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[57] ABSTRACT 
A closure structure for a bottle from which there ex 
tends a neck carrying external threading. A conduit 
member is supported within the neck in coaxial and 
?uid-tight relation thereto, and communicates with 
the interior of the bottle. A cover element is assem 
bled in coaxial relation to the neck, having internal 
threading engaged with the external neck threading 
thereby to cause rotations of the cover element to be 
accompanied by axial movements thereof toward and 
away from the bottle; the cover element may be gen 
erally of inverted-cup shape, and in its transverse por 
tion may be provided with aperturing displaced from 
its axis. Means, comprised partially in the cover ele 
ment and partially in the conduit member, form a 
valve closed and opened by the abovemeritioned 
movements of the cover element; when closed the 
valve blocks, but when open it permits, ?uid flow from 
within the conduit member to said aperturing. And ap 
propriate means are interposed, and block ?uid ?ow, 
between the outward side of the valve and the. en 
gaged threadings. 

9 Claims, 7 Drawing Figures 
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BOTTLE-CLOSURE STRUCTURE 

This invention relates to a closure structure for a bot 
tle from which when in use ?uid is to be discharged 
through the closure means, typically in intermittent 
spray form, and which when not in use may readily be 
manipulated to close the discharge path. “Fluid" is 
used in a broad sense to include not only solutions but 
also ?ne-particle slurries, powders, and other ?owable 
materials. 

It is an object to provide a simple and improved such 
structure. It is an object to provide such a closure struc 
ture wherein a valve when open permits ?uid discharge 
through the structure and when closed not only blocks 
such discharge but also supplements the action of other 
seal-forming means included in the structure. It is an 
object to provide such a closure structure wherein the 
movement of a cover element relative to the bottle con 
trols the valve, and wherein the valve will be closed at 
any position of the cover element within a ?nite range. 
It is an object to provide such a closure structure which 
ef?ciently accomodates a discharge distributed around 
or otherwise displaced from its axis. 

Allied and other objects will more fully appear from 
the following description and the appended claims. 
According to the invention there are combined, with 

a bottle from which there extends a neck carrying ex 
ternal threading, a generally cylindrical conduit mem 
ber and a cover element. The conduit member may be 
of less diameter than the neck and supported within the 
neck in coaxial and ?uid-tight relation thereto, and 
may communicate with the interior of the bottle. The 
cover element may be generally of inverted-cup shape, 
may be provided in its transverse portion with apertur 
ing displaced from its axis, may be assembled in coaxial 
relation to the neck, and may have internal threading 
engaged with the external neck threading thereby to 
cause rotations of the cover element to be accompa 
nied' by axial movements thereof toward and away from 
the bottle. There are provided means, comprised par 
tially in the cover element and partially in the conduit 
member, forming a valve closed and opened by such 
movements of the cover element and which when 
closed blocks but when open permits fluid ?ow from 
within the conduit member outward through the valve 
to the aperturing. And there are provided means form 
ing a seal interposed, and blocking fluid flow, between 
the outward side of the valve and the engaged thread 
mgs. 
We prefer that the conduit member and means sup 

porting it within the neck be formed as an insert ele 
ment separable from the neck and bottle, and have so 
illustrated and will so describe it hereinafter. It will, 
however, be understood that if desired, and if suitable 
fabricating means be employed, that member and its 
supporting means could be integral with the neck. 

In the detailed description hereinafter set forth refer 
ence is had to be accompanying drawing, in which: 
FIG. 1 is an elevational view of the very top portion 

of a bottle, including the neck extending therefrom, 
adapted for use in an embodiment of the invention; 
FIG. 2 is a vertical cross-sectional view through the 

axis of an insert element for similar use; 
FIG. 3 is a vertical cross-sectional view through the 

axis of a cover element for similar use; 
FIG. 4 is a horizontal cross-sectional view taken 

along the line 4-4 of FIG. 3; 
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2 
FIG. 5 is a top view of the insert element of FIG. 2; 

FIG. 6 is a vertical cross-sectional view through the 
axis of an embodiment of the invention showing the 
bottle neck, insert element and cover element in assem 
bled relationship, with the valve hereinafter described 
in closed condition; and 

FIG. 7 is a view similar to FIG. 6 but showing the 
valve in open condition. . ' 

Reference being had to FIG. 1, there will be seen the 
very top portion of a bottle 1; this is preferably of de 
formable material, such as plastic, so that squeezing of 
the bottle will result in the development of pressure 
therewithin ~— and, under conditions wherein the con 
tained ?uid reaches the aperturing in the cover ele 
ment, will further result in the ejection of fluid through 
that aperturing. From the top of the bottle there ex 
tends upwardly the neck 5; preferably this will be pro 
vided at its mouth with an inwardly extending bead 6 
for the better retention of the insert element hereinaf 
ter described. Externally the neck may be provided 
with raised multiple threading 8', typically this may con 
sist of a quadruple thread, of which each of the four in 
dividual threads will extend for very slightly over one 
full turn. A little below the top end of the threading 
there may be provided, at each-of four points equally 
spaced circumferentially around the neck, a slight in 
ter-thread protrusion 7 whose purpose will be later ap 
parent. 
An insert element such as referred to above, desig 

nated generally as 20, is seen cross-sectionally in FIG. 
2 and in plan in FIG. 5. It comprises the generally cylin 
drical conduit member 21, which when assembled to 
the bottle neck is coaxial therewith, and ?uid 

- impervious supporting means for that member then ex 
tending from the lower or bottleward end of that mem 
ber into sealing engagement with the neck. Such sup 
porting means may comprise a cylindrical portion 15 
?tting within the neck, having an annular groove 16 
which ?ts over and sealingly engages the annular bead 
6, having just above that groove an outwardly extend 
ing ?ange 17 which will lie against the top end surface 
of the neck, and having a washer-like portion 18 ex 
tending from the bottleward end of the conduit mem~ 
ber 21 to the bottleward end of the cylindrical portion 
15. Between the washer-like portion 18 and the cylin 
drical portion 15 there may be provided several spaced 
triangular reinforcing struts l9.>At its bottleward end 
the cylindrical member 15 may be provided with the 
bevelled surface 14. 
The generally cylindrical conduit member 21, which 

when the insert element 20 is assembled to the neck 5 
may extend upwardly to a level appreciably above that 
of the top of the neck, may at its mouth be folded 
rather sharply inwardly and downwardly to form. a re 
entrant portion 22 typically of about half the length of 
the conduit member. Interiorly, proceeding down 
wardly or bottlewardly from the top end surface of the 
conduit member, its reentrant portion 22 may ?rst be 
provided with a short annular bevelled surface 24, at 
the bottleward end of which an inwardly extending an 
nular bead 23 is formed in 22. Exteriorly, proceeding 
downwardly or bottlewardly from its top end surface, 
the conduit member 21 may ?rst be provided with two 
successive diminishingly bevelled surfaces 27 and.26; 
just below the bevelled surface 26 an outwardly extend 
ing annular bead 25 is formed in 21. ~ 
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Although the material of the bottle 1 is preferably 
such that the bottle is sufficiently deformable for 
squeezing in its larger (unillustrated) lower portion, it 
will nevertheless ordinarily result in a neck 5 which is 
relatively rigid. On the other hand the still smaller in~ 
sert element 20 is desirably very substantially more 
?exible than the bottle neck (to accomodate being 
forced into place in the neck, and for good sealing not 
only thereto but also to other parts yet to be de 
scribed); preferably it will be moded of plastic chosen 
to result in such ?exibility.(lf desired for purposes of 
stress relief in molding, the reentrant portion 22 may at 
its bottom or bottleward end have a small inward pro 
trusion 22a which in the use of the bottle has no func 
tion but is harmless.) 
The cover element, which is designated generally as 

40, is seen cross~sectionally in FIG. 4. It may be gener 
ally of inverted-cup shape, though for esthetic reasons 
its transverse portion 41 may if desired be upwardly 
convex rather than ?at; in that transverse portion the 
cover element may be provided with aperturing 42 dis 
placed from the element’s axis, and hereinafter re 
ferred to. When assembled to the bottle neck 5 the 
cover element will be coaxial therewith. The cover ele 
ment may be held to the bottle neck by internal raised 
threading 38 provided on the cover element just inside 
its mouth and engaging the neck threading 8; the 
threading 38 will of course be quadruple and matched 
in pitch with the threading 8, but each of its four indi 
vidual threads need extend for a short circumferential 
distance only, such as just over 90°. The result of the 
cover element’s assembly by the threading is of course 
to cause rotations of the cover element to be accompa 
nied by axial movements thereof toward and away from 
the bottle. 

Early in the act of screwing the cover element onto 
the bottle neck the four individual threads of the 
threading 38 will respectively encounter the four inter 
thread protrusions 7 on the neck, and for a small fur 
ther rotary distance extra rotary force will be required 
to cause those threads to override those protrusions; 
after but only after such overriding the screwing-on 
may be easily completed. Thereafter, during any rota 
tion of the cover element in the opposite direction (to 
cause its movement away from the bottle), the threads 
of threading 38 will similarly (though from the opposite 
direction) encounter the protrusions 7; and the similar 
requirement for extra force, if such rotation were to be 
continued, will signal that the normal limit of such rota 
tion has been reached. In this manner the normal 
movement of the assembled cover element away from 
the bottle is appropriately limited, for example, to that 
which occurs in very approximately one-half turn of 
that element. 
Reference to FIG. 6 (showing the cover element in 

its most bottleward position) and FIG. 7 (showing that 
element in the position to which its normal movement 
away from the bottle is typically limited) will now be 
especially helpful. 
The cover element may be interiorly provided with 

an annular member 47 coaxial with the cover element, 
extending for a short bottleward distance from the ele 
ment’s transverse portion 41, and of radial dimensions 
essentially matching those of the insert element’s ?ange 
17. The screwing-on, bottleward movement, of the as— 
sembled cover element may be limited by the impinge~ 
ment of the bottleward end of annular member 47 
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4 
against the top of ?ange 17, which may be accompa~ 
nied by a clamping of 17 between 47 and the end of the 
bottle neck 5; thus (see FIG. 6) there is avoided any oc 
casion for the cover element’s side wall 39 ‘to fully 
reach the neck-surrounding portion of the bottle, or for 
the inside surface of the cover element’s transverse 
portion 41 to fully reach the top of the insert element 
20. Furthermore such clamping of ?ange 17 will rein 
force the seal which inherently exists (at 6 and 17) be 
tween the insert element 20 and the top of bottle neck 
5. 
The invention contemplates the provision of means, 

which may be comprised partially in the cover element 
and partially in the conduit member, forming a valve 
closed and opened by the movements of the cover ele 
ment toward and away from the bottle; when closed the 
valve blocks, but when open it permits, fluid ?ow from 
within the conduit member outward through the valve 
to the aperturing 42. 

In the cover element the valve-forming means may 
comprise a cylindrical member 43 coaxial with the 
cover element, extending bottlewardly from that ele 
ment’s transverse portion 41 and at its end having the 
exterior bevelled surface 44. In the conduit menber the 
valve-forming means may be the portion disposed in 
wardly of its mouth -— more speci?cally, the reentrant 
portion 22 and, still more speci?cally, the inwardly ex 
tending bead 23 formed therein. The cylindrical mem 
ber 43 may be of such diameter that, when the cover 
element is sufficiently near the bottle, the member 43 
will penetrate within that portion of the conduit mem 
ber (e.g., 23) in ?uid-tight relation thereto. The length 
of the cylindrical member 43 is such that it will so pene 
trate not only when the cover element is at its most bot 
tleward position, but also when it is at any other posi 
tion within a ?nite range of which that position is the 
limiting one — yet will be withdrawn from the conduit 
member when the cover element is further from the 
bottle (though within the limit of its normal movement 
discussed at the end of the fourth preceding paragrph). 
The two conditions discussed in the preceding sentence 
of course respectively constitute closed and open con 
ditions of the valve, which is designated generally as 33. 

The aperturing 42, mentioned above as being pro 
vided in the transverse portion 41 of the cover element 
and as being displaced from that element’s axis, may 
more speci?cally be located a little further from the 
axis than is the cylindrical member 43 — a position in 
which it is obviously accessible to fluid ?ow, from 
within the conduit member 21, outward through the 
valve 33 when the valve is open. The aperturing has 
been shown as typically constituted by four holes, of 
size appropriate to the characteristics of the desired 
?uid discharge, equally spaced circumferentially. 

In the structure as so far described the outward side 
of the valve 33 is in communication not only with the 
aperturing 42, but also with the engaged threadings 
8-38, with the result that outward ?uid ?ow through 
the open valve is capable of reaching not only that 
aperturing but also those engaged threadings. Since it 
is not contemplated that those engaged threadings will 
be by any means ?uid-tight, their accessibility to such 
flow would be quite disadvantageous, and in various 
uses of the invention would be intolerable. The inven 
tion accordingly contemplates the provision of means, 
which may be comprised partially in the cover element 
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and partially in the conduit member, forming a seal in 
terposed and blocking ?uid ?ow between the outward 
side of the valve 33 and the engaged threadings 8-38. 

In the cover element the seal-forming means may 
comprise a tubular member 45 coaxial with the cover 
element, extending bottlewardly from that element’s 
transverse portion 41 and at its end having the interior 
bevelled surface 46. In the conduit member the seal 
forming means may be the portion disposed outwardly 
of its mouth, more speci?cally, the cylindrical outside 
surface therefore and, still more speci?cally, the out 
wardly extending head 25 formed therefrom. The tubu 
lar member may be of such diameter and length that 
the conduit-member portion just mentioned (e.g., 25) 
will penetrate within the tubular member 45 in ?uid 
tight relation thereto when the cover element is at any 
axial position not further from the bottle than the 
above-discussed limit of its normal movement. The seal 
formed as just described is designated generally as 35. 

The aperturing 42 is of course less far from the axis 
of the cover element than is the tubular member 45; it 
thus extends outwardly through that element’s trans 
verse portion‘41 from between the cylindrical and tu 
bular members 43 and 45. Note is made that the radial 
distance between the members 43 and 45 is relatively 
small, that the axial distance between the end of con 
duit member 21 and the cover element’s transverse 
portion 41 at the time the valve 33 is just closing is rela 
tively short, and that the space then bounded by 43, 41, 
45 and 21 is thus relatively restricted; accordingly even 
if the valve be subjected to closure while the bottle is 
inverted the amount of ?uid caught in this space, and 
thus withheld from returning to the bottle (and left free 
to exude through the aperturing 42), will be relatively 
little. If on the other hand the valve 33 be subjected to 
closure while the bottle is essentially upright, the prior 
open condition of the valve will already have resulted 
in the drainage of almost all ?uid from that space back 
into the bottle; thus the amount then withheld will be 
altogether negligible. Note is also made that the seal 35 
altogether precludes the fluid within the bottle from at 
any time reaching the space bounded (as seen in FIG. 
6) by 45, 41, 47, 15 and 18, so that ?uid entrapment 
within‘that space presents no problem. 
There was mentioned above the absence of any con 

templation that the engaged threads 8-38 would be 
?uid-tight — and, indeed, they may themselves leave 
the cover element free to rocknoticeably about them, 
and to displace the upper portion appreciably out of 
coaxiality with the bottle neck 5. To limit the magni~ 
tude of any such displacement before the cover ele 
ment is sufficiently screwed on to start the engagement 
of 43 and 23 or even of 45 and 25, the inner surface of 
the cover element’s side wall 39 may be provided, 
somewhat nearer the bottle than the bottleward end of 
the tubular member 45, with several (for example, 
four, two of which are seen in FIG. 3) circumferentially 
spaced protrusions 37; deviation of the cover element 
from coaxiality with the neck will be limited by the im 
pingement of one or more of these protrusions against 
the neck surface. If desired, and as illustrated, each 
protrusion 37 is in the form of a short length of thread 
mg. . 

With an insert element 20 such as described above, 
the material of the cover element 40 need not be as 
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6 
?exible as that of the insert element, and the cover 
element material may typically have a ?exibility of the 
general order of that of the bottle 1. On the other hand 
if the conduit member 21 were of small ?exibility (as 
it might be if integral with the neck and bottle), then 
the cover-element material might advantageously be 
substantially more ?exible; in such a case the bead 23 
included in the valve 33 might advantageously be 
formed on the cylindrical member 43, and the bead 25 
included in the seal 35 formed on the tubular member 
45, rather than on the conduit member 21. 

It is to be understood that in FIGS. 6 and‘ 7 the defor 
mations indicated as undergone by the valve- and seal 
forming parts are by way of typical illustration only, 
and are not necessarily rigorously accurate. 
The manner of use of the bottle and closure structure 

thus described has been made rather obvious in the 
foregoing description of that structure. The bottle will 
be ?lled with ?uid to be dispensed (conveniently, be 
fore the insert element 20 is forced into place), and the 
cover element will be screwed onto the neck to its most 
bottleward position. When the bottle is to be used the 
cover element will be unscrewed to the limit of its nor 
mal range thereby to open the valve 33, the apertures 
will be directed -- usually at least diagonally down 
wardly — at the area to be sprayed, and the bottle will 
be squeezed to create the spray-providing exit pressure. 
(Alternatively the bottle may be shaken, in salt-cellar 
fashion, to create the exit pressure by the momentum 
of the ?uid within the bottle.) At the conclusion of use 
the cover element will be screwed back, either to its 
most bottleward position or to a position within the fi 
nite range throughout which the valve 33 is closed; the 
bottle is then prepared to stand or, if desired, to be 
transported, awaiting its next use. 
While we have shown and described our invention in 

terms of a particular embodiment thereof, we intend 
thereby no unnecessary limitations. Modi?cations in 
many respects will be suggested by our disclosure to 
those skilled in the art, and such modi?cations will not 
necessarily constitute departures from the spirit of the 
invention or from its scope, which we undertake to de 
?ne in the following claims. 
We claim: 
1. The combination, with a bottle from which there 

extends a neck carrying external threading, of (A) a 
generally cylindrical conduit member of less diameter 
than and supported within said neck in coaxial and 
?uid-tight relation thereto and communicating with the 
interior of the bottle, (B) a cover element, generally of 
inverted-cup shape and provided in its transverse por 
tion with aperturing displaced from its axis, assembled 
in coaxial relation to said neck and having an internally 
threaded side wall engaged with the external neck 
threading thereby to cause rotations of the cover ele 
ment to be'accompanied by axial movementsthereof ' 
toward and away from the bottle, (C) means, com 
prised partially in said cover element and partially in 
said conduit member, forming a valve closed and 
opened by such movements of the cover element and 
which when closed blocks but when open permits ?uid 
?ow from within said conduit member outward through 
said valve to said aperturing, (D) means forming a' seal 
interposed, and blocking ?uid ?ow, between the out 
ward side of said valve and said engaged threading; (E) 
said cover element coaxially including (1) a tubular 
member extending from its transverse portion toward 
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the bottle and being throughout its length in spaced re 
lationship to said sidewall, said tubular member pene 
trating said conduit member and cooperating with a 
?rst portion of said conduit member, throughout the 
axial range of movement of said cap from said opened 
to closed valve positions, thereby comprising said seal, 
(2) a cylindrical member, of less diameter than said tu 
bular member, extending from its transverse portion 
toward the bottle and cooperating with a second por 
tion of said conduit member to comprise said valve, a 
generally annular space being thereby de?ned between 
said tubular and cylindrical members; and wherein (F) 
said aperturing comprises a plurality of openings ex 
tending outwardly through said cap and communicat~ 
ing when said valve is open, with said generally annular 
space. 

2. The subject matter claimed in claim 1 wherein said 
conduit member is comprised in an insert element sep 
arable from said bottle, said insert element further in 
cluding fluid-impervious supporting means for said 
conduit member extending from the bottleward portion 
thereof into sealing engagement with said neck. 

3. The subject matter claimed in claim 1 wherein said 
valve is in closed condition when the cover element is 
within a range of positions near to, and in open condi 
tion when the cover element is further from, the bottle. 

4. The subject matter claimed in claim 1 wherein said 
cylindrical member penetrates within said conduit 

10 

25 

35 

40 

45 

50 

55 

60 

65 

8 
member in ?uid-tight relation thereto, thereby to close 
the valve when the cover element is within a range of 
positions near to, and being withdrawn from said con 
duit member thereby to open the valve when the cover 
is further from, the bottle. 

5. The subject matter claimed in claim 4 wherein one 
of said cylindrical and conduit members is provided 
with a bead extending toward and sealingly engaging 
the other of said members when the cover element is 
within said range. 

6. The subject matter claimed in claim 5 wherein the 
member provided with said bead is said conduit mem 
her. 

7. The subject matter claimed in claim 4 wherein said 
conduit member is provided at its mouth with a reen 
trant cylindrical portion, and wherein it is said reen 
trant cylindrical portion within which said cylindrical 
member penetrates when the cover element is within 
said range and from which it is withdrawn when it is 
further from the bottle. 

8. The subject matter claimed in claim 1 wherein one 
of said tubular and conduit members is provided with 
a bead extending toward and sealingly engaging the 
other of said members. 

9. The subject matter claimed in claim 8 wherein the 
member provided with said bead is said conduit mem 


