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The invention relates generally to dispensing nozzle or 
spout structures and seeks to provide a novel form of 
nozzle having provision for dispensing liquid there 
through in the form of a divided spray, the novel struc 
ture, while adaptable for more general usage, being par 
ticularly useful in the spraying of starter ?uid on bri 
quettes previous to igniting them in forming charcoal 
barbecue ?res. 
An object of this invention is to provide a closure hav 

ing a spout or nozzle with an integrally formed dia 
phragm extending across the opening of the spout, where 
in the diaphragm is provided with inclined bores which 
provide openings disposed at angles of inclination relative 
to the longitudinal axis of the spout so that the liquid 
contents of the container is discharged simultaneously in 
outwardly diverging angular streams which de?ne an area 
greater than that de?ned within the diameter of the mouth 
of the spout or nozzle. 
Another object of this invention is to provide a closure 

of the character stated wherein a captive or tethered cap 
is integrally formed with said spout so that the cap will 
not become detached from the spout and may be re 
peatedly reused for closing said spout or nozzle. 
Another object of this invention is to provide a struc~ 

ture of the character stated which is integrally molded 
or formed of a plastic material, for example, polyethyl 
ene or the like, which may be economically produced and 
inexpensively applied to the container. 

In the conventional dispensing or discharging of ?uids, 
such as charcoal lighter ?uids or the like, said ?uids 
usually are discharged through openings which are paral 
lel to the longitudinal axis of the dispensing spout or 
nozzle, and therefore, the streams of the discharged ?uid 
are dispensed in generally parallel lines and are dis 
charged simultaneously in an area de?ned by the mouth 
of the spout or nozzle. It is therefore an object of this 
invention to provide a nozzle which is integrally formed 
with a diaphragm so constructed that the streams will 
?ow in outwardly diverging angular directions, as well as 
in a direction in line with the longitudinal axis of the 
nozzle, so that the streams simultaneously de?ne and 
cover an area larger than the area de?ned by the mouth 
of the nozzle. This manner of dispensing has been found 
to facilitate the use of charcoal lighter ?uids in that a 
greater area is simultaneously covered. As before stated, 
while the invention has particular application to the dis 
pensing of a charcoal lighter ?uid, it is obviously not 
limited to this particular use and may be used in the dis 
pensing of any liquid. 

Another object of this invention is to provide the top 
of the diaphragm with an inwardly curved or concaved 
surface for facilitating reentry of ?uid into the container. 
Another object of the invention is to provide a nozzle 

structure of the character stated wherein the diaphragm 
is provided with a central or axially disposed dispensing 
ori?ce or opening extending along the axis of the nozzle 
and surrounded by a plurality of surrounding or satellite 
openings each of which has its axis disposed in angular 
or outwardly diverging relation to the central ori?ce axis. 

Another object of the invention is to provide a nozzle 
structure of the character stated wherein the dispensing 
ori?ces are placed in thickened portions of the diaphragm 
so as to provide a length in each ori?ce capable of ac 
curately directing a spray stream along the axis of the 

5 

10 

15 

20 

25 

30 

35 

40 

4.5 

50 

55 

60 

65 

70 

1 3,131 ,870 
Patented May 5, 1964 

2 
particular ori?ce, thereby to provide a de?nite and ac 
curate spray stream pattern embodying a central stream 
along the nozzle axis surrounded by uniformly divergent 
and surrounding satellite streams. 
A further object of the invention is to provide a nozzle 

of the character stated wherein the satellite ori?ces are 
formed in an annular thickened portion of the diaphragm. 
A further object of the invention is to provide a nozzle 

of the character stated wherein each ori?ce in the dia 
phragm is formed in an individual thickened portion of 
the diaphragm. 
A still further object of the invention is to provide a 

nozzle of the character stated wherein the angle of di 
vergence of the satellite ori?ces is so related to the nozzle 
outlet diameter and the outlets of said ori?ces so spaced 
from said nozzle outlet that no streams emanating from 
said ori?ces will contact nozzle wall portions de?ning said 
nozzle outlet. 
With the above and other objects in View that will here 

inafter appear, the nature of the invention will be more 
clearly understood by reference to the following detailed 
description, the appended claims and the several views il 
lustrated in the accompanying drawings. 

In the drawings: 
FIGURE 1 is an inverted perspective view illustrating 

the discharge of streams of liquid from a container 
mounted nozzle constructed in accordance with this in 
vention. 
FIGURE 2 is an enlarged cross-sectional view taken 

on the line 2—2 of FIGURE 1, and showing in dot and 
dash lines the tethered cap applied to the nozzle to close 
same. 

FIGURE 3 is a top plan view of the nozzle body taken 
on line 3—3 of FIGURE 2. 
FIGURE 4 is a horizontal cross section taken on the 

line 4—4 of FIGURE 2. 
FIGURE 5 is an enlarged fragmentary vertical cross 

sectional view taken on line 5—5 of FIGURE 4. 
FIGURE 6 is a view similar to FIGURE 5 illustrating 

a modi?cation wherein each satellite ori?ce is placed in 
an individual thickened portion of the diaphragm. 
FIGURE 7 is a view similar to FIGURE 4 illustrating 

another modi?cation wherein all ori?ces are placed in 
individual thickened portions of the diaphragm. 
FIGURE 8 is a view similar to FIGURE 5 illustrating 

still another modi?cation wherein all ori?ces are placed 
in a single uniformly thickened and centrally spaced 
thickened portion of the diaphragm. 
The closure unit comprises a nozzle or spout general 

ly indicated at 16', a ?exible hinge or tether 12 extending 
therefrom, and a cap or closure generally indicated at 14 
connected thereto. Within the nozzle and extending 
thereacross is a diaphragm generally indicated at 16. The 
diaphragm is provided with predetermined openings, as 
will be more fully set forth and described. The cap 14 
may be readily snapped on or off the nozzle 10 repeatedly 
and the parts are deformable and resilient and assume 
their original molded shape after temporary distortion. 

This structure is molded of a plastic such as polyethyle 
ene or similar material so that there is provided combined 
strength and substantial stiffness with resiliency. 
The nozzle or spout It} comprises a tubular body 29 

which tapers downwardly and then extends outwardly 
to form an annular enlargement 2,2. The annular ene 
largement is provided with an annular groove or recess 24, 
open at the bottom to receive the annular upturned or 
?ange portion 26 of the wall of the container 28 sur 
rounding the opening 39 of the container. The inner 
side walls of the recess 24 are shaped to interlock with 
the ?ange 26 of the container and secure the nozzle 10 
to the container. 
The tubular body 26 has a short annular portion 32 at 
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its lower end which extends into the interior of the con 
.tainer. The internal diameter of the spout is greater at 
the lower end than at the upper end. The upper or dis 
pensing mouth portion of the nozzle has an annular periph 
eral bead ‘or lip 34- including a lower horizontal portion 
36 disposed substantially atright angles to the longitudinal Y 
axis of the nozzle. ~The longitudinal axisof the nozzle - 
is de?ned by the line A-A, as indicated in FIGURE 2. 
Upwardly of the bead 34 the nozzle tapers’ inwardly and ~. 
then turns slightly-outwardly to terminate in an annular 
edge 37. The inside wall adjacent the annular edge 37 
is beveled as at 38. a p 

The diaphragm, generally indicated at 16, is molded as 
'an integral part of the nozzle 11} andextends transversely 

' of the interior of the nozzle below the horizontal plane of 
the peripheral bead 34. The central annular portion of 
the diaphragm, indicated at 15a, within which the openings 
:tobe described are contained has a thicker wall area than 

15 

thegannular portion 16b of the diaphragm surrounding 7 ~ 
said thickened portion and adjacent the wall of the spout. 
The top surface of the diaphragm is concaved and inclines 
or curves inwardly toward the center, as indicated by the 
numeral 17 in FIGURES 2 and 5. This concave surface 
permits the liquid to drain back and reenter the diaphragm 
openings to ?ow back into the container when the con 
tainer is positioned right side up as in FIGURE 2. 

' The tethered cap or closure 14 is connected to the nozzle 
by the ?exible connecting strap or hinge 12 and the hinge 

the cap. The cap 14 has a substantially ?at top 40 and 
a depending outer cylindrical side wall or skirt 42 pro 
vided with a thickened annular wall portion 44 at the 
bottom thereof to which the hinge strap 12 connects. An ' ‘Y 
extension 46 provided at the front of the cap is presented 
for manual engagement for the purposeof lifting the cap 
from the nozzle.‘ 

Extending radially inwardly from the side wall of the 
.cap is a continuous bead or lip 48 which is engageable 
with the underside of the peripheral bead or lip 34 of the 
nozzle as shown in‘ dot and dash lines in FIGURE 2 to 
secure the cap in closed position. ‘ 
In its central portion the cap has a recess 59, having an 
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extends from the enlargement 22 of the nozzle outwardly :to the bottom of the outer cylindrical side wall or skirt of 30 

35 
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inner side wall 52 adapted to be tightly received within " ‘ 
the upper or mouth portion of the nozzle to engage the 
inner. wall of the nozzle, as best seen in dotted lines in 
FIGURE 2. The outer .surface of the inner cylindrical 
wall is shaped at 54 complementary to the beveled edge 
38 of the‘nozzle so that when the cap is in closed position 
a seal-tight ?t is effected between the cap and the nozzle. 
The arrangement’ of the openings in the diaphragm, best 

illustrated in FIGURES 2 to 5 inclusive,'will now be 
described. . 

The ‘thickened annular portion 16:: of the diaphragm 
is provided with a plurality of ori?ces or openings which 
are prearranged so that the liquid within the container 
may be simultaneously discharged at varying angles so as 
to simultaneously cover a certain prescribed area. As 
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shown in the drawings, there. are four equally spaced ' ' 
ori?ces designated by the numerals 55, 58, 60 and 62; 
Each of said ori?ces or openings is inclined at an angle’ 

‘ of approximately 10° with respect to the longitudinal axis 
A—A of the nozzle or spout. ' As best shown'in FIGURE 

I 5 which would be the spraying position of the nozzle or 
spout, the two ori?ces 56 and so are inclined outwardly. 
The two other openings 58 and 62 would also be similarly 

' inclined outwardly at the same angle relative to the longi 
tudinal axis of the spout. Therefore, in spraying position, 
as in FIGURES 1 ‘and 5, the ori?ces diverge outwardly, 
each at an angle of approximately 10° with respect to the 
longitudinal axis of the spout. . , 
‘The center of the diaphragm is provided witha central 

ori?ce or opening 64 extending along the longitudinal 
am's of the spout. The inwardly facing portion of said 
ori?ce is enlarged or opens into the central clearance 
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.cumference of the mouth of the nozzle. 

the preferred, arrangement. 

4 . 

within the thickened annulus 16a, as indicated at 64' in 
FIGURES 4 and 5. . 1 
When the container is inverted as shown in FIGURE 1 

for the purpose of discharging the ?uid, the nozzle 10 
would be in the position shown in FIGURE 5 and the 
liquid material would be sprayed through the ori?ces or 
outlet of the nozzle. Thus, with four satellite openings 
spaced around the diaphragm the streams would diverge 
outwardly, as best shown in FIGURE 1, with the central 
stream being discharged in axial alignment with the longi 
tudinal axis of the spout. The streams of the ‘discharged 
liquid, upon contact with a surface spaced from the out 
let from the nozzle, would de?ne and sever m area greater 
than the circumference of the mouth of the nozzle. 

' The angle at'which the bores are formed has a rela 
tionship to the wall of the spout, for it will be seen that 
if the angle is too great the discharged streams would 
strike thewalls of the spout and will be de?ected. If all 
of the bores'were parallel to the central bore 64, then the 
area sprayed simultaneously would be less than the cir 

that best results are obtained when the individual ori?ces 
or openings are placed at an angle of between 5° to 15° 
with respect to the longitudinal axis of the nozzle. The 
number of holes or bores may be varied, depending upon '7 
the size of the cap,v but the arrangement shown herein is 

The thickened wall area of 
thediaphragm in which the ori?ces or openings are con 
tained provides openings with sut?cient length and wall . 
surface to control the‘ angular direction of the discharged 
streams; ' ' ‘ . . _ 

In FIGURE 6 of the drawing, there is disclosed a modi 
?ed form of the nozzle structure wherein the previously 
described generalarrangement of ori?ces or openings is 
maintained but wherein each satellite ori?ce or opening 7 
.66 is placed in an individual thickened portion 67 of the 
diaphragm, the portion 68 of the diaphragm in which the 
central’ or axial ori?ce 69is formed being of approximately 
the same thickness as'the diaphragm portion surrounding 
the circle of thickened portions 67. 
‘In FIGURE '7, another slight modi?cation is shown 

> which follows the general pattern of the FIGURE 6 form 
but wherein the central or axial ori?ce or opening 70 also 
is placed in an individual thickened portion 71. 

' ' In FIGURE‘ 8 an additional modi?cation is shown, and 
in this form it'will be noted that all ori?ces or openings, 
axial and satellite, are placed in a single thickened portion 
'72 surrounded by the thin annulus ‘B. 

It is to be understood that other changes and modi?ca 
tions may be made in the nozzle structure without depart 
ing from the spirit and scope of the invention as de?ned 
in the appended claims. 

I claim: . . . _ 

l. A dispensing closure for use with a container for 
liquid and having a wall provided with an opening, a 
tubular nozzle body having a dispensing outlet end and a 
lower portion 'for connection with said wall opening to 
receive liquid therethrough from the container, a dia 
phragm extending across said nozzle body in a position 
recessed a substantial distance from said outlet and having 
a plurality of circumferentially disposed dispensing open 
ings therethrough, said openings being individually in 
clined at an angle with respect to the longitudinal axis of 
said nozzle body and diverging outwardly to permit the 
liquid contents otithe container to be discharged through 
the diaphragm and out through the nozzle body outlet in ‘' 
diverging streams which after passing through said nozzle 
body outlet de?ne between them an area greater than the 
circumference of said nozzle body outlet, an axiallydis 
posed dispensing opening in said diaphragm, a cap tethered 
to said nozzle body and adapted to be positioned over the 
dispensing outlet end of the nozzle body to close the 
same and the top surface of the diaphragm being concave 
so that the liquid re-enters the openings when thecon 
tainer is positioned with the nozzle body in non-dispensing _ 

I have found’ 



3,131,870 
5 

position with the concave surface of the diaphragm facing 
upwardly. 

2. A structure as de?ned in claim 1 in which at least 
some of said dispensing openings are placed in thickened 
portions of the diaphragm each eifective to give accurate 
direction to individual streams of liquid dispensed through 
said dispensing openings. 
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