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This invention relates generally to the closure art and 
more particularly to closures incorporating a slidably 
actuatable dispensing valve. 

Closures incorporating a cap and a valve slidably dis 
posed in the cap have been made heretofore, sliding of 
the valve being arranged to expose a lateral port selec 
tively above the top edge of the cap for achieving a dis 
pensing action. However, one common scheme for re 
taining the valve in place involves flaring its lower end 
and making the flared end resilient by means of a longi 
tudinal slot. Such an arrangement does not provide posi 
tive retention and oftentimes leads to exasperating dis 
assembly of the parts at the moment when the proper 
operation is most desired. Another common arrange 
ment calls for a radially enlarged, tapered plug on the 
entering end of the valve for use as a retention member; 
but intact tubular or solid plugs have low radial resil 
iency; and accordingly, the amount of interference and 
hence the efficiency of the locking action- achieved by 
the plugs is limited to the size of plug that can be forced 
through the cap part without permanent deformation. 
An important object of the present invention is there 

fore to overcome the aforementioned deficiencies of the 
prior art and to provide a dispensing cap arrangement in 
which the parts, once assembled, remain positively con 
nected. 
A more general object of the invention is to provide 

a new and improved dispensing cap arrangement. 
Still another object of the invention is to provide a 

dispensing cap arrangement which affords a highly effec 
tive seal of the container that it closures. 
A further object of the invention is to provide a dis 

pensing cap arrangement which is easy to make and as 
semble. 
These and other objects and features of the invention 

will become apparent from a consideration of the follow 
ing descriptions. 
A dispensing arrangement in accord with the invention 

includes a cap element and a valve element adapted for 
assembly with the cap element. The cap element includes 
a body portion having mounting means for securing the 
arrangement to a container and a sleeve portion having 
a bore opening into the body portion. The valve element, 
on the other hand, includes upper and lower abutment 
portions having stop Surfaces that are engageable respec 
tively with the opposite ends of the sleeve portion of the 
cap element, the valve element additionally including a 
stem portion of greater length than the sleeve portion. 
This stem portion is connected between the abutment por 
tions and is slidably received in the sleeve portion, the 
iower abutment portion and the stem portion having a 
common channel opening laterally through the stem por 
tion to define a dispensing orifice and opening through a 
wall of the lower abutment portion to pass material that 
is to be dispensed to that orifice. 
The invention, as to both its construction and its mode 

of operation, will be better understood with reference to 
the following disclosure and drawing forming a part there 
of, wherein: 

FIG. 1 is an elevational view of a squeeze bottle con 
tainer having assembled therewith a dispensing cap ar 
rangement constructed in compliance with the invention, 
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2 
the dispensing cap arrangement being illustrated in its 
dispensing position; 
FIG. 2 is an enlarged, cross-sectional view taken sub 

stantially along the line 2-2 of FIG. 1 and including a 
broken line showing of the dispensing cap arrangement 
in its closed position; 

FIG. 3 is an enlarged perspective view of the valve 
element used in the dispensing cap arrangement of FIGS. 
1 and 2; 
FIG. 4 is a further enlarged view of the cap element 

and valve element of the dispensing cap arrangement of 
the invention, these two elements being shown in dis 
assembled state, the cap element being illustrated in sec 
tion and the valve element in elevation; 

FIG. 5 is a fragmentary, cross-sectional view taken 
substantially along the line 5-5 of FIG. 4 to show oper 
ation of the flow-directing surface; - 
FIG. 6 is a fragmentary view similar to the showing 

of FIG. 5 but illustrating a modified embodiment of the 
flow-directing surface; and 

FIG. 7 is a view similar to the showing of FIGS. 5 and 
6 but illustrating a further modified embodiment of the 
flow-directing surface. 

Referring now in detail to the drawing, specifically to 
FIGS. 1 and 2, a dispensing cap arrangement constructed 
in compliance with the invention is illustrated generally 
by the numeral 20, dispensing cap arrangement 20 being 
shown assembled to a container 22. In the illustrated 
embodiments, the container 22 is a squeeze bottle con 
tainer fabricated from a suitable, flexible, inert material 
such as a polyolefin resin, including both polyethylene 
and polypropylene. In order to facilitate a secure attach 
ment of the dispensing cap arrangement, the squeeze 
bottle container 22 is fashioned with a neck 24; and ex 
ternally, a helical rib 26 is raised progressing down 
wardly from a lip 28 to define a thread, as is well shown 
in FIG. 2. 
The dispensing cap arrangement 20 includes a cap ele 

ment 30 and a valve element 32. The cap element in 
cludes an inverted cup-shaped body portion 34 and an 
upstanding sleeve portion 36. The body portion 34 is 
advantageously provided with mounting means for se 
curing the cap element to the container 22; and specifical 
ly, a helical rib 38 is raised from the interior sidewall of 
the body portion 34 in a pitch complemental to the pitch 
provided in the helical rib 26 whereby progressively to 
engage the same. In addition, an annular rib 40 is raised 
from the undersurface of the roof of body portion 34 in 
alignment with the lip 28 to form a sealing bead deform 
ably engaging the lip 28 upon aggressive engagement of 
the cap element 30 and the threaded neck of container 
22. The external surface of cap element 30 is desirably 
formed with a series of vertical depressions or flutes 42, 
as is shown in F.G. 1, to facilitate manual grasping of the 
cap element and manipulating it into progressive engage 
ment with the neck of the container 22. 
The sleeve portion 36 of cap element 30 is fashioned 

with a central cylindrical bore 44 opening into the body 
portion 34 in one direction and opening upwardly and 
outwardly in the opposite direction, as is shown in FIG. 
2. Cooperatively, the valve element 32 comprises a cy 
lindrical, upper abutment portion 46 and an inverted, 
frusto-conical lower abutment portion 48, these abutment 
portions being spaced axially apart to be interconnected 
by a stem portion 50 which is selected to be of a greater 
length than the sleeve portion 36 of the cap element. 
Additionally, the abutment portions 46 and 43 are fash 
ioned with parallel, confronting stop surfaces 52 and 54 
respectively. These stop surfaces define square, sub 
stantially annular shoulders extending radially outwardly 
from the bore 44 to be engageable respectively with the 
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opposite ends of sleeve portion 36 in order to establish a 
closed and a dispensing condition of the valve element 
32. In the dispensing condition, the valve element takes 
the position shown in solid outline in FIG. 2 with the 
stop surface 54 engaging the lower end of the sleeve por 
tion 36 in a plane common with the underside of the 
roof of body portion 34. The closed condition of valve 
element 32 is illustrated in broken outline in FIG. 2 where 
stop surface 52 is illustrated in engagement with the upper 
end of sleeve portion 36. For convenience in manipulat 
ing the valve element 32 between its closed and its dis 
pensing conditions, a head 56 is provided on the upper end 
of abutment portion 46, head 56 extending radially beyond 
the abutment portion 46 to define a graspable formation 
for use in easily raising the valve element into its dispens 
ing condition. In addition, the head 56 is fashioned with 
a Spherical depression or recess 58 having a contour com 
plemental to the contour of a fingertip whereby to re 
ceive a person's finger conveniently and comfortably in 
directing the valve element downwardly into its closed 
condition. 

Description of the dispensing passageway through the 
valve element 32 will now be given with reference to 
FIGS. 2-4. Structurally, it will be seen that the lower 
abutment portion 48 and the stem portion 50 of valve 
element 32 have a common channel opening laterally 
through the stem portion and opening through one wall 
of the abutment portion. More specifically, the stem 
portion 50 and the abutment portion 48 are provided with 
a common axial bore 60 which penetrates from the lower 
end of abutment portion 48 through the entire length of 
stem portion 50 and may even penetrate partially into 
the upper abutment portion 46. Cooperating with the 
bore 60 in developing the dispensing channel or passage 
way is a longitudinally elongated slot 62 which opens the 
bore 60 radially through the walls of stem portion 50 and 
abutment portion 48. For purposes to be described more 
fully hereinafter, the channel which is defined by bore 60 
and slot 62 has an upper end surface 64 which defines the 
axially inner end of slot 62 and which is spaced beneath 
the upper abutment portion 46. As will also become 
more apparent hereinafter, the cooperating bore 60 and 
slot 62 act to define a dispensing orifice and a conduit for 
passing material to be dispensed to that orifice. 

In compliance with an important feature of the inven 
tion, the cap arrangement 20 is directed to present an ef 
fective seal against the leakage of the contents of con 
tainer 22 in both the closed and dispensing conditions of 
the valve element 32. Structurally, the valve element 
32 is provided with a radially outwardly projecting cir 
cumferential rib 66 which is disposed encompassing the 
stem portion 50 between the upper abutment portion 46 
and the end surface 64 of slot 62. This rib fits inter 
feringly and deformably into the upper end of sleeve por 
tion 36 when the valve element is situated in its closed 
condition with stop surface 52 abutting the upper end of 
the sleeve portion. Cooperatively, the stem portion 50 
is fashioned with an outer wall 63 that tapers from a larger 
dimension at the lower abutment portion 48 to a smaller 
dimension at the upper abutment portion 46. The larger 
dimension of this tapered outer wall is selected to be some 
what greater than the inner dimension of bore 44 in 
sleeve portion 36. Thus, interference is developed be 
tween the outer wall of sleeve portion 50 and the inner 
wall of bore 44 when the valve element is disposed in its 
dispensing condition, this interference sealing the engaged 
surfaces and preventing leaking of fluid material there 
between. Cooperating resiliency is established in the 
stem portion 50 by means of the confluent bore 60 and 
slot 62. 

In compliance with another important feature of the 
invention, the components of the dispensing cap arrange 
ment 20 are characterized by a positively preserved as 
sembled condition. For this purpose, the stop surfaces 
52 and 54 are parallel and are disposed in planes normal 
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4. 
to the longitudinal axis of the valve element 32. Further 
more, the stop surface 52 is arranged to be of sufficiently 
greater radial extent than the bore 44 to prevent passage 
of the valve element through the bore 44 under all cir 
cumstances short of actual rupture of the parts. Similar 
ly, the tapered wall 68 serves to bias the lower stop sur 
face 54 radially outwardly to preserve positive engage 
ment of such stop surface with the lower end of sleeve 
portion 36 even when considerable pulling force is exerted 
on the valve element at its head 56. This coaction of 
the tapered wall 68, the encompassing wall of bore 44 
and stop surface 54 prevents extraction of the valve ele 
ment 32 through the stem portion 36 once the parts have 
been assembled. 

While molding of a resinous plastic part with a tapered 
wall terminating at its larger end in a substantially square 
shoulder, such as the wall 68 which terminates in the 
stop surface 54, has heretofore been impractical in a de 
vice of the type described herein, the provision of con 
fluent bore 60 and slot 62 in valve element 32 permits 
radial contraction or squeezing of the part for its extrac 
tion from the mold. 

In compliance with still another feature of the inven 
tion, the components of dispensing cap arrangement 20 
are characterized by the ease of their initial assembly. 
With reference to FIG. 4, the taper of the inverted, 
frusto-conical abutment portion 48 is adapted to lead 
the valve element into the sleeve portion of the cap 
element. Additionally, the inner edge of the upper end 
of sleeve portion 36 is relieved with a radius 70 for co 
operation with the shape of abutment portion. 48 in 
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facilitating the initial assembly. As will be recognized, 
the resiliency established by the confluent bore 60 and slot 
62 permit compression of the valve element in the vicinity 
of stop surface 54 without permanently deforming the 
member. 
From the foregoing descriptions, it will be apparent 

that the valve element 32 is readily assembled to the 
cap element 30 by urging the lower end of the frusto 
conical abutment portion 48 into the bore 44 of the 
sleeve portion 36 until the stop shoulder 54 emerges from 
the lower end of the bore to snap outwardly into locking 
position under the influence of the resiliently stored force 
produced by constriction of slot 62. In this assembled 
condition, the relatively greater length of stem portion 
50 permits a sliding action of the valve element relative 
to the sleeve portion of cap element 32. When the valve 
element is drawn upwardly with respect to the cap ele 
ment, the upper end of slot 62 is exposed to define a 
dispensing orifice, fluid material previously filled into the 
squeeze bottle container 22 passing to this orifice through 
the confluent bore 60 and slot 62. When the cap arrange 
ment 20 is attached to a container of the squeeze bottle 
type, the fluid substance in the container will ordinarily 
be dispensed under a pressure developed by constrict 
ing the walls of the container. Under such dispensing, 
the fluid substance filling into the confluent bore 60 and 
slot 62 is under pressure; and it has been found that 
the edge surface 64 serves to direct this pressurized fluid. 
As is shown in FIG. 5, a pressurized fluid substance 72 
constituting the contents of container 22 exits from the 
valve element 32 in the direction of arrow 74 parallel 
with the edge surface 64. 

Modified embodiments of this flow-directing edge sur 
face are shown in FIGS. 6 and 7 where like numerals 
have been used to designate like parts, the suffix letter 
'a' being employed to distinguish the elements associated 
with the embodiment of FIG. 6 and the suffix letter “b' 
being utilized to discriminate those elements associated 
with the embodiment of FIG. 7. In the embodiment of 
FiG. 6, the edge surface 64a is inclined downwardly to di 
rect the flow of material downwardly and outwardly in the 
direction of arrow 74a and parallel with the orientation 
of the edge surface. When the flow-directing edge sur 
face is inclined in this downward manner, it is especially 
advantageous to arrange sleeve portion 36 of the cap 
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element to upstand from the body portion 34 thereof 
whereby to permit the dispensed material to clear the 
outer periphery of the body portion. 

In the embodiment of FIG. 7, the flow-directing edge 
surface 64b is inclined upwardly to direct the flow of pres 
Surized fluid upwardly and outwardly from the cap ele 
ment in the direction of arrow 74b and parallel with the 
edge surface. When the flow-directing edge surface is in 
clined upwardly as is shown in FIG. 7, the sleeve portion 
36 may be partially or totally depressed beneath the up 
per surface of the body portion 34 of the cap element 
if desired. 

Fabrication of the components of the dispensing cap 
arrangement 20 is advantageously achieved by a plastics 
molding operation and materials for fabricating the cap 
element are advantageously those which are relatively 
rigid such as polystyrene resins and acrylonitrile-butadiene 
styrene copolymers. Suitable materials for fabricating 
the valve element are relatively flexible and resilient such 
as for example the polyolefin resins including polypropyl 
ene and polyethylene. 
The specific examples herein shown and described are 

to be considered as being primarily illustrative. Various 
changes beyond those described will, no doubt occur 
to those skilled in the art; and such changes are to be 
understood as forming a part of this invention insofar 
as they fall within the spirit and scope of the appended 
claims. 
The invention is claimed as follows: 
1. A dispensing cap arrangement comprising: a cap 

element, including a body portion having mounting means 
for securing the cap element to a container and including 
a sleeve portion having a bore opening into said body 
portion; and a valve element adapted for assembly with 
said cap element, including upper and lower abutment 
portions having stop surfaces engageable respectively with 
the opposite ends of said sleeve portion to establish a 
closed and a dispensing condition of said valve element, 
said valve element further including a stem portion of 
greater length than said sleeve portion connectably dis 
posed between said abutment portions and slidably re 
ceived in said sleeve portion, said lower abutment portion 
and said stem portion having a common channel opening 
laterally through said stem portion to define a dispensing 
orifice and opening through a wall of said lower abut 
ment portion to pass material to be dispensed to said 
orifice, said channel having an upper end surface spaced 
from said upper abutment portion, said stem portion hav 
ing a radially outwardly projecting rib disposed in en 
compassing relationship between said end surface and 
said upper abutment portion and said stem portion fur 
ther having an outer wall tapered from a larger dimension 
at said lower abutment portion to a smaller dimension at 
said upper abutment portion, so constructed and arranged 
as to bias the stop surface of said lower abutment por 
tion radially outwardly to preserve the assembled condi 
tion of said cap and valve elements and to cooperate 
with said rib in defining upper and lower seals operative 
respectively in the closed and dispensing conditions of 
said valve element. 

2. A dispensing cap arrangement comprising: a cap 
element, including a body portion having mounting means 
for securing the cap element to a container and including 
a sleeve portion having a bore opening into said body 
portion; and a valve element adapted for assembly with 
said cap element, including upper and lower abutment 
portions having parallel stop surfaces disposed normal 
to the longitudinal axis of said valve element to be posi 
tively engageable respectively with the opposite ends of 
said sleeve portion to establish a closed and a dispensing 
condition of said valve element, said valve element further 
including a stem portion of greater length than said sleeve 
portion connectably disposed between said abutment por 
tions and slidably received in said sleeve portion, said 
lower abutment portion and said stem portion having a 
common channel opening laterally through said stem 
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6 
portion to define a dispensing orifice and opening through 
a wall of said lower abutment portion to pass material to 
be dispensed to said orifice, said channel having an upper 
end surface spaced from said upper abutment portion, 
said stem portion having an outer wall tapered from a 
larger dimension at said lower abutment portion to a 
Smaller dimension at said upper abutment portion, so 
constructed and arranged as to bias the stop surface of 
said lower abutment portion radially outwardly to preserve 
the assembled condition of said cap and valve elements. 

3. A dispensing cap arrangement comprising: a cap 
element, including a body portion having mounting means 
for Securing the cap element to a container and including 
a sleeve portion having a bore opening into said body 
portion; and a valve element adapted for assembly with 
said cap element, including upper and lower abutment 
portions having stop surfaces engageable respectively 
with the opposite ends of said sleeve portion to establish 
a closed, and a dispensing condition of said valve element, 
said valve element further including a stem portion of 
greater length than said sleeve portion connectably dis 
posed between said abutment portions and slidably re 
ceived in said sleeve portion, said lower abutment por 
tion and said stem portion having a common channel 
opening laterally through said stem portion to define a 
dispensing orifice and opening through a wall of said 
lower abutment portion to pass material to be dispensed 
to said orifice, said channel having an upper end surface 
spaced from said upper abutment portion and angulated 
with respect to a transverse plane of said stem portion to 
define a flow-directing means, said stem portion having 
a radially outwardly projecting rib disposed in encom 
passing relationship between said end surface and said 
upper abutment portion and said stem portion further 
having an outer wall tapered from a larger dimension at 
said lower abutment portion to a smaller dimension at 
said upper abutment portion, so constructed and arranged 
as to bias the stop surface of said lower abutment portion 
radially, outwardly to preserve the assembled condition 
of said cap and valve elements and to cooperate with . 
said rib in defining upper and lower seals operative re 
spectively in the closed and dispensing conditions of said 
valve element. 

4. A dispensing cap arrangement comprising: a cap 
element, including a body portion having mounting means 
for securing the cap element to a container and including 
a sleeve portion having a bore opening into said body 
portion, said sleeve portion further having a lip at its outer 
end, said lip including a relieved inner edge for leading 
the lower end of a valve element into said bore; and a 
valve element adapted for assembly with said cap ele 
ment, including upper and lower abutment portions hav 
ing parallel stop surfaces disposed normal to the longi 
tudinal axis of said valve element to be positively en 
gageable respectively with the opposite ends of said sleeve 
portion to establish a closed and a dispensing condition of 
said valve element, said valve element further including 
a stem portion of greater length than said sleeve portion 
connectably disposed between said abutment portions and 
slidably received in said sleeve portion, said lower abut 
ment portion and Said stem portion having a common 
channel opening laterally through said stem portion to 
define a dispensing orifice and opening through a wall 
of said lower abutment portion to pass material to be 
dispensed to said orifice, said channel having an upper 
end Surface spaced from said upper abutment portion 
and angulated with respect to a transverse plane of said 
stem portion to define a flow-directing means, said stem 
portion having a radially outwardly projecting rib dis 
posed in encompassing relationship between said end sur 
face and said upper abutment portion and said stem por 
tion further having an outer wall tapered from a larger 
dimension at said lower abutment portion to a smaller 
dimension at Said upper abutment portion, so constructed 
and arranged as to bias the stop surface of said lower 
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abutment portion radially outwardly to preserve the as 
sembled condition of said cap and valve elements and to 
cooperate with said rib in defining upper and lower Seals 
operative respectively in the closed and dispensing con 
ditions of said valve element, Said lower abutment por 
tion having an inverted conical shape cooperating with 
said relieved inner edge for leading said valve element 
into said bore. 
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