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MANUAL-TYPE MENATURE ATOMZER 

BACKGROUND OF THE INVENTION 

The present invention relates to an atomizer, and 
more particularly to a miniature atomizer of a manual 
type for atomizing perfume, cosmetic preparations or 
the like. 
Various proposals have been made for a miniature 

atomizer of the manual type. In one representative pro 
posal, a single cylinder is formed midway of a liquid 
passage extending from a liquid container to a nozzle 
outlet in an atomizer head. Thus, in operation, when 
the atomizer head is depressed, a cylindrical piston, 
which is formed at the lower end of a bored stem de 
pending from the atomizer head, is moved downward 
within the cylinder. As a result, the liquid, which has 
been confined in the cylinder, is permitted to pass 
through the bore of the stem and then to spurt from the 
outlet of the nozzle. At this instant, the liquid thus dis 
charged will be atomized with the ambient air into a de 
sired fine mist. When the atomizer head is set free after 
the depressing operation, the cylindrical piston is re 
turned or moved upward together with the head by the 
action of a built-in coil spring so that a vacuum is again 
established in the cylinder. The vacuum will open a 
lower one-way valve to admit the liquid from its con 
tainer into the cylinder. 

in the manual-type miniature atomizer of the conven 
tional construction, however, the disadvantage of an 
insufficient atomization is liable to take place when the 
depressing operation of the atomizer head is carried 
out at a relatively low speed. This disadvantage is expe 
rienced especially at the initial and final stages of the 
head depressing operation, at which time the speed 
thereof is inevitably retarded. The extreme case is that 
the liquid will be discharged in the form of droplets. 

OBJECTS OF THE INVENTION 

It is, therefore, a major object of the present inven 
tion to preclude the above drawback, i.e., the occur 
rence of an insufficient atomization which will take 
place at a retarded depression speed of an atomizer 
head. 
A more specific object of the present invention is to 

provide a miniature atomizer of manual type, in which 
both a cylinder of a smaller diameter and a cylinder of 
a larger diameter are disposed at a lower level and at 
a higher level, respectively, midway of a liquid passage 
extending from a liquid container to a nozzle outlet. 
The two cylinders are made to communicate with each 
other by way of a tubular sliding member which has a 
portion acting as a valve member. This tubular sliding 
member is moved downward only when the pressure in 
the two cylinders and in the bore of the sliding member 
exceeds a predetermined high level as a result of the 
depressing operation of the atomizer head. With the tu 
bular sliding member thus moved, the upper one-way 
valve is opened to permit the liquid, which has been 
confined under pressure within the two cylinders and 
in the bore of the sliding member during the depressing 
operation, to be discharged through the nozzle outlet. 
Another important object of the present invention is 

to provide a manually operated miniature atomizer of 
the above type, which has such a construction as can 
scavenge the air which might otherwise be left under a 
considerable pressure within the two cylinders even 
after the depression stroke. The air thus left would 
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2 
make it almost impossible to suck the liquid from the 
container into the two cylinders and so on during the 
returning upward movement of the tubular sliding 
member for the subsequent atomization operation. 
This difficulty is, as is well known, the most prominent 
when the user buys the miniature atomizer and puts it 
into actual practice for the first time. 
Other objects and advantages of the present inven 

tion will become apparent from the following descrip 
tion taken in conjunction with the accompanying draw 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 are longitudinal sections of a miniature 
atomizer exemplifying the present invention, the for 
mer showing the condition before the atomizer is de 
pressed while the latter showing the condition during 
the depression stroke; 
FIGS. 3 to 5 are also longitudinal sections and gener 

ally similar to FIG. 1, but show second, third, and 
fourth embodiments of the present invention, respec 
tively; 
FIGS. 6 and 7 are further longitudinal sections and 

generally similar to FIGS. 1 and 2, respectively, but 
show a fifth embodiment of the present invention; and 
FIGS. 8 to 11 are longitudinal sections showing es 

sential portions of sixth, seventh, eighth and ninth em 
bodiments of the present invention, respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The first embodiment of the present invention will be 
described with reference to FIGS. 1 and 2. A liquid 
container is formed with a neck portion 2 having an 
externally threaded portion 3. A cap 4 is formed on the 
inner face of its lower half with an internally threaded 
portion 5, which is screwed on the threaded portion 3 
of the container 1. The cap 4 is formed integrally with 
an inwardly extending flange 6 from which a cylinder 
7 having a smaller diameter is formed and arranged to 
depend into the neck portion 2. The cylinder 7 is shown 
as having a reduced area 7b into which is fitted one end 
of a suction tube 8 the opposite end of which extends 
into the bottom of the container 1. Thus, the liquid in 
the container 1 can have operational communication 
with the inside of the cylinder 7 by way of the suction 
tube 8 and a first one-way valve 9. Disposed on the bot 
tom of the cylinder in the reduced area 7b is a perfo 
rated stop plate 11 beneath which is positioned a first 
valve member 10, preferably of a ball type. 
The cylinder 7 is arranged to receive a tubular piston 

14 which is formed on the outer periphery of a lower 
portion of a tubular sliding member 13. A perforated 
stop plate 15 supported on the inward flange 6 prevents 
the tubular piston 14 from becoming dissociated from 
engagement with the smaller cylinder 7. The tubular 
sliding member 13 is formed at the upper portion with 
a tubular piston 16 and is of a larger diameter than the 
lower piston 14. The upper surface of the piston 16 is 
provided with plural projections 17 which in turn sup 
port a second valve member 18. Thus, this second valve 
member 18 is positioned above the bore 3a of the slid 
ing member 13. Between the stop plate 15 and the 
larger tubular piston 16 is interposed a suitable biasing 
member such as a coil spring 19, which is operative to 
bias the tubular sliding member 13 in an upward direc 
tion. 
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The atomizer head 20 further includes a cylinder 21 
having a depending wall and formed complementally to 
receive the annulus of the piston 16. The cylinder 21 
is provided with an axial aperture or valve passage 22, 
which is in fluid communication with a nozzle outlet 23 
formed on one vertical face of the atomizer head 20. 
The valve member 18 is chamfered to form a valve seat 
24 and is complemental to the means defining the 
opening 22. 
Thus it will be understood that with these construc 

tion arrangements, a fluid passage is formed providing 
communication between the inside of the container 
and the nozzle outlet 23. In view of the foregoing, it will 
be appreciated that the several valves referred to here 
inbefore i.e., 9 and 25 thus form a pressure chamber 
between them when in an operational condition. 
Without any depressing force being exerted on the 

atomizer head 20, the first one-way valve 10 is closed 
by the force of gravity and the second one-way valve 25 
is maintained closed by the action of the coil spring 19 
all of which is shown in FIG. 1. When, in this instance, 
the head 20 is depressed, the cylinder 21 is moved 
downward together with the tubular sliding member 
13, so that the common pressure on the inside of the 
cylinders 7 and 21 is boosted to an equal level via the 
bore 13a of the sliding member 13 always providing 
communication therebetween. Hence, it should be 
noted that, since the effective area of the piston 16 is 
greater than that of the piston 14, the downward force 
to be exerted on the piston 16 is accordingly greater 
than the upward force on the piston 14. As a result, 
when the difference in the two opposite forces exceeds 
the upward biasing force of the coil spring 19 as the de 
pressing stroke proceeds, then the piston 16 and the 
second valve member 18 attached thereto are moved 
further downward away from the atomizer head 20, so 
that the second one-way valve 25 is opened, as better 
seen from FIG. 2. At this instant, the liquid, which has 
been confined under pressure during this depressing 
stroke in the pressure chamber defined between the 
first and second one-way valves 9 and 25, is permitted 
to spurt into the valve passage 22 around the opened 
valve 25 and is atomized at the nozzle outlet 23 into the 
desired fine mist, as shown by broken lines in FIG. 2. 
When, on the contrary, the depressing force to the at 
omizer head 20 is weakened, the summation of the up 
ward forces of the coil spring 19 and the piston 14 ex 
ceeds the downward force of the piston 16 due to the 
boosted pressure in the confined liquid. Then the sec 
ond valve member 18 is elevated together with the pis 
ton 16 to close the second one-way valve 25. When the 
atomizer head 20 is released from the manual depres 
sion at the next stage, the head 20 and the tubular slid 
ing member 13 are returned or moved upward by the 
biasing force of the coil spring 19 with the second one 
way valve 25 being left closed. Since the piston 14 is 
also elevated at this time, the volume of the pressure 
chamber is enlarged to change its pressure to a vacuum 
level. As a result, the first one-way valve 10 is opened 
by the pressure difference between the pressure cham 
ber and the liquid container 1 to allow the liquid in the 
container 1 to flow into the pressure chamber for sub 
sequent atomization. Meanwhile, indicated at refer 
ence numeral 7a is an opening which is formed in the 
wall of the cylinder 7 and which acts as an air vent to 
prevent the liquid container 1 from being excessively 
evacuated even with the suction of the liquid therein 
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4. 
due to the one atomizing cycle. This opening 7a may be 
desirably formed at such a position as to be opened 
only when the piston 14 is lowered. 
Turning now to FIG. 3, a second embodiment of the 

present invention will be described and in which like 
reference numerals will indicate certain parts that cor 
respond to the views of the first embodiment of FIGS. 
1 and 2. In this embodiment, however, the cap 4 is not 
a part of the cylinder 7. In this construction a cylinder 
6a having an inverted L-shaped cross-section is posi 
tioned for support on the flange 6 as shown. The cylin 
der 2 has a complementally formed L-shaped cross 
section 21a which engages the corresponding portion 
of cylinder 6a. The cylinder 21, which is also made sep 
arately from the atomizer head 20, is fixedly inserted in 
a bore 20b which is formed in an aperture in the head 
20. The valve passage 22, which is provided in the top 
wall 21c of the cylinder 21 has its inner lower periph 
eral edge acting as the valve seat 24. In this embodi 
ment, moreover, the communication between the bore 
13a of the sliding member 13 and the inside of the cyl 
inder 21 is effected by an opening 13b in lieu of use of 
the projections 17 shown in the drawings of the first 
embodiment. Also, in the second embodiment, the slid 
ing member 13 is formed of two concentric elements, 
as shown, and the coil spring is interposed between the 
shelf at the bottom portion of the cylinder 7 and the tu 
bular piston 14. 

In connection with FIG. 4, a third embodiment of the 
present invention will be described. In this structure, 
the flange 6d of the cap 4 is formed with a stepped tu 
bular portion which includes a guiding cylindrical por 
tion 6b which extends longitudinally therefrom. From 
this stepped tubular portion a modified cylinder 26d 
which includes communicating cylindrical portions 26a 
and 7b are arranged to extend. 
Moreover, the construction of the tubular sliding 

member 13 of this embodiment is considerably differ 
ent from those of the first and second embodiments. In 
this construction the sliding member has its lower end 
portion expanded downward and outward to form the 
tubular piston i4a and, at its upper end, there is pro 
vided a cylinder 21b the upper end of which is open 
and also is arranged to reciprocate within the cylinder 
26a. The inside of the tubular piston 14a and the cylin 
der 21b are arranged for communication via the pas 
sage 3b of the sliding member. The second valve 
member 18a is formed to extend from the cylinder 21b 
by means of the projections 17a. Into this cylinder 21b 
is inserted the lower end portion of a communication 
tube 27 which carries the atomizer head 20. The lower 
end portion of this tube 27 is formed with a tubular pis 
ton 16a and on the peripheral edge of its open bore 
with the valve seat 24a. The upper portion of the tubu 
lar piston 16a is expanded outward to form an annular 
wall 16b which acts to prevent the tube 27, which is in 
serted into the upstanding collar portion 6b, from slip 
ping out. The tubular sliding member 13c is urged up 
ward by the coil spring 19. 
Turning now to FIG. 5, a fourth embodiment of the 

present invention will be described. In the fourth em 
bodiment, specifically, the tubular piston 16 is slidably 
arranged in the cylinder 21 and surrounds an extension 
18b of tubular member 13. It will be noted that the at 
omizer head 20 includes a downwardly extending boss 
20b the surface of which includes grooves 20c as 
shown. With such a construction, the groove 20c can 
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provide communication between the sliding bore 13a 
and the inside of the tubular piston 16 even when the 
boss 20b is in engagement with the inner periphery of 
the bore 13a. 
The atomizing operations of the second, third, and 

fourth embodiments, as described in the above, are car 
ried out in a similar manner to that of the first embodi 
ment. That is to say, when the atomizer head 20 is 
slightly depressed, the pressure in the pressure cham 
ber, which is defined by the cylinder 7, the cylinder 21 
or 21a and the sliding member bore 13a, is boosted. 
Thus when the boosted pressure reaches a predeter 
mined level, then the second valve member 18 is 
moved downward together with the tubular sliding 
member 13 which carries the piston 14. As a result, the 
second one-way valve 25 is accordingly opened to per 
mit the liquid in the particular pressure chamber to 
spurt from the nozzle outlet 23 in the atomized condi 
tion by way of the valve passage. 22. This atomizing op 
eration will continue while the atomizer head 20 is 
being depressed. When this depressing force is reduced 
and before its termination, the second one-way valve 
25 is closed by the action of the upward biasing force 
of the coil spring 19. When at a successive stage, the 
atomizer head 20 is released, the tubular sliding mem 
ber 13 is moved upward together with the head 20 to 
change the pressure in the pressure chamber, i.e., in the 
cylinder 7 into a negative level. As a result, the first 
one-way valve 10 is opened to admit the liquid into the 
pressure chamber via the suction tube 8. 
As has been described hereinbefore, the present in 

vention eliminates such disadvantages concomitant 
with the conventional structure as is experienced with 
liquid injection under insufficiently atomized condi 
tions which comes from the low liquid pressure in the 
cylinder at the starting and the finishing stages of the 
depressing stroke of the atomizer head. In the construc 
tions of the above type, however, one problem is still 
left unsolved satisfactorily. More specifically, when a 
miniature atomizer of the above type is used for the 
first time, the desired atomizing operation cannot be 
accomplished until the air, which prevails in the pres 
sure chamber defined by the two cylinders and the tu 
bular sliding member 13, has been evacuated or re 
placed by some quantity of a liquid. In such a case, 
however, where the second one-way valve is not 
opened until the pressure in the pressure chamber ex 
ceeds a predetermined level, as is common among the 
first to fourth embodiments, a boosted air remains in 
the pressure chamber even after the atomizer head has 
been depressed to its lower limit. With the boosted air 
left in the pressure chamber, therefore, the vacuum ob 
tainable in the chamber is not sufficient to suck a de 
sired quantity of liquid from the container even after 
the tubular sliding member has been elevated together 
with the atomizer head at the subsequent state. As a re 
sult, the inlet flow of the liquid is considerably re 
stricted for one depressing cycle, and the depressing 
strokes are required to be repeated several times so as 
to replace the air in the pressure chamber by the de 
sired quantity of the liquid. 
Thus, fifth to ninth embodiments of the present in 

vention having such a feature as can preclude the 
above disadvantage will now be described. In these em 
bodiments, the excessive air, which might otherwise be 
left in the pressure chamber after the depressing stroke 
of the atomizer head, can be scavenged to such an ex 
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6 
tent as to make it feasible to replace itself by the liquid 
in the container. 

First of all, the fifth embodiment will be explained 
with reference to FIGS. 6 and 7. The feature of this em 
bodiment is found in that the first valve member 10a, 
which has been exemplified as a ball valve in the fore 
going embodiments, is formed on the lower end of an 
elongated stem 30. The upper portion of this stem 30 
is so restricted that it can be freely inserted into the 
bore 13a of the sliding member when the atomizer head 
20 is depressed. The lower portion of the stem 30 is 
formed with projections 30a which may slide within the 
longitudinal grooves 7b. The grooves terminate at the 
shoulder portion 7c, on which the coil spring 19 is 
placed. The stem 30 is retained in the position shown 
by the engagement of the projections 30a with the 
lower end of the coil spring 19. For the same purpose, 
it is preferable that a stop 31 may depend from the 
upper end of the sliding valve member 18d. 
The remaining portions other than the above con 

struction are quite similar to those of the second em 
bodiment, and as such being the case, their repeated 
explanations will be omitted by adopting common ref 
erence numerals and letters. 
With these construction arrangements, when the tu 

bular sliding member 13 is moved downward by the de 
pressing stroke of the atomizer head, the effective vol 
ume of the smaller cylinder 7 and the sliding member 
bore 13a is so reduced as to make it possible to accord 
ingly reduce the quantity of the boosted air which 
might otherwise be left therein. 
The inventive concept of the fifth embodiment is to 

decrease the volume of the cylinder 7 and the bore 13a 
as much as possible during the depressing stroke of the 
atomizer head 20. This concept can also be put into ac 
tual practice by the miniature atomizer having the fol 
lowing construction. The common feature among the 
sixth to ninth embodiments resides in that a relief pas 
sage is formed between the tubular piston 14 and the 
cylinder 7 when the atomizer head is depressed its 
lower limit. In the sixth, seventh, and eighth embodi 
ments, respectively, of FIGS. 8, 9, and 10, a relief 
groove 32 is formed in the inner periphery of a lower 
portion of the cylinder 7. In FIG. 8, a relief groove 32 
is formed directly in the cylinder 7 having a unitary 
structure. In the embodiment of FIG. 9, another inner 
cylinder 33 is fitted upward into the smaller cylinder 7 
to such an extent as to leave an annular portion acting 
as the relief groove 32. In the embodiment of FIG. 10, 
the cylinder 7 is formed of an upper chamber 7d having 
an interlocking means provided at its terminus with a 
means complemental thereto provided on the upper ex 
tremity of the member 7d so the elements may be as 
sembled as shown. Thus, the relief groove 32 is re 
tained beneath the interlocking elements. 
With the relief groove 32 thus formed on the lower 

inner periphery of the cylinder 7, when the tubular pis 
ton 14 is moved downward to its lower limit, a relief 
passage 34 is formed, as shown by the broken lines in 
FIG. 8, between the inner wall of the groove 32 and the 
outer face of the tubular piston 14. As a result, the 
boosted air in the inside of the cylinder 7 and in the 
sliding member bore 13a is instantly scavenged to the 
ambient atmosphere by way of the relief passage 34 
thus formed. Then, the tubular sliding member 13 is el 
evated by the biasing action of the coil spring 19 to 
change the pressure in the pressure chamber to a nega 
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tive level to permit entry thereinto of the liquid in the 
container. 

In the ninth embodiment of FIG. 1 1, a relief means 
35 is formed in a lower inner periphery of the cylinder 
7. When, in this instance, the tubular piston 14 is 
moved downward to its lower limit, the outer wall of 
the piston 14 is partially pushed radially inward by the 
relief means 35, thus forming around the side walls of 
the projection 35 a clearance which will act as a relief 
passage. 
As has been described hereinbefore, it should be ap 

preciated as one important advantage of the present in 
vention that, since the second one-way valve 25 is not 
opened until the pressure in the pressure chamber 
reaches a predetermined level, the insufficient atomiza 
tion due to shortage of the injection speed of the liquid 
can be obviated. It should also be appreciated as an 
other but likewise important advantage that, by adding 
the construction disclosed in the fifth to ninth embodi 
ments to the miniature atomizer having the first advan 
tage, the boosted air, which might otherwise be left in 
the pressure chamber, can be instantaneously scavened 
therefrom and replaced by the desired quantity of the 
liquid even upon the first use of the atomizer. Although 
the atomizer according to the present invention can 
enjoy the above two advantages, it should further be 
appreciated that it has such a simple construction as to 
be fabricated at a considerably low cost. 
What is claimed is: 
1. A liquid spraying device comprising a container 

for liquid, including an axially perforated cap, spray 
means including a nozzle associated with said container 
and including reciprocable means extending through 
said cap, first pressure chamber means depending be 
neath said cap, second pressure chamber means in axial 
alignment with said first pressure chamber means and 
positioned above said cap, said reciprocable means in 
cluding plural piston members arranged for coopera 
tion with said axially aligned pressure chambers and 
further including first valve means, said valve means 
being arranged to control liquid flow from said second 
pressure chamber to the nozzle of said spray means, 
spring means arranged to maintain said first valve 
means in a closed condition to prevent inadvertent 
emission of liquid therefrom, second valve means in 
said first pressure chamber means, liquid carrying 
means depending from said last-named means and ex 

8 
tending into said container, whereby upon reciproca 
tion of said spray means said liquid is transported from 
the container through the axially aligned first and sec 
ond pressure chambers and emitted from said nozzle. 

5 2. A liquid spraying device as claimed in claim 1, in 
which further means are provided for controlling the 
extent of travel of said reciprocable means. 

3. A liquid spraying device as claimed in claim 1, in 
which said first pressure chamber means includes a 

10 vent means to prevent said liquid container from being 
excessively evacuated after said spray means is re 
turned to its upper limit. 
4. A liquid spraying device as claimed in claim 1, in 

which the said first valve means further includes an op 
15 erative element formed integrally with said cap. 

5. A liquid spraying device as claimed in claim 1, in 
which the said first valve means further includes an op 
erative element associated with said cap. 

6. A liquid spraying device as claimed in claim 1, in 
which the said second valve means comprises a ball 
member. 

7. A liquid spraying device as claimed in claim 1, in 
which the said reciprocable means further includes an 
axially extending bore. 

8. A liquid spraying device as claimed in claim 7, in 
which the said second valve means comprises an elon 
gated member extending axially of said first pressure 
chamber means and further includes means extending 
into the said bore in said reciprocable means. 

9. A liquid spraying device as claimed in claim 1, in 
which the first pressure chamber means further in 
cludes relief means for scavenging the boost air from 
said first pressure chamber means. 

10. A liquid spraying device as claimed in claim 9, in 
which the said relief means is formed as an undercut 
annulus in the first pressure chamber means. 

11. A liquid spraying device as claimed in claim 9, in 
which the said relief means includes further means in 

40 said first pressure chamber means for deflecting at least 
a portion of the said piston member that slides there 
within. 

12. A liquid spraying device as claimed in claim 1, in 
which the said first pressure chamber means comprises 

45 plural elements provided with complemental means 
forming a leak-proof interlocked joint. 
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