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(54) Trigger-type sprayer with stopper member

(57) A sprayer eliminating the probability of loss of
the stopper member which blocks the turn of the trigger
lever, enabling the stopper member to be easily operat-
ed by one hand thus improving operability. A piston (21)
is constituted by a first piston (18) and a second piston
(22) coupled thereto in a manner to cover it. The second
piston is covered by a pushing member (27). A stopper
member (25) is provided to turn about the pushing mem-
ber between a locking position and an unlocking in the
direction in which the piston reciprocates. The pushing
member has a hitting protuberance (27d) that hits the
stopper member when the stopper member is turned to
the locking position, and the stopper member has an es-
caping recess that escapes the hitting protuberance
when the stopper member is turned to the unlocking po-
sition. When the stopper member is turned to the locking
position, the pushing member is blocked from being
pushed down. When the stopper member is turned to
the unlocking position, the blocked state is reset.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention is concerned with a
sprayer for spraying a cosmetic, an antiseptic solution,
a washing solution, a drug, or a coating material, which
works to spray the content in a cylinder chamber into
the outside at a nozzle through a piston when a trigger
lever is turned to push the pushing member down. The
invention further relates to a trigger-type spray unit in
the sprayer which is mounted on the open portion of the
container to suck the content and to spray it to the out-
side.

Description of the Related Art

[0002] In a conventional sprayer with the trigger-type
spray unit as taught in, for example, Japanese Unexam-
ined Patent Publication (Kokai) No. 210601/2000, a lock
member which is a stopper member is fitted to the noz-
zle when the sprayer is not in use thereby to block the
trigger lever from being turned.
[0003] According to Japanese Unexamined Patent
Publication (Kokai) No. 233145/2000, further, a lock
member which is a stopper member is fitted to the noz-
zle so as to rotate. When the sprayer is not in use, the
lock member is turned so that the operation portion
thereof protrudes outward through a split groove there-
by to prevent the trigger lever from turning.
[0004] However, both of the above sprayers have
poor appearance. Besides, when the sprayers are to be
used, the stopper member must be removed. Or, the
stopper member is so constructed as can be easily re-
moved. Therefore, the user often finds that the stopper
member is missing. Besides, the sprayer cannot be eas-
ily operated by one hand involving a problem in regard
to operability.

SUMMARY OF THE INVENTION

[0005] It is therefore an object of the present invention
to provide a sprayer free from the above-mentioned
problem, offering good appearance, eliminating the
probability of loss of the stopper member which blocks
the turn of the trigger lever, enabling the stopper mem-
ber to be easily operated by one hand and, hence, fea-
turing improved operability.
[0006] In order to accomplish the above-mentioned
object, the present invention supplies a trigger-type
spray unit for a sprayer being mounted on the open por-
tion of a container, which is provided with a trigger lever
being turned to push a pushing member down during
the use, the pushing member being pushed to push a
piston down, and the piston for spraying the content in
a cylinder chamber to the outside of the sprayer at a

nozzle through the piston and the pushing member on
the piston being pushed down, and for sucking a content
in the container into the cylinder chamber, wherein a
stopper member is provided round the piston to turn be-
tween a locking position and an unlocking position in or-
der that said stopper member blocks the pushing mem-
ber from being pushed down when said stopper member
is turned to the locking position.
[0007] In the trigger-type spray unit, it is desired that
the pushing member has a hitting protuberance that hits
the stopper member when the stopper member is turned
to the locking position, and the stopper member has an
escaping recess that escapes the hitting protuberance
when the stopper member is turned to the unlocking po-
sition.
[0008] In the trigger-type spray unit, it is further de-
sired that the stopper member is provided with a handle.
[0009] In the trigger-type spray unit, it is desired that
the stopper member is turned to the locking position and
to the unlocking position with click feeling.
[0010] According to the present invention, a sprayer
is provided with the trigger-type spray unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a perspective view illustrating the appear-
ance of an trigger-type spray unit for a sprayer ac-
cording to the present invention;
Fig. 2 is a vertical sectional view;
Fig. 3 is a vertical sectional view of a first piston
used in the trigger-type spray unit;
Fig. 4 is a vertical sectional view of an elastic valve
used in the trigger-type spray unit;
Fig. 5 is a perspective view of a second piston used
in the trigger-type spray unit;
Fig. 6(A) is a bottom view of the second piston;
Fig. 6(B) is a bottom view of the second piston ac-
cording to another embodiment;
Fig. 6(C) is a bottom view of the second piston ac-
cording to a further embodiment;
Fig. 7 is a perspective view of a stopper member
used in the trigger-type spray unit;
Fig. 8(A) is a plan view of the stopper member;
Fig. 8(B) is a vertical sectional view thereof;
Fig. 9 is a perspective view of a pushing member
used in the trigger-type spray unit; and
Fig. 10 is a vertical sectional view illustrating a state
where the trigger-type spray unit is being used.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0012] An embodiment of the present invention will
now be described with reference to the drawings.
[0013] Fig. 1 is a perspective view illustrating the ap-
pearance of an trigger-type spray unit for a sprayer ac-
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cording to the present invention, and Fig. 2 is a vertical
sectional view thereof.
[0014] In these drawings, reference numeral 10 de-
notes a container. The container 10 is made of a plastic
material in the shape of a bottle, is externally threaded
along the outer periphery of the open portion 10a, and
contains a spraying solution therein as a content.
[0015] A trigger-type spray unit P is mounted on the
open portion 10a of the container 10.
[0016] The trigger-type spray unit P is provided with
a threaded cap 12. The cap 12 is internally threaded in
the inner periphery thereof, and has a center hole 12b
formed at the center in a top portion 12a thereof. The
top portion 12a is placed on a flange 13a of a cylinder
13, and is screwed onto the open portion 10a of the con-
tainer via a packing which, therefore, is compressed be-
tween the top portion 12a and the open portion 10a.
[0017] The cylinder 13 includes three stepped por-
tions 13b, 13c and 13d of which the diameters gradually
decreasing downward in the drawing.
[0018] The cylinder 13 has, at an upper portion there-
of, the above-mentioned flange 13a surrounding the first
stepped portion 13b, has an air suction hole 13e perfo-
rated just below the flange 13a so as to penetrate
through in the radial direction, and has an upper end
portion 13f protruding upward through the center hole
12b in the threaded cap 12.
[0019] At the lower portion of the cylinder 13, a valve
seat 13g is formed at the lower inner portion of the third
stepped portion 13d, the valve seat 13g having a diam-
eter that gradually decreases downward. Under the
valve seat 13g, a tubular pipe-mounting port 13h is pro-
vided continuing hereto. An upper end of a suction pipe
14 is forcibly introduced into the pipe mounting-port 13h.
[0020] A ball-like check valve 16 is introduced into the
cylinder 13, placed on the valve seat 13g and, then, a
coil spring 17 is inserted therein and is placed on the
third stepped portion 13d. Then, a first piston 18 is in-
serted in the cylinder 13 with its flange portion 18a being
placed on the coil spring 17.
[0021] As solely shown in Fig. 3, the first piston 18
has an upwardly faced annular groove 18b formed in
the upper surface of the flange portion 18a, and has a
plurality of longitudinal grooves 18c formed in the outer
periphery thereof right above the flange portion 18a.
[0022] Referring to Fig. 2, an elastic valve 20 is placed
on the flange portion 18a of the first piston 18 to thereby
define a cylinder chamber S in the cylinder 13. As solely
shown in Fig. 4, the elastic valve 20 has an annular
shape with its cross section being of an H-shape. An
outer peripheral lower end 20a of the elastic valve 20 is
pushed onto the inner peripheral surface of the cylinder
13, an inner peripheral lower end 20b which is slightly
shorter than the outer peripheral lower end 20a is insert-
ed in the annular groove 18b, and an inner cylindrical
portion 20c protruding upward is permitted to stay along
the outer periphery of the first piston 18 maintaining a
small gap a.

[0023] On the first piston 18 is placed a second piston
22 to thereby constitute a piston 21 together with the
first piston 18. As also shown solely in Fig. 5, the second
piston 22 includes a slender small-diameter cylindrical
portion 22a, an intermediate-diameter cylindrical portion
22b, and a large diameter cylindrical portion 22c. The
intermediate-diameter cylindrical portion 22b has a plu-
rality of longitudinal grooves 22e formed in the inner pe-
riphery thereof, and in which is inserted the upper part
of the first piston 18. The large-diameter cylindrical por-
tion 22c has a shoulder portion 22f that is inclined, and
into the inner peripheral surface thereof is pushed the
upper end of the inner cylindrical portion 20c of the elas-
tic valve 20.
[0024] In the embodiment as also shown in Fig. 6(A),
four leg portions 22d extend downward from the lower
end of the large diameter cylindrical portion 22c, and
come into contact with the inclined outer surface 20e at
the base portion of the inner cylindrical portion 20c. As
shown in Fig. 6(B), the leg portions 22d may have an
increased width b or, though not shown, may have a de-
creased width. Further, the number of the legs may be
decreased down to two as shown in Fig. 6(C), or may
be increased though not shown.
[0025] A stop cap 23 is attached around the large-di-
ameter cylindrical portion 22c of the second piston 22.
The stop cap 23 includes a cap portion 23a, a cylindrical
portion 23b protruding upward from the top portion
thereof in concentric, and a support portion 23c extend-
ing upward and being inclined from the shoulder portion
of the cap portion 23a.
[0026] The cap portion 23a is fitted so as to cover the
upper end portion 13f of the cylinder 13, holds the top
portion 12a to prevent the threaded cap 12 from escap-
ing, and compresses the packing 24 between itself and
the first stepped portion 13b. The packing 24 is in con-
tact with the outer peripheral upper end 20d of the elastic
valve 20.
[0027] The cylindrical portion 23b has an annular
groove 23d formed in the inner periphery at an upper
portion thereof, and has a click-engaging portion 23e
protruding upward from the side of the outer peripheral
support portion 23c. A stopper member 25 is fitted into
the annular groove 23d from the upper side so as to ro-
tate therein. As illustrated in Figs. 7, 8(A) and 8(B), the
stopper member 25 includes a skirt portion 25a to be
fitted to the cylindrical portion 25b, a cylindrical portion
25b formed on the skirt portion 25a in concentric, and a
handle 25c extending in the radial direction from the out-
er periphery of the cylindrical portion 25b.
[0028] The cylindrical portion 25b has a stepped por-
tion 25d formed at an upper edge in the inner peripheral
surface thereof, has four escaping recesses 25e ex-
tending down from the stepped portion 25d like longitu-
dinal grooves maintaining a distance of 90 degrees, and
has tapered portions 25f formed at the inlet. Three click
protuberances 25g are formed on the outer peripheral
surface at the lower edge thereof maintaining a distance
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of 90 degrees and 180 degrees from the handle 25c.
One of the click protuberances 25g is resiliently click-
fitted to the click-engaging portion 23e, and the stopper
member 25 is turned and positioned to either the locking
position or the unlocking position.
[0029] The base end of a trigger lever 26 is attached
to an end of the support portion 23c of the stop cap 23
so as to rotate. The trigger lever 26 is folded at right
angles, and the folded portion includes a peripheral sur-
face portion 26b with a notch 26a and side surface por-
tions 26c that are opposing to each other on both sides.
Downwardly directed engaging recesses 26d are
formed in the inner surfaces of the side surface portions
26c.
[0030] The engaging recesses 26d engage with en-
gaging protuberances 27a of a pushing member 27. The
pushing member 27 is folded at about 90 degrees like
an elbow, and is constituted by a vertical single-pipe por-
tion 27b on the base side and a horizontal double-pipe
portion 27c on the front end side. On both sides at the
upper part of the single-pipe portion 27b, there are
formed the above-mentioned circular engaging protu-
berances 27a and a slender hitting protuberance 27d
extending downward therefrom.
[0031] The double-pipe portion 27c comprises an out-
er cylinder and an inner cylinder slightly protruding be-
yond the outer cylinder. Referring to Fig. 2, a cylindrical
base end 28a of a nozzle holder 28 is fitted into between
the outer cylinder and the inner cylinder. A nozzle mem-
ber 30 is attached to an end of the nozzle holder 28, and
a nozzle 30a formed in the nozzle member 30 is com-
municated with a blow-out passage 27e in the inner cyl-
inder of the double-pipe portion 27c.
[0032] The single-pipe portion 27b of the pushing
member 27 is inserted in the cylindrical portion 25b of
the stopper member 25 and in the cylindrical portion 23b
of the top cap 23 so as to cover the small-diameter por-
tion 22a and the intermediate-diameter portion 22b of
the second piston 22, and the nozzle holder 28 pro-
trudes outward through the notch 26a of the trigger lever
26. The blow-out passage 27e of the pushing member
27 is communicated with the flow passage 22g in the
small-diameter cylinder 22a of the second piston 22,
and the engaging recesses 26d are placed on the en-
gaging protuberances 27a.
[0033] When not in use, the handle 25c of the stopper
member 25 is directed toward a finger-touch portion 26e
of the trigger lever 26 as shown in Figs. 1 and 2, and the
click protuberance 25g of the opposite side is click-en-
gaged with the click-engaging portion 23e to maintain
the stopper member 25 at the locking position. There-
fore, even when the user attempts to turn the trigger le-
ver 26 by touching the finger-touch portion 26e by his
fingers, the hitting protuberances 27d of the pushing
member 27 hit the stepped portion 25d of the stopper
member 25, whereby the pushing member 27 is blocked
from being pushed down, the trigger lever 26 is restrict-
ed from being turned, and the piston 21 is prevented

from being pushed.
[0034] To use the sprayer, the user holds the contain-
er 10, operates the handle 25c with his finger, turns the
stopper member 25 around the direction in which the
piston 21 reciprocates to bring any one of the click pro-
tuberances 25g separated away from the handle 25c by
90 degrees into click-engagement with the click-engag-
ing portion 23e to maintain the stopper member 25 at
the unlocking position.
[0035] Then, the user touches the finger-touching
portion 26e with his finger and turns the trigger lever 26
counterclockwise in Fig. 10, whereby the hitting protu-
berances 27d of the pushing member 27 enter into the
escaping recesses 25e of the stopper member 25 ena-
bling the pushing member 27 to be pushed down, caus-
ing the piston 21 as well as the elastic valve 20 to be
pushed in overcoming the coil spring 17, and whereby
the pressure in the cylinder chamber S is elevated to
push up the elastic valve 20. Namely, the trigger lever
26 is turned to push a pushing member down, then the
pushing member 27 is pushed by the trigger lever 26 to
push the piston 21.
[0036] As the pressure in the cylinder chamber S ex-
ceeds a predetermined value, the leg portions 22d of
the second piston 22 are deformed to be opened out-
ward, whereby a gap is formed between the elastic valve
20 and the first piston 18, and the inner peripheral lower
end 20b of the elastic valve 20 is drawn out from the
annular groove 18b in the flange portion 18a of the first
piston 18. The content in the cylinder chamber S is in-
troduced into the second piston 22 through the longitu-
dinal grooves 18c, is caused to flow into the blow-out
passage 27e of the pushing member 27 through a pas-
sage 22g from the vertical grooves 22e of the second
piston 22, and is sprayed to the outside at the nozzle
30a through the piston 21 and the pushing member 27.
Then, the flange portion 18a of the first piston 18 comes
into contact with the second stepped portion 13c of the
cylinder 13 to come into a halt.
[0037] Then, as the content in the cylinder chamber
S is sprayed and the pressure in the cylinder chamber
S drops, the leg portions 22d that had been deformed
return back to normal, whereby the elastic valve 20 is
pushed down, and the inner peripheral lower end 20b
of the elastic valve 20 is introduced into the annular
groove 18b in the flange portion 18a. Then, as the user
separates his fingers off the finger-touch portion 26e,
the piston 21 and the pushing member 27 are raised
due to the urging force of the coil spring 17, and the trig-
ger lever 26 is turned clockwise to return to the initial
state.
[0038] Then, the pressure in the cylinder chamber S
becomes negative, whereby the ball valve 16 is opened
and the content in the container 10 is sucked into the
cylinder chamber S through the suction pipe 14. Then,
as the pressure in the cylinder chamber S assumes the
atmospheric pressure, the ball valve 16 falls again on
the valve seat 13g to close the suction port.
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[0039] If the trigger lever 26 is turned, therefore, the
content can be sprayed again through the nozzle 30a.
Upon repeating this operation, the content can be
sprayed any number of times until the content in the con-
tainer 10 is depleted.
[0040] Incidentally, in the present invention, to spray
means both discharging the content at the nozzle as
small drops and discharging the content at the nozzle
as a linear series.
[0041] To discontinue the use, the handle 25c is op-
erated by a finger to turn the stopper member 25 to the
locking position shown in Fig. 2 around the direction in
which the piston 21 reciprocates. And the pushing mem-
ber 27 is blocked from being pushed down by the stop-
per member 25 in order to limit the turn of the trigger
lever 26.
[0042] In the illustrated embodiment, when it is de-
sired to elevate the pressure that is accumulated so that
the content in the cylinder chamber S is blown out at
one time with a relatively strong pressure, there may be
used the second piston 22 having leg portions 22d of a
large width b as shown in Fig. 6(B) or having an in-
creased number of leg portions 22d, or there may be
used the elastic valve 20 having an outer surface 20e
that is inclined at a large angle at the base portion of the
inner cylindrical portion 20c, such that the leg portions
22d are deformed little and that the rise of the elastic
valve 20 is suppressed with an increased force.
[0043] Conversely, when it is desired to decrease the
pressure that is accumulated so that the content in the
cylinder chamber is blown out with a relatively weak
pressure, there may be used the second piston 22 hav-
ing leg portions 22d of a small width b or having a de-
creased number of leg portions 22d as shown in Fig. 6
(C), or there may be used the elastic valve 20 having an
outer surface 20e that is inclined at a small angle at the
base portion of the inner cylindrical portion 20c, such
that the leg portions 22d are easily deformed and that
the rise of the elastic valve 20 is suppressed with a weak
force.
[0044] As described above, the present invention,
corresponding to claims 1 to 4, is concerned with a trig-
ger-type spray unit for a trigger-type spray unit, wherein
a stopper member is provided to turn between a locking
position and an unlocking in the direction in which the
piston reciprocates to block the pushing member from
being pushed down when it has been turned to the lock-
ing position. Therefore, the stopper member is con-
cealed by a relatively large trigger lever to improve the
appearance.
[0045] The stopper member is mounted under the
trigger lever at all times so will not to be removed, and
is free from being lost. Besides, the stopper member can
be easily operated by one hand featuring improved op-
erability.
[0046] According to the present invention corre-
sponding to claim 2, further, the pushing member has a
hitting protuberance that hits the stopper member when

the stopper member is turned to the locking position,
and the stopper member has an escaping recess that
escapes the hitting protuberance when the stopper
member is turned to the unlocking position. Therefore,
the pushing member is blocked from being pushed
down and the blocked state is reset relying upon a sim-
ple structure.
[0047] According to the present invention corre-
sponding to claim 3, the stopper member is provided
with a handle which is to be operated by a finger when
the stopper member is to be turned. Therefore, the stop-
per member can be easily turned.
[0048] According to the present invention corre-
sponding to claim 4, the stopper member is turned to
the locking position and to the unlocking position with
click feeling, enabling the stopper member to be reliably
positioned without error.
[0049] According to the present invention corre-
sponding to claim 5, further, there is provided a sprayer
equipped with the above trigger-type spray unit of the
invention offering the above-mentioned effect.

Claims

1. A trigger-type spray unit for a sprayer, being mount-
ed on the open portion (10a) of a container (10),
provided with

a trigger lever (26) being turned to push a push-
ing member (27) down during the use, the
pushing member (27) being pushed to push a
piston (21) down,
and the piston (21) for spraying the content in
a cylinder chamber (S) to the outside of the
sprayer at a nozzle (30a) through the piston
(21) and the pushing member (27) on the piston
(21) being pushed down, and for sucking a con-
tent in the container (10) into the cylinder cham-
ber (S), wherein a stopper member (25) is pro-
vided round the piston (21) to turn between a
locking position and an unlocking position in or-
der that said stopper member (25) blocks the
pushing member (27) from being pushed down
when said stopper member (25) is turned to the
locking position.

2. A trigger-type spray unit according to claim 1,
wherein the pushing member (27) has a hitting pro-
tuberance (27d) that hits the stopper member (27)
when the stopper member (27) is turned to the lock-
ing position, and the stopper member (25) has an
escaping recess (26d) that escapes the hitting pro-
tuberance (27d) when the stopper member (25) is
turned to the unlocking position.

3. A trigger-type spray unit according to claim 1 or 2,
wherein the stopper member (25) is provided with
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a handle (25c) that is to be operated by a finger
when the stopper member (25) is to be turned.

4. A trigger-type spray unit according to any one of
claims 1 to 3, wherein the stopper member (25) is
turned to the locking position and to the unlocking
position with click feeling.

5. A sprayer equipped with a trigger-type spray unit of
any one of claims 1 to 4.
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