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1. 

3,169,677 
WALVEMECHANISM WITH METERING BALL FOR 

AEROSOL PRESSURE CONTANEERS 
John Richard Focht, Yonkers, N.Y., assignor to Precision 

Valve Corporation, Yonkers, N.Y., a corporation of 
New York 

Filed Dec. 17, 1962, Ser. No. 245,166 
Claims priority, application France, Dec. 20, 1961, 

882,526 
(C. 222-394) 

The present invention relates to improvements in the 
dispensing device of containers containing a liquid prod 
uct under pressure and designed to permit the discharge 
of a predetermined quantity of said product. 
More specifically the present invention is directed to a 

particular arrangement of the valving device fitted on 
the aerosol pressure containers which are employed, as 
is already known, for the purpose of spraying into the 
atmosphere such varied products as bactericides, insec 
ticides, deodorants and the like. The invention still re 
mains applicable, however, if the product dispensed is not 
in the aerosol state but consists of a foam, a cream or a 
paste or the like. 

In a general manner, the containers which are contem 
plated by the present invention will be designated as "dis 
penser containers' in the description which follows below. 
In devices of this type, attempts have been made for 

the purpose of certain applications to find a means of 
dispensing a constant, metered quantity of product at 
each operation of the container, which in that case is 
referred to as a "metering container'. 

In the class of metering containers it is known, for 
example as disclosed in U.S. Patent No. 2,778,543 of 
January 22, 1957, to position a moveable ball in the in 
terior of the tube which supplies the valve and which is 
immersed in the liquid in the container. When pressure 
is applied on the push button which forms the valve head, 
the valve is accordingly caused to open. The difference 
in prevailing pressures between the interior of the dis 
penser container and the outside air causes a column of 
liquid to rise inside the eduction tube. The flow of liquid 
carries with it the ball which thus rises with the liquid 
until said ball finally closes the orifice of the valve body. 
The delivery then stops and the ball returns downwards. 
The quantity of liquid dispensed corresponds to the height 
of the liquid column inside the eductor tube between the 
valve opening and the ball. The rest position of said ball 
can additionally be adjusted by means of a stop which 
passes through the eductor tube. 
This simple and inexpensive system is nevertheless at 

tended by certain disadvantages which limit the use there 
of. In particular, when the ball has reached the top posi 
tion, there is frequently a delay before it returns down 
wards since it remains applied against the communication 
orifice as a result of differential pressure. In consequence, 
it is not possible to dispense repeated doses within short 
periods of time. 
In order to overcome this disadvantage, it has been 

proposed to form in the stationary valve body a notch 
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designed to connect the interior of the eduction tube to 
the orifice which is destined to be closed off by the ball. 
Under these conditions, when the ball finally strikes 
against the stationary valve body, the jet is no longer 
totally interrupted but is subjected to a reduction of in 
tensity which is sufficient to indicate to the user that the 
requisite dose has been dispensed. When the user re 
leases the push-button, the liquid which passes through 
the notch then fills the interior of the valve body, with 
the resuit that the pressures prevailing on each side of 
the ball are restored to a state of equilibrium, thereby 
permitting the ball to return downwards. 
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However, this solution involves a certain number of 

practical structural difficulties: 
Above all in a body of molded plastic material, it is 

difficult to form a notch of sufficiently small size to en 
sure that the reduction in jet intensity is appreciable. 

if the notch is small, it is accordingly liable to choke, 
and in any case the return of the pressures to a state of 
equilibrium is a slow process. It is therefore not possible 
to dispense two doses in close succession, that is to say 
at time intervals, for example, of less than 10 to 15 sec 
Onds. 

If the valve body is of molded plastic material, the 
Successive impacts of the ball against the bottom orifice 
produce a strain-hardening effect which is of only slight 
extent but nevertheless sufficient to result in unsatisfactory 
operation of the dispenser after delivery of only a few 
doses. 
The improvements contemplated by the present inven 

tion have for their object to overcome the numerous dis 
advantages referred to above while at the same time re 
taining the general system of quantity regulation or meter 
ing by means of a captive ball. 

Still further objects of the invention will become ap 
parent when the specification proceeds. 

In accordance with the present invention, the push 
button valve for a metering container with captive ball 
and comprising a sliding valve core, coupled to the con 
trol push-button, is mainly characterized in that the core 
has an extended portion in the form of a nozzle which 
permits of communication between the valve body and 
the eduction tube, said nozzle being adapted to penetrate 
inside said eduction tube as and when the valve is op 
erated, in such manner that the projecting portion of said 
nozzle receives the metering ball and is closed off by said 
ball when said ball reaches the top end of the eduction 
tube, the withdrawal of the nozzle inside the valve body 
then resulting in the release of said metering ball. 
The terminal portion of the valve body which is housed 

inside the eduction tube is preferably designed to pro 
vide a communication of appreciable section between said 
eduction tube and the interior of said valve body, even 
if the ball comes up against said terminal portion and ac 
companies the movable nozzle when this latter with 
draws inside said valve body after the push-button has 
been released. Accordingly, the pressures which prevail 
on each side of the ball can rapidly be restored to a state 
of equilibrium. 
Such a result can in particular be ensured by means of 

a notch formed in the base of the valve body, the said 
notch starting from the axial passage in which the noz 
zle is adapted to slide and extending beyond the seating 
provided for the ball when the latter is in the top posi 
tion thereof. 
In a preferred form of embodiment of the invention, 

it is intended that the sliding nozzle should be mounted 
with a certain play inside the valve body and fitted with 
a closing member or obturator which, in the open posi 
tion of the valve is brought to bear on a seating formed 
around the orifice of the conduit joining the valve body to 
the eduction tube, in such manner that in the operating 
position, the liquid is able to penetrate inside the valve 
body only by flowing through the passage of the movable 
nozzle. 

Further particular features of the invention will further 
be brought out by the description which follows below. 
The accompanying drawings illustrate one practical 

embodiment of the present invention but the construc 
tion therein shown is to be understood as illustrative 
only, and not as defining the limits of the invention. 
FIG. 1 is a view in diametral cross-section of a meter 

ing container in accordance with the invention. 
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FIG. 2 shows the valve of the preceding metering 
container in the open position thereof, as seen in axial 
Cross-section and on a larger scale with parts broken 
away. 

F.G. 3 is a view similar to FIG. 2 showing the valve 
in the closed position, the cross-section of the lower por 
tion of said valve being taken along the orthogonal cut 
ting plane III-II of FIG. 2. 

FIG. 4 is an external elevation of the valve core and 
stem of the preceding figures. 

5 

0. 
FiG. 5 is an axial cross-section of another type of 

valve in accordance with the invention. 
In the form of construction described with reference 

to FIGS. 1 to 4, there is shown at the container proper 
which contains the liquid 18 to be dispensed, the said 
liquid being maintained under gaseous pressure, for ex 
ample by means of a dissolved liquefied gas. 
The container or can is closed by a rolled-in cover 

2 in which is fitted the dispensing valve 3. This latter 
is provided with a stationary valve body or housing 7 
forming a terminal portion over which is fitted an educ 
tion tube 4 which is immersed in the liquid 3. The 
eduction tube 4 contains a metering ball 5 which is stopped 
in the bottom position thereof by means of a locking pin. 
29. The body 7 of the valve is provided at the top portion 
thereof with an annular bulge 2 around which the cover 
2 is crimped in such manner as to imprison a flexible 
Sealing disk 1. The body 7 is hollowed-out internally 
So as to form a chamber 3 which communicates through 
a bore 5 with the interior of the eduction tube 4. Inside 
the chamber 3 is adapted to move a siding system com 
prising a valve core 8 with upwardly extending tube or 
valve stem 17 which passes through the sealing disk 11 
and on which is mounted the push-button 6. A necked 
portion 21 is formed at the point of junction of the core 
8 and the tube i7. The external diameter of the necked 
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portion 2 corresponds to the diameter of the central 
opening formed in the sealing disk 11, as described in 
U.S. Patent No. 2,631,814, granted to R. H. Abplanalp 
March 17, 1953. Radial conduits 22 which are formed at the level of 
the necked portion 21 serve to establish communication 
between the chamber 3 and the passage of the tube or 
valve stem 7 which communicates with the outer air 
through an orifice 23 formed in the pushbutton 6. 
A spring 9 housed in the chamber 13 and which is 

applied against the bottom of this latter and against the 
core Surges the latter towards its top position (as shown 
in FIG. 3) in which the sealing disk is applied against 
the conduits 22 and effects fluid-tight obturation of these 
latter, whereupon the dispenser-container is in sealed 
condition. 

If the push-button 6 is pressed down in the direction F, 
thereby compressing the spring 9 (as shown in FIG. 2), 
the core 3 is thus caused to move downwardly. The inner 
margin of the sealing 
this movement and accordingly uncovers the orifices of 
the conduits 22. A free passageway is thus formed be 
tween the interior of the dispenser container and the 
exterior, thereby permitting the liquid i8, which is Sup 
plied from the eduction tube 4, to escape by flowing 
through the conduits 22, the tube 17 and the orifice 23 
of the push-button 6. Depending on the nature of the 
liquid phase, the projection of either a foam or an aerosol 
accordingly results. 
The sealing member and core form a manually operable 

main discharge valve between the valve housing chamber 
and the passage through the valve stem. 

This type of valve and its mode of operation are known 
per se (see Abplanalp patent, supra), and have been 
referred to in the foregoing as a preliminary explanation, 
only in order that the object of the invention proper may 
be more readily understood in the description which 
now follows below. 

In accordance with the present invention, the sliding 
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4. 
core 8 has a downwardly extending tubular nozzle 16 
which is housed inside the bore 15 of the valve body 7. 
The internal passage 31 of the nozzle i6 communicates 
through radial conduits 32 with the chamber 3. 
The length of the nozzle 16 is such that in the rest 

position (or closed position of FIG. 3), the full length 
of said nozzle is housed inside the valve body 7, whereas 
in the open position of the dispenser container (as shown 
in FIG. 2), one portion 16a of the nozzle 16 projects 
from the terminal face 33 of the body 7 and accord 
ingly penetrates inside the eduction tube 4. 

In the preferred form of construction shown in FIG 
URES 1-4, it is further intended that the body 7 of the 
valve 3 should be provided with a diametral V-notch 34 
which is formed in the terminal face 33 of said valve 
body and which extends from the outer periphery up to 
the bore 5. The technical value of this arrangement 
will be explained below. 

In accordance with a further improvement provided by 
the present invention, provision is made for a frusto 
conical seating 18 having a summit angle a which is, for 
example, equal to 30 with respect to the axis of the bore 
55, the said seating being formed in the place at which 
the bore 15 opens into the chamber 13. 
As far as the nozzle 6 is concerned, there is provided 

above the latter an annular bulge 19 which forms a 
frusto-conical bearing surface 35 having a summit angle 
b which is different from a and is equal to 60° with re 
spect to the axis of the bore 5 in the example described. 
The technical effect produced as a result of the ar 

rangements contemplated by the present invention is as 
follows: if pressure is applied on the push-button 6, the 
core 8 moves downwards and projects at the end 16a 
of the nozzle 6 beyond the terminal face 33 of the valve 
body 7. The liquid contained in the eduction tube 4 
and propelled by the gas pressure flows through the 
passage 31 of the nozzle 16, through the conduits 32 
and enters the chamber 13 so as to fill the latter. There 
after, the said liquid passes through the conduits 22 to 
the discharge orifice 23 as indicated above. 
At the end of the period of time allowed for the de 

livery of a quantity of liquid corresponding to one dose, 
the ball 5 engages the end 16a of the nozzle 16 and 
accordingly shuts off the conduit 31 (position 5a of 
FIG. 2). 
When observing that no further liquid is supplied from 

the dispenser container, the user accordingly releases 
the button 6. The nozzle 16 then withdraws its full 
length into the conduit 15 while first drawing the ball up 
wards with it. However, when the ball reaches position 
5b, it is stopped by the wall 33 of the valve body 7. 
The resulting impact is usually sufficient to cause the 
ball to fall back of its own accord inside the eduction 
tube 4. 

In any case, the notch 34 is never obturated even when 
the ball is located in position 5b. The notch forms a 
fluid bypass around the ball and thus provides free com 
munication between the chamber 3 and the interior of 
the eduction tube 4, thereby permitting of very rapid 
equalization of the pressures prevailing on each side of 
the ball surface. All the requisite conditions are there 
fore satisfied with a view to ensuring that the ball falls 
back as soon as the button 6 has returned to the closed 
position, thereby making it possible to dispense a further 
dose within a very short period. 
By virtue of the different angles of slope of the seating 

18 and the bearing surface 35, contact is made between 
these two surfaces over a zone of very small width when 
the button 6 is depressed. Consequently, even if strain 
hardening does occur after repeated operation of the dis 
penser container, the zone of contact remains sufficiently 
small to ensure that fluid-tightness is not affected. 

In consequence, it is possible to allow a sufficient clear 
ance for the nozzle 16 inside the passage 31 so as to 
permit said nozzle to slide freely even in the event of 



8,169,6?? 

Sweiling of these components in contact with the liquid 16. 
Any operation involving either machining or fitting of 

the two components in relation to each other therefore 
becomes unnecessary inasmuch as, whatever the clearance 
provided, the fluid-tightness of the junction between the 
valve body 7 and the sliding core 8 ensures complete stop 
page of the supply from the dispenser container when the 
conduit 3i is obturated by the ball. 
The invention is not limited to the constructional ar 

rangement described and can be applied to all ball meter 
ing containers having valves which comprise a sliding 
obturator. An application of this type has been shown 
in FIG. 5. In this version, the valve comprises a siding 
core 4 which terminates at the top in a collar 42 which 
is brought to bear against a flexible sealing member 43. 
The said sealing member 43 also grips the tube 44 which 
carries the push-button 6. 
A recessed portion 45 formed in the base of the tube 

44 extends above the collar 42 and below the sealing 
member 43. 
The valve body 7 is provided with grooves 46 so as to 

permit the liquid to rise between said body and the core 
4 and is terminated by an end-piece 47 over which is 
fitted the eduction tube 4 and which is provided with a 
notch 48 similar to the notch 34 previously referred to. 
As in the previous form of embodiment, the core 43 

has an extension in the form of a nozzle 6 which is 
partially housed inside the end-piece 47. 
The remainder of the structure is similar to that which 

has been described above. 
When the button 6 is depressed, the liquid. i0 flows 

through the passage 31 of the nozzle 16, through the 
grooves 46 and through that portion of the recession por 
tion 45 which is located between the joint 43 and the 
colar 42. - 

It is also obvious that it would be feasible, without 
thereby departing from the scope of the invention, to re 
place the notch 34 which is formed at the bottom of 
the valve body by other means adapted to provide a com 
munication between the eduction tube 4 and the passage 
3i. For example, the face 33 in the form of embodiment 
of FGS. 1 to 4 could be fitted with a ring of studs which 
serves to hold the ball 5 at a certain distance away from 
the mouth of the conduit 15, the height of the studs or 
pins being less than the length of the projecting end-por 
tion 6a of the nozzle 6. 
The foregoing detailed description sets forth the inven 

tion in its preferred practical forms, but the invention is 
to be understood as fully commensurate with the appended 
claims. 

Having thus fully described the invention, what claim 
as new and desire to secure by Letters Patent is: 

1. A dispensing apparatus for pressure packed fluids 
comprising: a valve housing with a chamber in its upper 
portion and a bore through its lower portion and pro 
vided at its lower end with a depending eduction tube 
with a metering ball disposed within and longitudinally 
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movable within said tube, in combination with a valve 
core provided with an upstanding valve stem extending 
to the exterior of the housing and having therein a dis 
charge passage, a normaliy Sealed manually operative 
Rail discharge valve between the chamber of the housing 
aid the passage of the valve stem to control discharge 
of fluid from said chamber, a tubular nozzle on the valve 
core having therein a passage leading to said chamber, 
Said nozzle extending downwardly through said bore and 
being of sufficient length to extend beyond the lower edge 
of said bore when the valve core is depressed to unseal 
tie main discharge valve to thereby provide a sealing seat 
at the projected end of the nozzle with the metering ball 
when the metering ball is near the top of the eduction 
tube and the length of the nozzle limited such that it is 
retractable within the bore when the main discharge valve 
is sealed. 

2. A dispensing apparatus according to claim 1 com 
prising: cooperating opposed sealing abutments on the 
valve core and housing to engage one another and pre 
citide leakage between the bore and nozzle when the main 
discharge valve is unsealed. . 

3. A dispensing apparatus according to claim 2, where 
in the cooperating abutments are both frusto-conical in 
form and of different angularity. 

4. A dispensing apparatus according to claim 1 com 
prising: a fluid bypass formed in the housing around the 
ball when the latter is in engagement with the valve hous 
ing and the nozzle has been freed from engagement with 
the ball to permit equalization of pressures on the upper 
and lower sides of the ball. 

5. A dispensing apparatus according to claim 4, where 
in the fuid bypass comprises a notch formed in the lower 
edge of the valve housing. 

6. A dispensing apparatus according to claim 4, where 
in the bypass comprises pins on the bottom of the housing 
to preclude closing of the passage of the valve housing 
by the ball when the nozzle is elevated from engagement 
with the ball. 
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