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My present invention relates generally to dispensing 
valves, and more particularly to a machine-installed, posi 
tive action dispensing valve for use with throw-away 
containers. 
A throw-away container, e.g., a piastic squeeze con 

tainer, is normally filled with a fluid, and the container is 
ordinarily discarded when the contents thereof are con 
pletely used. The caps of such containers are sometimes 
designed to serve as valves for dispensing the contents of 
the containers, and are therefore permanently assembled 
onto the containers. Such caps or valves must be op 
erable to provide definite and distinct open and closed 
positions in order to produce free flow of the container 
contents and to avoid spillage thereof in the two positions, 
espectively. Further, there should be no leakage or loss 
of fittid other than that intended through the valve in 
either the open or closed condition of the valve. More 
over, such caps or valves should be capable of easy 
insertion upon the containers with which they are to be 
used, and yet provide a permanent connection which re 
sists removal or dislodging therefron. 

efinite and distinct open and closed positions are 
especially desirable in containers having caps or valves 
of the rotatable or turn type. Such a rotatable or turn 
type valve, by the nature of its rotary movement, can be 
turned from a start point in one direction completely 
back again to the start point if suitable stops are not 
provided to limit the rotary movement. Linear (push 
pull) types of caps or valves, of course, cannot very well 
avoid having separate and distinct start and stop points. 
This invention, however, is concerned mainly with the 
rotatable type of cap or valve and its use as an effective, 
positive action dispensing valve for throw-away con 
tainers, for example. 
The rotatable type caps or valves noted above are nor 

mally installed onto filled squeeze type (or cther) con 
tainers by automatic machinery. The caps must be firm 
ly and correctly installied on the containers to avoid 
leakage or even loss of a loose cap through improper 
capping operation. Of course, the cap or valve must also 
be placed in a fully closed or off position after it has 
been installed on a container to avoid loss or spoilage 
in handling. 

it is an object of my invention to provide a permanently 
assembled cap or valve of the rotatable type on a con 
tainer for dispensing fluids or finely divided solids there 
from, and which cap or valve can be easily operated to 
definite open and closed positions. 

Another object of my invention is to provide a rotatable 
type cap and container combination in which the struc 
ture of the container cooperatively engages the structure 
of the cap to produce a positive action dispensing valve 
for the container. 

Another object of the invention is to provide an ac 
curately opening and closing rotatable type valve for a 
container, and which valve is free from any undesirable 
leakage in either the open or closed position. 
A further object of this invention is to provide a cap 

and container having cooperative structure for establish 
ing and producing correctly and permanently installed 
caps or valves on the containers by automatic capping 
machinery. 
A stii further object of this invention is to provide a 

valve and container having cooperative structure where 
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by automatic capping machinery can cap the container 
with the valve without any likelihood of mishap, and set 
the same to a closed or off condition. 
Another object of my invention is to provide simple 

and extremely effective cooperative structure in a cap 
and container combination whereby the cap can be in 
stalled with certainty on the container by automatic 
machinery, to produce a dispensing valve having definite 
open and closed positions. 
My invention possesses other objects and advantages 

which will be made apparent in the following description 
of a preferred embodiment of the invention, and the in 
vention will be more fully understood by reading the 
description with joint reference to the attached drawings, 
in which: 
FGURE 1 is a perspective of a preferred cooperative 

structure of a cap or valve and its corresponding con 
tainer; 
FIGURE 2 is a drawing of a sectional view of a cap or 

valve installed on the neck or spout of a cooperative 
container, the section being taken on a central plane 
which is perpendicular to the plane of the paper as viewed 
in FIGURE 1; 
FIGURE 3 is a sectional view of the cap taken along 

the line 3-3 as indicated in FIGURE 2, with the con 
tainer omitted; 
FIGURE 4 is a sectional view of the cap and container 

taken along the line 4-4 as indicated in FIGURE 2; 
FIGURE 5 is a view similar to the one shown in FiG 

URE 4 except that the cap has been rotated from an open 
position to a fully closed position; and 
FIGURE 6 is an enlarged, sectional view of an inlet 

flow channel of the container connecting with the outlet 
passageway in the cap and taken along the line 6-6 as 
indicated in FIGURE 2 

Generally, my invention comprises a container and 
dispensing cap or valve combination in which the valve 
is of the rotatable type and the container has a generally 
cylindrical spout that cooperatively engages the valve. 
The spout includes a protruding lock ring near the lower 
end thereof for permanently engaging a cooperating 
groove in the valve, an inlet flow channel formed in the 
wall of the spout and communicating with the interior of 
the container, and a helically sicping, protruding runner 
partially encircling the outer surface of the spout near 
the upper end thereof, for assuring correct installation 
of the valve by automatic machinery, and providing def 
inite and distinct open and closed positions of the valve 
thereafter. 
A perspective, partially sectional view of a preferred 

embodiment of my invention is shown in FIGURE 1. 
A dispenser cap or valve 8 is to be fitted by machine onto 
the neck or spout 12 of a container 14. The dispenser 
cap or valve 10 is preferabiy conventionally molded as a 
llnitary structure and can be made of a slightly deforma 
ble, chemically resistant plastic. The container 4 is also 
preferably a molded, unitary structure of the squeezable 
plastic type which is normally filled with a relatively 
viscous fluid. Of course, my invention is not limited to 
the use of such relatively viscous fluids, but can be used 
with very light fluids or granular solids. Further, the con 
tainer 14 can be a rigid glass or metallic bottle. 
The dispenser cap 16 comprises a housing 16 having a 

slightly flaring, outer cylindrical surface 18 and a conical 
ly shaped dome 20 converging into a nozzle 22 at the top. 
The outer surface 8 of the housing 16 can be vertically 
knurled or fluted, if desired, to provide an easily manually 
turnable housing 16. The housing 16 has an inner cylin 
drical surface 24 which is generally vertical and does not 
fiare in any direction. The inner housing surface 24 has 
an annular groove 26 molded near and around the lower 
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edge of the inner surface 24. The groove 26 has a sub 
stantially triangular, fiat base cross-section or outline. 
While a triangular groove 26 has been illustrated, the 
groove can just as well have a rectangular, right-angled 
cross-section or other outline to provide a small amount 
of clearance in the upward direction for the snap-on lock 
ring 65 during capping operation. 
As can be seen in FIGURE 3, the housing 16 includes 

a pendent, cylindrical sleeve 28 having inner and outer 
Slrfaces 35 and 32 which are preferably parailel to the 
in her cylindrical surface 24. The cylindrical sieeve 23 
is concentric with the inner surface 24 of the housing 6, 
as clearly shown in FIGURE 4. 
The cylindrical core or sleeve 28 joins with a fiat ceil 

ing 34, as illustrated in FIGURE 3. In the annular space 
on ceiling 34 between surfaces 32 and 24, a semicircula 
cross-section bead 36 closely encircles the surface 32. 
An edge of the bead 35 is almost contiguous with the 
Surface 32 at the point where the surface 32 meets the 
ceiling 34. The diameter of the bead 36 is nearly equal 
to the thickness of the top lip surface 3S of the spout 2, 
as shown in FIGURE 2. The bead 36 forms a seal with 
the flat lip surface 33 (FIGURE 4) as will be described 
in more detail ater. 
An orifice 46 is provided in the sleeve 28 as indicated 

in FiCURE 1. This orifice 43 forms one end of a pas 
Sageway 42 which terminates in another orifice 44 at the 
end of the nozzle 22. The overall length and path of 
the passageway 62 can be nacre clearly seen in FiCURES 
2, 3, 4 and 6. The passageway 42 runs centrally down 
the nozzle 22 and dome 26, through an inner passage 
housing 46 which is integrally connected on one side with 
the inier surface 30 of sleeve 28, and makes a right angle 
turn therein to terminate with the orifice 40. 

Contiguous and protruding from a point on the ceiling 
34 and inner Surface 24 is a stop 48 as shown in FIG 
URES 1, 2, 4 and 5. The stop 48 protrudes from the 
inner surface 24 inwardly a short distance to end almost 
tangent to the outer periphery of the bead 35 (FIGURES 
2, 4 and 5). The vertical surface 40 of the stop 43 is 
Substantially tangent and parallel to the cylindrical outer 
Surface S2 of the neck or spout 2 (FIGURE 2). The 
stop 48 also extends downwardly as indicated in FIG URE 
2, the vertical length of the stop 43 being long enough so 
that the sides of the stop 43 can engage both ends of a 
half turn runner 54 integrally molded on the neck or 
Spout 22 of the container 4, when the dispenser cap { 
has been correctly installed. 
The half turn runner 54 is shown more fully in FIG 

URES 1, 4 and 5. The runner 54 has a triangular cross 
Section (FIGURE 1) and has an upper flat surface 56 
(Fig URES 4 and 5). The runner 54 is approximately a 
half turn in length and starts from an upper end 58 circling 
helically (iFIGURES 1 and 2) approximately a half turn 
on the outer cylindrical surface 52 of the neck or spout 2, 
to terminate at a lower end 62. The inner cylindrical 
Surface 64 of the neck or spout 2 has a diameter which 
is equal to the diameter of the cuter surface 32 of the 
sieeve 28. This is to provide a very close fit of the 
sleeve 28 in the neck or spout 12 when the dispenser cap 
is is installed thereon. 
A Snap-on lock ring 66 is also integrally inclded on 

the lower portion of the neck or spout 12, as shown in 
FiGURES 1 and 2. The ring 66 has a triangular cross 
section and has a lower flat surface 68 (FIGURE 2). 
The ring 63 is almost a full turn in length; however, the 
ring 36 is separated at ends 70 and 72 by a protruding 
inlet flow channel or groove 74 which communicates with 
the orifice 4G when the cap it has been installed on the 
neck or spout 2, and the cap & is placed in an open 
position to discharge fluid as shown in FIGURE 6. 
AS has been mentioned previously, the dispensing cap 

i0 is normally preferably installed on the neck or spout 
i2 of the container 24 by automatic machinery. The 
containers are all uniforniy oriented and moved in as 
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4. 
sembly line fashion, and the caps are individualiy pressed 
downwards and simultaneously rotated approximately a 
full turn on the neck or spout of each of the respective 
containers by the inachinery. Each cap () is oriented 
so that as the cap is moved downwards and rotated, the 
stop 48 initially engages the runner 54 near the upper end 
58 of the runner and follows it on past the lower end 
62 thereof, when the stop 43 drops off the runner 54 and 
forces the lower edge of the housing E6 past the snap-on 
lock ring 66, until the lower flat surface 63 thereof enters 
the groove 25. Hence, the shape of the lock ring 65 
affords an arrangement whereby the effort required to 
deform the ring for installation purposes is much less 
than that required to deform the ring for renoval of the 
cap 10. 
The cap 16 is turning continuously because of the mode 

of operation of the capping machinery, and is further 
rotated after the ring 65 is in the groove 26, until the stop 
48 engages the upper end 58 of the runner 54. The turn 
ing mechanism of the automatic machinery then slips 
when the stop 43 is solidly blocked. It is to be noted 
that the capping operation and actions described are per 
formed by standard and conventional capping machinery. 
The major force of the machinery is in the downward 

direction and the rotary force is applied to assist in the 
capping operation and to rotate the cap 10 to a fully 
closed position wherein a maximum distance between 
orifice 43 and inlet channel 74 is obtained. As the ring 
66 is pressed into the groove 26, the bead 36 is also com 
pressed against the flat lip surface 38 of the neck or spout 
12 to provide a seal (Fig URE 2). This seal is not 
mandatory because of the very ciose fit normally pro 
vided between the inner surface 64 of the neck or spout 2 
and the outer surface 32 of the sleeve 28. 

Thus, a cap or valve which can be firmly and properly 
installed by conventional automatic capping machinery 
on the neck or spout of a cooperating container is pro 
vided wherein the valve has definite open and closed 
positions. The runner 54 on the neck or spout 12 serves 
to guide the automatic machinery by aiding cap rotation 
and gradually lowering the cap until it is moving 
smoothly, and then it is dropped suddenly to force a lock 
ring 65 on the container neck or spout 2 into the groove 
26 inside the cap housing 6. The cap is continuously 
turned and stops rotating when it is brought to a fully 
closed position. The cap is thus permanently assembled 
onto the container. After installation of the cap, the 
ends of the runner 54 define the fully open and fully 
closed positions of the cap. Leakage is doubly prevented 
by the very close fit between the surface of cylindrical 
sleeve 28 and the inner surface of the neck or spout 12 
of the container, and the seal formed by bead 35 held 
against the flat lip surface 33 of the neck or spout. 

For a given position of orifice 40 on sleeve 28 as shown 
in FIGURE 1, the runner 54 and stop 48 must be rela 
tively positioned circumferentially so that when the right 
side (as seen in FiGURE 1) of stop 48 engages the lower 
end 52 of the runner 54, the orifice 40 is aligned and in 
register with inlet channel 74 to provide a fully open 
condition. When the valve is rotated left until the left 
side of stop 48 engages the upper end 58 of the runner 54, 
the orifice 43 is at a maximum (circumferential) distance 
from the inlet channel 74 so that the valve is in a fully 
closed position. Of course, the valve is closed to prevent 
fluid flow any time that the orifice 46) is rotated clearly 
out of alignment and registry with channel 74. A fully 
open condition is established when the valve is hated in 
the right direction, and a fully closed condition is estab 
lished when it is hated in the left direction. 

it should be apparent from the foregoing description 
that there is thus provided a device which possesses the 
particular features of advantage before enumerated as 
desirable. It is also to be understood, however, that the 
particular embodiment of my invention described above 
and shown in the drawings is merely illustrative of and 
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not restrictive on the broad invention, and that various 
changes in design, structure and arrangement may be 
made without departing from the spirit and scope of the 
appended claims. 

I claim: 
1. In combination, a container including a cylindrical 

outlet spout having a protruding lock ring near the lower 
end thereof, an inlet flow channel formed in the wall of 
said spout and communicating with the interior of Said 
container, and a helically sloping, protruding runner en 
circling a portion of said spout near the upper end there 
of; and a dispensing valve including a valve housing hav 
ing a generally cylindrical outer surface, a cylindrical in 
ner surface, a dome surface converging from the top of 
said outer surface into a nozzle, an inner roof surface, a 
ring groove near the lower end of said inner surface for 
normally engaging said lock ring, a cylindrical sleeve 
concentric with and spaced from said inner surface and 
pendent from said roof, said spout normally fitting closely 
over said cylindrical sleeve and spaced from said inner 
surface, an inner passage housing within Said sleeve and 
connected on one side with a portion thereof, a passage 
way in said inner passage housing connecting a nozzle 
orifice and a sleeve orifice, and a stop pendent from Said 
roof surface and protruding from said inner surface to a 
point close to said spout normally fitting closely over said 
sleeve, the lower end of said stop riding on said runner 
during initial installation operation of said dispensing 
valve and the sides of said stop engaging the ends of Said 
runner respectively in open and closed positions of said 
dispensing valve after complete installation thereof on 
said spout, said inlet channel communicating with said 
sleeve orifice when said dispensing valve is in the open 
position and sealed therefrom when said dispensing valve 
is rotated to the closed position whereby said sleeve orifice 
is moved out of communication with said inlet channel. 

2. The combination as defined in claim 1 including, in 
addition, a hemispherical cross-section bead on said roof 
concentrically encircling said sleeve and engaging the up 
per lip of said spout when said dispensing valve is in 
stalled on said spout, to form a secondary Seal. 

3. The combination as defined in claim 1 wherein said 
runner helically covers a distance of nearly a half ring 
about said spout, whereby said sleeve orifice can be 
located a maximum distance from said inlet channel when 
said dispensing valve is placed in the closed position. 

4. In a container and dispensing valve combination, a 
container having a generally cylindrical spout including a 
protruding lock ring near the lower end thereof for en 
gaging a substantially close fitting cooperating groove in 
said valve said groove constraining said lock ring against 
upward and downward vertical movement, an inlet flow 
channel formed in the side wall of said spout and com 
municating directly with the interior of said container for 
supplying contents of said container to said valve a stop 

5 

O 

20 

25 

30 

40 

45 

50 

55 

6 
member in said valve, and a helically sloping, protruding 
runner partially encircling a portion of said spout near 
the upper end thereof for aiding correct installation of 
said valve, the ends of said runner providing limit stops 
which together with said stop member define distinct 
open and closed positions of said valve. 

5. The combination as defined in claim 4 in which 
said lock ring is formed with a triangular cross-section hav 
ing a generally flat lower surface whereby said cooperating 
groove is positively and firmly engaged thereby and great 
er force is required to disengage said lock ring from said 
groove than is required to bring about engagement there 
between. 

6. The combination as defined in claim 4 in which said 
runner is formed with a triangular cross-section having 
a generally flat upper surface whereby said stop member 
in said valve can ride smoothly and firmly thereon during 
initial installation operation of said dispensing valve. 

7. In a container and dispensing valve combination, 
a dispensing valve having a valve housing including a 
generally cylindrical outer surface, a cylindrical inner 
Surface, an upper surface converging from the top of 
Said outer Surface into a nozzle, an inner roof surface, a 
ring groove near the lower end of said inner surface, said 
ring groove having a cross-section presenting a generally 
flat lower surface for positively and firmly engaging a 
triangular lock ring on said container, a cylindrical sleeve 
concentric with and spaced from said inner surface and 
pendent from said roof, an inner passage housing within 
Said sleeve and connected on one side with a portion there 
of, a passageway in said inner passage housing connecting 
a nozzle orifice and a sleeve orifice, and a stop pendent 
from Said roof surface and protruding from said inner 
Surface to a point spaced apart from said sleeve. 

8. in a container and dispensing valve combination, a 
container having a generally cylindrical spout for en 
gaging said valve, a stop member in said valve, and a 
helicaily sloping, protruding runner partially encircling 
the outer surface of said spout near the upper end there 
of, for aiding correct installation of said valve, the op 
posite ends of said runner providing limit stops which 
together with said stop member define definite and 
distinct open and closed positions of said valve. 
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