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[57] ABSTRACT 

A sprayer includes a container for receiving a liquid 
therein, a sprayer head having a piston for sucking and 
ejecting the liquid from a nozzle, and a neck portion 
coupling said head to said container, said neck portion 
having a vent for permitting the interior of the con 
tainer to communicate with the open air, Said vent is 
normally closed by a ?exible closing member and, 
when the piston is operated, is opened by an operating 
rod to release a negative pressure Within the con 
tainer. 

7 Claims, 4 Drawing Figures 
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SPRAYER 

BACKGROUND OF THE INVENTION 

This invention relates to a manually operable sprayer 
for spraying a spray liquid. 

Usually, this type of sprayer comprises a piston slid 
ably disposed within a cylinder formed in the sprayer 
head and a container for receiving a spray liquid 
therein, whereby the spray liquid is sucked into the cyl 
inder by the sliding movement of the piston and is 
ejected from a nozzle at the tip end of the piston. Fur 
ther, the sprayer is provided with a vent for permitting 
the interior of the container to communicate with the 
open air so as to prevent a negative pressure from being 
generated within the container due to the liquid suck 
ing operation of the piston. Said vent is always opened 
to the open air. Accordingly, the spray liquid is always 
evaporated, and where the sprayer is carelessly turned 
upside down, the liquid is leaked through the vent. For 
preventing this, a sprayer is proposed which is provided 
with a specific value capable of being opened by the 
negative pressure within the container. This valve, 
however, has the drawback of being complicated in 
construction to increase the manufacturing cost of the 
sprayer, and the possibility exists that said specific 
valve is not opened even when the pressure within the 
container has become negative. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a simpli?ed 
and inexpensive sprayer having a mechanism for pre 
venting generation of a negative pressure. 
A sprayer according to the invention comprises a g 

neck portion formed in integrity with the sprayer head 
and coupled to the container, said neck portion having 
a vent for permitting the interior of the container to 
communicate with the open air, a ?exible member nor 
mally closing said vent, and an operating member for 
deforming said ?exible member in accordance with the 
sliding movement of the piston to open said vent. 

In the foregoing construction, the vent is normally 
closed by the ?exible member and, only when the oper 
ating member has deformed the ?exible member, is 
opened. For this reason, the above-mentioned possibil 
ity of a spray liquid being leaked and evaporated 
through the vent is eliminated, and further the vent is 
reliably opened by the mechanical force of the operat 
ing member. 

BRIEF DESCRIPTION OF THE DRAWING 

This invention will now be described in more detail 
by reference to the accompanying drawings in which: 
FIG. 1 is a longitudinal sectional view ofa sprayer ac~ 

cording to an embodiment of the invention, illustrating 
the condition wherein the piston has been protruded 
from the cylinder up to a maximum limit; 
FIG. 2 is a view similar to FIG. 1, illustrating the con 

dition wherein the piston has been carried into the cyl 
inder up to a maximum limit; 
FIG. 3 is a partial view illustrating the condition 

wherein the engagement projection of the lever is en 
gaged with the ?ange of the piston; and 
FIG. 4 is a cross-sectional view taken along the line 

4-4 of FIG. 3. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The illustrated sprayer according to the embodiment 
of the invention is almost wholly formed of a suitable 
material such as plastic, and comprises a container 10 
for receiving a spray liquid therein and a sprayer head 
11 for spraying the spray liquid. The container 10 has 
a cylindrical mouth portion 12 projecting upwardly of 
the container 10, and the outer periphery of said mouth 
portion is formed with an outer thread 13. A neck por 
tion 14 formed in integrity with the head 11 is formed 
with a frust~conical recess 15 extending from the neck 
bottom upwardly of the illustration and formed with an 
outer ?ange 16 at the outer wall of the lower part of the 
neck portion. The lower end of the neck portion 14 is 
formed with a ring like projection 17 downwardly ex 
tending from said lower end. Into said recess 15 is liq 
uid-tightly inserted a hollow frust-conical seal member 
18 formed of a ?exible material. The upper portion of 
said seal member 18 is so formed thinner as to become 
more flexible. The seal member 18 has a ?ange 19 at 
its lower end,.and the upper surface of said ?ange 19 
is formed with a ring like groove 20 fitted over said pro 
jection 17 of the neck portion 14 while the lower sur 
face of said ?ange 19 is formed with a plurality of con 
centric projections 21. Around the neck portion 14 is 
disposed a clamping ring 22, which has an inner ?ange 
23 engaged with the upper portion of said outer ?ange 
16. The lower part of the clamping ring surrounds the 
mouth portion 12 of the container 10, and the inner pe 
riphery of said lower part is formed with an inner 
thread 24 fitted to the outer thread 13 by screw engage 
ment. When the clamping ring; 22 is rotated, the inner 
?ange 23 thereof downwardly presses the outer ?ange 
16 of the neck portion. For this reason, the upper end 
of the mouth portion 12 presses the projections 21 of 
the seal member 18 to cause them to be ?exibly de 
formed, thereby to increase the liquid-tightness be 
tween the mouth portion and the seal member. Simul 
taneously, the seal member is more liquid-tightly and 
more deeply pushed up into the recess 15 of the neck 
portion. 
At a position slightly lower than the upper end of the 

seal member there is provided a vent 25 for permitting 
the recess 15 to communicate with the open air. Said 
vent is formed into a bowl-like con?guration ?aring to 
ward the exterior, and the inner opening portion of the 
vent is always closed by the upper portion of the seal 
member 18. I 

Said sprayer head 11 has a cylindrical bore or cylin 
der 27 one end of which is opened to the exterior and 
the bottom of which communicates with the recess 15 
through a passageway 26. To the lower end of the pas 
sageway 26 is ?rmly coupled a pipe 28 for introducing 
the liquid within the container 10 into the cylinder 27. 
In the cylinder bottom section is disposed at ?rst one— 
way valve 29, which includes a ring like ?xing member 
29a ?rmly ?tted to the inner wall of the cylinder, a plu 
rality of ?exible slender supporting arms 2% radially 
inwardly extending from said , ?xing member and a 
frust-conical valve element 290 retained by said arms 
at the center of the valve. Said. valve element 29c has 
a diameter larger than the diameter of the opening 26a 
of the passageway 26 and is normally maintained, by 
said arms 2%, in a state spaced from the outer periph 
eral wall of the opening 26a of the passageway 26. 
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Into the cylinder 27 is slidably inserted from said 
opening end thereof a piston 30, which includes a cylin 
drical member 30a formed therethrough with a cylin 
drical bore 31 and a sliding member 30b ?rmly inserted 
into the inward end portion of the bore 31. Said sliding 
member has at the outer periphery of its inward end 
portion a ?aring skirt portion 30c which slides along 
the inner wall of the cylinder in a liquid-tight condition, 
and has a through hole 32 for permitting the interior of 
the cylinder 27 to communicate with said bore 31. The 
other or outward end of the bore 31 communicates 
with the open air through a small diameter bore 33 and 
a nozzle hole 34. Within the bore 31 is disposed a sec 
ond disc-shaped one-way valve 35, which is urged 
against the end portion of the sliding member 30b by 
the biasing force of a spring 36. From the valve 35 is 
integrally extended a rod 37, the outward end portion 
of which is formed into a swirl portion 37a whose cross 
section is polygonal and which is inserted into said 
small diameter bore 33. Said swirl portion, when a 
spray liquid is ejected, causes the liquid to be swirled 
by the known method. 
A flange 38 is radially exteriorly extended in integrity 

with said cylindrical member 30a of the piston 30 from 
the outer peripheral wall thereof, while an annular 
groove 39 is so formed as to surround the cylinder 27 
of the sprayer head 11. A compression spring 40 dis— 
posed in said annular groove always applies a biasing 
force to the flange 38 thereby to urge the piston 30 for~ 
wardly or outwardly of the cylinder 27. 
Rockably pivoted through a pivot 41 to the upper 

end portion of the sprayer head is a lever 42, which has 
a large through hole 43, through which the tip end, or 
outward end portion of the piston is protruded into the 
exterior. As seen from the detailed illustrations of 
FIGS. 3 and 4, a pair of wedge-shaped engagement pro 
jections 44a and 44b are ?xed to both side portions of 
the lever 42 while a pair of grooves 45a and 45b whose 
cross sections are triangle-shaped are formed in the 
?ange 38 of the piston. Said pair of engagement projec 
tions 44a and 44b are respectively extended to the 
?ange 38, and the acute tip ends of the projections 44a 
and 44b are respectively engaged with the bottoms of 
the grooves 45a and 45b thereby to permit the central 
axis of the piston 30 to exactly coincide with that of the 
cylinder 27. When the lever 42 is moved in a direction 
indicated by an arrow A of FIG. 1, the paired projec 
tions 44a and 44b push the piston 27 inwardly of the 
cylinder against the biasing force of the compression 
springs 40. 
To the lower end of the ?ange 38 is fixed an L-shaped 

operating rod 46, a portion 46a of which is extended in 
parallel with the central axis of the piston rod 30 and 
in concentric relationship to the vent 25 of the neck 
portion 14. The diameter of the rod portion 46a is suffi 
ciently smaller than the minimum diameter of the vent 
25, and arrangement is so made that when the piston 
30 is protruded from the cylinder up to a maximum 
limit (see FIG. 1), the tip end of the rod portion 46a is 
located outside of the vent 25 whereas as the piston is 
moved inwardly of the cylinder, said tip end is carried 
into the vent. On the underside of the sprayer head 11 
are integrally provided a pair of parallel protection 
plates 47a and 47b, which protect the operating rod 46 
from both sides thereof. 
The operation of the sprayer according to the inven 

tion will hereinafter be explained. 
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4 
When it is assumed that the lever 42 is moved} by op 

erator’s ?ngers in the direction indicated by the arrow 
A of FIG. 1, the engagement projections 44a and 44b 
push the ?ange 38 against the biasing force of the com 
pression springs 40 to cause the piston 30 to be slided 
inwardly of the cylinder 27. At this time, the resultant 
increasing liquid pressure in the cylinder causes the 
?rst one-way valve 29 to be closed and simultaneously 
the second one-way valve 35 to be opened. Thus, the 
liquid ?ows through the through hole 32, valve 35, bore 
31 and small diameter bore 33 until it is sprayed from 
the nozzle 34. When a force acting on the lever 42 is 
released, the piston 30 is pushed outwardly of the cylin 
der 27 by the compression springs 40 to cause the lever 
42 to be moved in a direction indicated by an arrow B. 
At this time, the valve 35 is caused to close the through 
hole 32 due to the biasing force of the springs 36, and 
the valve 29 is opened due to a negative pressure gener 
ated within the cylinder 27. For this reason, the liquid 
within the container is sucked into the cylinder 27 
through the pipe 28, passageway 26 and opening 26a. 
When the lever 42 is moved in the direction indicated 

by the arrow A, the operating rod 46 is moved jointly 
with the piston 30 and thus carried into the vent 25. 
Even when, at this time, the piston is vibrated to cause 
the central axis of the rod 46 to fail to exactly coincide _ 
with the center of the vent 25, the tip end portion of the 
rod 46 is reliably carried into the vent since the out 
ward opening portion of the bowl-shaped vent is widely 
opened. In the latter half of the inward movement of 
the piston 30, the tip end of the rod 46 abuts against an 
upper portion of said seal member to cause this portion 
to be ?exibly deformed and spaced from the inner wall 
of the recess 15. For this reason, the air is introduced 
into the recess 15 through the vent 25 to release the 
negative pressure within the container 10. When the 
piston 30 is returned to the original position by the bi 
asing force of the compression springs 40, the rod 46 
is moved jointly with the piston to escape from the vent 
25. Thus, the seal member 18 once again abuts against 
the inner wall of the recess 15 to close the vent 25. 
What is claimed is: 
1. In a sprayer including a sprayer head having a cy 

lindrical bore, a piston slidably inserted into said cylin 
drical bore and a container for receiving a spray liquid 
therein, whereby, when operated, the piston permits 
the spray liquid to be sucked from the container into 
the cylindrical bore through pipe means and subse 
quently ejected from a nozzle at the tip end of the pis 
ton, the improvement comprising a neck portion 
formed in integrity with said sprayer head and coupled 
to said container, said neck portion having a vent for 
permitting the interior of the container to communi 
cate with the open air, ?exible closing means for nor 
mally closing said vent, operating means for deforming 
said closing means in accordance with the sliding 
movement of the piston to open said vent. 

2. A sprayer according to claim 1 wherein said oper 
ating means consists of an operating rod fixed to the 
piston, said rod having a portion carried into the vent 
when the piston has been moved into the cylindrical 
bore by a prescribed amount. 

3. A sprayer according to claim 2 wherein said por 
tion of said rod has a moving path substantially concen 
trio with the vent. 
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4. A sprayer according to claim 3 wherein said vent 
is formed into an outwardly flaring bowl-like con?gura 
tion. 

5. A sprayer according to claim 2 wherein said neck 
portion has a recess opened into the interior of the con 
tainer, said vent permitting said recess to communicate 
with the open air. 

6. A sprayer according to claim 5 further comprising 
a hollow seal member for liquid-tightly keeping a cou 
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pling section for coupling the neck portion to the con 
tainer, said seal member engaging the inner wall of said 
recess and having a portion which constitutes said clos' 
ing means. 

7. A sprayer according to claim 6 wherein said por 
tion of said seal member closes said vent at its upper 
portion, and is formed thinner than the remaining por 
tion of said hollow seal member. 

* * * * * 


