] This puts no strain on the usage of fingers and
allows efficient transmission of finger pressure.
[0104] It should be noted that the thumb-placing por-
tion 13A has a large number of transverse linear projec-
tions formed thereon to allow force to be extremely ef-
fectively transmitted in a case where the trigger section
13 is squeezed with the thumb.
[0105] That is, specifically, from the state of being held
up with the handle section 12 gripped, the thumb is in-
clined forward to be placed on the thumb-placing portion
13 (point of force P3) of the trigger section.
[0106] It should be noted that the thumb-placing por-
tion 13A is a region in a part of the back end portion of
the trigger section 13 and is also exactly a portion on
which the ball of the thumb is placed.
[0107] The so-called point of force P3 can be said to
correspond to the intermediate position of the thumb-
placing portion 13A.
[0108] This makes it only necessary to depress the trig-
ger section 13 with the thumb in the direction that the
thumb bends.
[0109] Incidentally, when the finger contact portion S
is located anterior to (medial to) the point of force P3 of
the trigger section 13, it is necessary to get the thumb
caught in the thumb-placing portion 13A by holding up
the thumb posterior to a position directly above it while
gripping the handle section 12.
[0110] Thus, getting the thumb caught in the trigger
section 13 requires a first stage at which the thumb is
deflected in a direction opposite to the direction that the
thumb is supposed to bent, thus putting strain on the
fingers in terms of joint function.
[0111] In squeezing the trigger section 13 at a second
stage that follows, the trigger section 13 is depressed
with the thumb kept deflected. This makes it difficult to
perform the squeezing operation.
[0112] Normally, from the viewpoint of the grip stability
with which the handle section 12 is gripped and the thumb
is brought into contact with the trigger section 13, it is
preferable that the distance L between the trigger section
13 and the handle section 12 be 35 mm to 45 mm.

<Experimental Example 1>

[0113] As an experimental example of Feature 1 de-
scribed above, an experiment was conducted with vary-
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ing angles of forward inclination θ of the finger contact
portion S of the handle section 12.
[0114] A panel test was conducted on a trigger-type
pump dispenser A shown in Figure 6 with varying angles
of inclination θ of the finger contact portion S.
[0115] The panel test was conducted on a total of 43
randomly selected general adult males and females of
standard proportions to assess the operability of the trig-
ger-type pump dispenser A with varying angles of incli-
nation of 1 degree, 2 degrees, 3 degrees, 4 degrees, 5
degrees, 6 degrees, 7 degrees, 8 degrees, 9 degrees,
10 degrees, 11 degrees, and 12 degrees of the finger
contact portion S.
[0116] It should be noted that the other dimensions are
as illustrated.
[0117] An evaluation was carried out on the basis of
the following five-level rating system: Easy to operate in
depressing the trigger section (D); Slightly easy to oper-
ate in depressing the trigger section (s); Hard to say
whether it is easy or difficult to operate in depressing the
trigger section (Δ); Slightly hard operate in depressing
the trigger section (h); and Hard to operate in depressing
the trigger section (X).
[0118] Figure 7 shows the results, which show that
from the viewpoint of operability, excellence was exhib-
ited when the inclination θ of the inclined part of the finger
contact portion S fell within the range of 3 degrees to 10
degrees.
[0119] Similar experiments were conducted with vary-
ing dimensions of the body and exhibited similar tenden-
cies.

<Experimental Example 2>

[0120] An experiment was conducted on the operabil-
ity of trigger-type pump dispensers A shown in (A), (B),
and (C) of Figure 8.
[0121] The dimensions are as shown in Figure 6. The
finger contact portions S employed have an angle of in-
clination θ of 5 degrees. (A), (B), and (C) differ from each
other in terms of the positions of the handle sections.
[0122] A panel test was conducted on a total of 43 ran-
domly selected general adult males and females of
standard proportions in each of the cases of (A), (B), and
(C).
[0123] An evaluation was carried out in each of the
cases of (A), (B), and (C) by each person performing an
operation of depressing the trigger section 13 with the
thumb while gripping the handle section.
[0124] The evaluation was carried out on the basis of
the following five-level rating system: Easy to operate in
depressing the trigger section 13 (D); Slightly easy to
operate in depressing the trigger section 13 (s); Hard to
say whether it is easy or difficult to operate in depressing
the trigger section 13 (Δ); Slightly hard operate in de-
pressing the trigger section 13 (h); and Hard to operate
in depressing the trigger section 13 (X).
[0125] Figure 9 shows the results, which show that the

operability is excellent in the case (A) where all of the
finger contact portion S is located posterior to (lateral to)
the point of force P3 of the trigger section 13.
[0126] The first embodiment, which has been de-
scribed above, is an example in which the trigger-type
pump dispenser A is provided with the handle section
12. Alternatively, the container B, which is a separate
member, may be provided with the handle section 12.
[0127] That is, as in the aforementioned first embodi-
ment, the positional relationship between a handle sec-
tion 12A and a trigger section 13 and the validity of the
angle of inclination of the finger contact portion S of the
handle section 12A are also applicable to a second em-
bodiment, which is described next.

(Second Embodiment)

[0128] Figure 10 is a diagram showing a container-
equipped trigger-type pump dispenser A1 in a state
where the trigger-type pump dispenser A is to be attached
to the mouth of the container B.
[0129] Figure 11 is a diagram showing the container-
equipped trigger-type pump dispenser A1 in a state
where the trigger-type pump dispenser A has been at-
tached to the mouth of the container B.
[0130] Further, Figure 12 is a perspective view of a
trigger-type pump dispenser A that is attached to a con-
tainer.
[0131] Figure 13 is a cross-sectional view of the trigger-
type pump dispenser A that is attached to a container.
[0132] The container-equipped trigger-type pump dis-
penser A1 includes: a container B provided with a handle
section 12A; a cylinder section; a trigger section 13 lo-
cated above the handle section 12A; and a nozzle section
4 from which liquid is sprayed out of the cylinder section
by depressing the trigger section 13 with the handle sec-
tion 12A gripped.
[0133] The container-equipped trigger-type pump dis-
penser A1 further includes: a cylinder structure 1; a piston
structure 2 that freely slides in the cylinder section; a
nozzle base section 3; the nozzle section 4; and a cap
section 5.
[0134] The cylinder structure 1 integrally includes the
cylinder section 11 and the trigger section 13, and the
piston structure 2 integrally includes a piston section 21,
a support section 22, and a plate spring section 23.
[0135] Incidentally, in the trigger-type pump dispenser
A according to the aforementioned first embodiment, a
handle section is further integrated with the cylinder
structure 1.
[0136] By depressing the trigger section 13 toward the
handle section 12A, the piston section 21 is depressed
to apply pressure into the cylinder section to eject liquid
through the nozzle section 4.

(Feature 1)

[0137] The handle section 12A of the container-
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equipped trigger-type pump dispenser A1, too, has a for-
ward-inclined portion (referred to as "finger contact por-
tion S") with which the fingers of a gripper come into con-
tact (see the angle of inclination θ in Figure 11).
[0138] Therefore, in a state where the handle section
12A is gripped with the fingers placed thereon, the thumb
is necessarily inclined forward. This makes it possible to
easily put the thumb on the trigger section 13 and, at the
same time, makes it easy to squeeze the trigger section
13. This also makes it easy to support the whole weight
including the container B.

(Feature 2)

[0139] In the container-equipped trigger-type pump
dispenser A1, too, all of the handle section 12A of the
container B is located posterior to (lateral to) the point of
force P3 of the trigger section 13 of the container-
equipped trigger-type pump dispenser A1.
[0140] Therefore, gripping the handle section 12A and
placing the thumb on the thumb-placing portion 13A
causes the thumb to be inclined forward, thus making it
possible to perform an operation of pressing in the direc-
tion that the thumb is supposed to be bent.
[0141] This puts no strain on the usage of fingers and
allows efficient transmission of finger pressure. Features
1 and 2 described above of the container-equipped trig-
ger-type pump dispenser A1, too, were verified by con-
ducting experiments that are similar to those of the afore-
mentioned first embodiment.
[0142] As a result, similar evaluation results were ob-
tained.
[0143] That is, it was found that from the viewpoint of
operability, excellence was exhibited when the inclination
θ of the inclined part of the finger contact portion S fell
within the range of 3 to 10 degrees, and that the opera-
bility is excellent in the case (A) where all of the finger
contact portion S is located posterior to (lateral to) the
point of force P3 of the trigger section 13.
[0144] Normally, as in the aforementioned first embod-
iment, from the viewpoint of the grip stability with which
the handle section 12A is gripped and the thumb is
brought into contact with the trigger section 13, it is pref-
erable that the distance L between the trigger section 13
and the handle section 12A be 35 mm to 45 mm.
[0145] The present invention has been described by
taking an embodiment thereof as an example. However,
the present invention is not limited to the embodiment
described above, but may be modified in various ways.
[0146] The trigger-type pump dispenser can be adopt-
ed without being limited to an accumulator type. Further,
attaching a publicly-known orifice or foam maker to the
tip of the nozzle section makes it possible to choose to
eject liquid in the form of a mist or a foam.
[0147] Further, the trigger-type pump dispenser can
be used for containers for storing liquid such as cosmet-
ics, liquid detergents, laundry auxiliary agents, softeners,
shampoos, body soaps, dishwashing detergents.

Industrial Applicability

[0148] The present invention is directed to a trigger-
type pump dispenser which has a piston section that
hardly swings, which has low sliding resistance, and
which is easy for people with small hands to handle.
[0149] As such, the trigger-type pump dispenser is ap-
plicable to the field of industries in general for painting,
medical instruments, or the like.

Reference Signs List

[0150]

1 ··· cylinder structure
11 ··· cylinder section
11A ··· upright wall portion
11B ··· locking portion
111 ··· large-diameter portion
112 ··· small-diameter portion
12 ··· handle section
12A ··· handle section
13 ··· trigger section
13A ··· thumb-placing portion
13B ··· thin walled portion (hinged portion)
13C ··· locking portion
2 ··· piston structure
21 ··· piston section
22 ··· support section
22A ··· projecting passage portion
22B ··· valve seat
23 ··· plate spring section
3 ··· nozzle base section
4 ··· nozzle section
5 ··· cap section
A ··· trigger-type pump dispenser
A1 ··· container-equipped trigger-type pump dis-
penser
B ··· container
S ··· finger contact portion
FV ··· first valve
SV ··· second valve
VC ··· valve case
P1 ··· fulcrum
P2 ··· point of action
P3 ··· point of force

Claims

1. A trigger-type pump dispenser (A) comprising:

a cylinder section (11);
a handle section (12, 12A);
a trigger section (13) located above the handle
section (12, 12A); and
a nozzle section (4) from which liquid is sprayed
out of the cylinder section (11) by depressing
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the trigger section (13) with the handle section
(12, 12A) gripped,
wherein the handle section (12,12A) has a finger
contact portion (S) located posterior to a point
of force of the trigger section (13).

2. The trigger-type pump dispenser (A) according to
claim 1, wherein the finger contact portion (S) of the
handle section (12,12A) has an angle of inclination
of 3 degrees to 10 degrees.

3. The trigger-type pump dispenser (A) according to
claim 1 or 2, wherein the handle section (12, 12A)
and the trigger section (13) are placed at a distance
of 35 mm to 45 mm from each other.

4. The trigger-type pump dispenser (A) according to
claim 1, comprising:

a cylinder structure (1);
a piston structure (2) that freely slides in the cyl-
inder section (11);
a nozzle base section (3);
the nozzle section (4); and
a cap section (5),
wherein the cylinder structure (1) integrally in-
cludes the cylinder section (11), the trigger sec-
tion (13), and the handle section (12, 12A),
the piston structure (2) integrally includes a pis-
ton section (21), a support section (22), and a
plate spring section (23), and
by depressing the trigger section (13) toward the
handle section (12, 12A), the piston section (21)
is depressed to apply pressure into the cylinder
section (11) to eject liquid through the nozzle
section (4).

5. A container-equipped trigger-type pump dispenser
(A1) comprising:

a container provided with a handle section (12,
12A);
a cylinder section (11);
a trigger section (13) located above the handle
section; and
a nozzle section (4) from which liquid is sprayed
out of the cylinder section (11) by depressing
the trigger section (13) with the handle section
(12, 12A) gripped,
wherein the handle section (12,12A) has a finger
contact portion (S) located posterior to a point
of force of the trigger section (13).

6. The container-equipped trigger-type pump dispens-
er (A1) according to claim 5, wherein the finger con-
tact portion (S) of the handle section has an angle
of inclination of 3 degrees to 10 degrees.

7. The container-equipped trigger-type pump dispens-
er (A1) according to claim 5, comprising:

a cylinder structure (1);
a piston structure (2) that freely slides in the cyl-
inder section;
a nozzle base section (3);
the nozzle section (4); and
a cap section (5),
wherein the cylinder structure (1) integrally in-
cludes the cylinder section (11) and the trigger
section (13),
the piston structure (2) integrally includes a pis-
ton section (21), a support section (22), and a
plate spring section (23), and
by depressing the trigger section (13) toward the
handle section (12, 12A), the piston section (21)
is depressed to apply pressure into the cylinder
section (11) to eject liquid through the nozzle
section (4).
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