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ABSTRACT OF THE DISCLOSURE 

An aerosol spray tip and discharge assembly is dis 
closed herein. A tip insert, such as a snorkel tube, is posi 
tioned in a discharge socket in the tip and a plurality 
of discrete, substantially chordal elements projecting from 
the socket wall into the peripheral wall of the insert are 
provided. The construction very substantially increases 
the retentivity of the tip for the insert, yet it does not 
signi?cantly alter the flow characteristics through the in 
sert nor does it appreciably increase the force required 
to mate the insert and tip. 

BACKGROUND 

Blowout of inserts positioned in discharge sockets of 
aerosol tips occurs too frequently. This problem of blow 
out occurs with small inserts, such as mechanical break 
up inserts, as well as with extended inserts such as 
snorkel tubes. It is to an improved tip construction for 
substantially reducing the occurrence of blowout with 
which this invention is concerned. 

Snorkel tubes are frequently installed in an aerosol 
spray tip where spot delivery of the contents of an aero 
sol container at a distance from the valve is desired. Such 
a tube is usually a plastic capillary tubing. Because the 
walls of the tip are comparatively rigid and the tubing 
because of its circular cross-section also possesses high 
strength and rigidity, only a limited range of interference 
?t between the parts is generally permissible to provide 
the function of retention with ease of assembly. Fre 
quently, obtainable tubes and tips have tolerance ranges 
that exceed those required for the desired assembly with 
the result that the tubes either cannot be assembled with 
the tip or they fall out or are very easily blown out after 
assembly and use. 

In accordance with this invention it has been found 
that small segmental projections extending from the wall 
of the tip socket into the socket for engagement with the 
insert received will greatly enhance the retentivity of the 
tip insert assembly without noticeably increasing the 
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force required to assemble them, without signi?cantly af- . 
fecting the desired spray pattern and without additional 
cold working of the tip and insert. 
An interference ?t is usually, in this environment, a 

result of cold working of one or both of the assembled 
members. As used herein the term is extended to em 
brace the effective retentiveness of the assmbled mem 
bers as though they were cold worked, when in fact a 
substantial portion of the cold working which would 
otherwise have been necessary is eliminated. Because the 
cold working is less than that usually required to produce 
a given interference ?t, the assembly force required is 
also reduced. That also minimizes damage to the tube 
and tube passageway, minimizing undesired variations in 
the spray pattern. 
A loose or improper ?t of an insert, such as a snorkel 

tube, may permit blow-by or bypass of ?uid to be dis 
pensed between the tube and the socket in which it is 
seated. The instant invention provides for a secure seal 
ing relationship between the tube and tip. 

These and other features and advantages of this in 
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vention will become apparent from the following descrip 
tion and drawings of which: 

FIG. 1 is a side elevational view of an aerosol can and 
spray discharge assembly made in accordance with this 
invention; 

FIG. 2 is an enlarged vertical sectional view of the 
spray tip of FIG. 1; 

FIG. 3 is an enlarged fragmentary view of a portion 
of FIG. 2 with a snorkel tube in place; 

FIG. 4 is an enlarged fragmentary front view taken 
substantially along line 4—4 of FIG. 3; and 

FIG. 5 is an enlarged fragmentary front view similar 
to FIG. 4 of a further embodiment of this invention. 

Referring now to FIGURE 1, a typical aerosol spray 
device is shown to include a container 10, a spray tip 
11, a valve stem 12, a tip insert, such as a snorkel tube 
13, and a mounting cup and valve assembly (not shown). 
A typical mounting cup and valve assembly is shown in 
Patent No. 3,074,601, although other assemblies may be 
used in conjunction with the invention herein disclosed. 

Referring now to FIG. 2, spray tip 11 is shown to 
have an integral stem 12, although tip 11 and stem 12 
may be separate assembled members as is well known 
in the art. Tip 11 de?nes a top surface 20 by which the 
valve assembly is actuated when ?nger pressure is ap 
plied thereto in a well known manner. When so actuated 
the tip de?nes a ?uid ?ow passageway upwardly through 
the tip via stem bore 22 which merges internally of the 
tip in a generally vertical tip bore 24. Near its top, tip 
bore 24 intersects a lateral ?uid flow passage surrounded 
by a wall 26‘ which de?nes a socket 28. Socket 28 ter 
minates at the forward edge of the tip in a discharge 
opening which opens to the atmosphere. The forward 
most portion of socket 28 may be tapered outwardly as 
shown at 29 to facilitate insertion of an insert. The rear— 
wardmost portion of socket 28 may be tapered inwardly 
of the socket (at 32) to assist in retaining and sealingly 
seating a tubular insert such as snorkel tube 13. 

In accordance with this invention and to substantially 
improve insert retention, the wall of socket 28 de?nes a 
plurality of chordal segments 30. These segments are 
integrally formed with tip 11 and when, as in the em 
bodiment here illustrated, the tip is of plastic, the chordal 
segments are integrally molded therewith. 
Each of the chordal elements 30 as best seen in FIG. 

4 is discrete, intersecting the periphery of the socket wall 
at the ends thereof. As seen in FIG. 4 the Socket is gen 
erally circular in transverse cross-section except at those 
areas where the chordal elements project into the socket. 
As further seen in FIGS. 2 and 3 the chordal elements 
are V-shaped in transverse cross-section. The apices of 
the V-shaped chordal segments lie in a common plane 
(see FIG. 2) and are equally spaced about the periph 
ery of the socket wall 26 (FIG. 4). 

In FIG. 3 a tubular insert such as snorkel tube 13 is 
positioned within socket 28. Tube 13 is elongate, is gen 
erally circular in transverse cross-section and de?nes a 
tubular opening 40 extending the entire length of the 
tube. In the embodiment here illustrated tube 13 is of a 
material which is somewhat soft and somewhat deforma 
ble, such as polyethylene, although its circular cross-sec 
tion gives it substantial strength and rigidity. Tube 13 is, 
in this instance, deformable in preference to tip 11 which 
is of a material such as nylon. 

Tip 11 and snorkel tube 13 are proportioned to mate 
in an interference ?t and in the art it is the usual prac 
tice to insert snorkel tubes in tip sockets generallly in the 
manner herein described. However, as stated, the varia 
tions in tolerances of the parts too frequently permit 
blowout in use. 

In accordance with this invention the chordal elements 
30 which project into the socket 28 also project into the 
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periphery of snorkel tube 13 thereby deformingly engag 
ing the tube wall to increase the “interference ?t” which 
would otherwise be obtained or to provide an interference 
?t where it Would not otherwise be obtained because 
parts of non-matching tolerances have been assembled. 
To increase the retentiveness of the assembly still further, 
the socket Wall at 32 tapers inwardly to engage the inner 
most portion of the tube thereby also to enhance the 
sealing of the tube with socket wall 26. That is important 
to avoid bypass of the ?uid to be dispensed, i.e., prefer 
ential or concurrent passage of ?uid between the tube pe 
riphery and the socket wall during dispensing through 
opening 40. The desired sealing effect is enhanced by the 
presence of chordal elements 30 while they also minimize 
blowout. 

Although increased retentiveness of the tip for the 
insert is highly desirable a counterbalancing considera 
tion is that minimum assembly or insertion force is de 
sired. In accordance with this invention the insertion 
force is minimally increased. Indeed those assembling the 
same tube with tips without chordal elements and those 
with the chordal elements were unable to distinguish 
tactually which required more insertion force. Yet reten 
tion was very substantially increased. 

It is further important that the tube substantially main 
tain the integrity of the opening therethrough without 
substantial distortion of it from its uninserted to its in 
serted condition. Substantial deformation of the tube 
opening results in spray patterns which vary undesirably 
from that which the uninserted tubing would provide. 
Utilization of the invention hereinabove described avoids 
deleterious distortion of the tube opening. 

In pursuance of this invention parts were made and 
tested. Tips were molded of a hard nylon with four 
chordal elements V-shaped in cross-section. The elements 
were positioned equidistantly about the periphery of the 
socket wall with the apices of the chordal elements lying 
in a common plane. The maximum height h (FIG. 4) 
of each of the chordal elements was 0.003 inch and the 
length about 0.031 inch. Since the diameter of the socket 
wall at the tube plane of the apices of the chordal elements 
was 0.083 inch, the distance between opposite chordal ele 
ments was 0.077 inch. Any tube having a diameter greater 
than 0.077 thus would be retained to some extent by the 
tip, whereas without the chordal elements, tubes less than 
0.083 inch in diameter would not be retained. 
The presence of the chords reduces the area of the 

socket in the plane of the apices by slightly less than 
5% but changes the periphery and eifective diameter each 
by only slightly more than 1% to provide an interference 
?t for tubing that had diameters up to 0.006- inch less 
than the original recess. 
Absent the chordal elements, interference ?t would 

comprehend the eifective change in diameter of the 
snorkel tube with respect to the tip socket diameter. 
Where the chordal elements are present it is a combina 
tion of that factor with the effect produced by the chords. 
As stated, the chords change the effective diameter of 
the socket by very little (hence changing the assembly 
force only slightly) while the effective interference ?t in 
creases dramatically. 

Because the “interference ?t” provided by the chords 
is due to a ?attening of the nonrigid circular surface 
of the tubing rather than the cold-working of the tubing 
material (as in the usual intereference ?t), only limited 
effort is required for assembly. This then accounts for 
the fact that increased interference ?t is obtained with 
out a noticeable increase in assembly force when chords 
are added and the assembled tube and tip are otherwise 
the same. 

Generally an interference ?t of from about 4% to 
about 5% Will produce excellent retention and for usual 
purposes in this art an interference ?t of at least about 
3% will produce good results. However interference ?ts 
in those ranges usually require excessive assembly force. 
With chordal elements, the assembly force is in the usual 
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permissible range and the effective interference ?t is 
well into the desired range. 
A number of tubes were assembled with the tips just 

described, the tube diameter being 0.0845 $00025. 
When so assembled they gave an average elfective inter 
ference ?t of 4.1%. That is to be compared with tip 
tube assemblies without the chordal elements in which 
an average interference ?t of 1.8% was obtained. It is 
also to be observed that the chords resulting in a 1% 
reduction in effective diameter accommodated the full 
range of tolerances of almost six percent (6%) of the 
tubing diameter. Assembly force Was not noticeably i11~ 
creased and the spray pattern was not signi?cantly altered. 
Bypass or blow-by was absent because a good sound seal 
was provided by the assembly. 
When tested at pressures ranging from 50 to 180 

pounds of pressure for 4 to 5 seconds, the tube-tip as 
semblies without the chords blew out 24 of 27 assembled 
tubes. No blowout of 25 samples of the assembly utilizing 
the chords occurred. Where three chordal segments 
(rather than four) were used, in twenty-?ve samples at 
the same pressure range none blew out. With two chords 
six out of twenty-?ve samples blew out, but then only 
at pressures of 140 pounds or more, Well in excess of that 
normally encountered in the aerosol art. In the conven 
tional (no chordal segments) construction 12 samples 
blew out at less than 100 lbs. and ?ve more at 130 lbs. 
or less. The two chord construction provided an average 
effective interference ?t of 3.2% and the three chord 
construction an effective interference ?t of 3.7%, each 
with less than 1% effective increase in diameter of the 
socket and without a noticeable increase in the force re 
quired to assemble the tip and tube. 

Referring now to FIG. 5, this is a view similar to FIG. 
4 in which only three chordal segments 40 are provided 
about the wall 42 of a socket 44. This construction is 
similar in all other respects to that of FIGS. 1 to 4. 
Where three or more chordal segments are utilized 

there is no substantial adverse effect on the ?ow pattern 
through the snorkel tube because when equally spaced 
about the Wall, the chordal segments do not signi?cantly 
distort the tube bore con?guration. There is some dis— 
tortion when only two chordal segments are used and for 
that reason it may be less desirable to use two. 

It will be apparent to those skilled in the art from 
the disclosure and description herein that constructions 
other than those illustrated herein may be made without 
departing from the spirit and scope of this invention. 

I claim: 
1. In a spray discharge valve assembly for dispensing 

?uid under pressure from an associated container, said 
assembly including a spray tip and a deformable tubular 
insert mounted therein, said tip having a ?uid ?ow pas 
sageway therethrough and providing a wall de?ning 
a socket receiving said tubular insert, said tubular insert 
and the wall of said tip being in an interference ?t in 
wardly of said socket thereby being in sealing engage 
ment with each other about the periphery of said tubular 
insert, the wall outwardly of the location of said inter 
ference ?t having a plurality of discrete chordal elements 
projecting into said socket and also projecting into the 
peripheral wall of said tubular insert thereby to slightly 
constrict said tubular insert and to deform the peripheral 
wall of said tubular insert, thereby to retain said insert 
within said socket. 

2. In a spray discharge valve assembly as set forth in 
claim 1 wherein said tubular insert is elongated and pro 
jects from the tip for dispensing fluid at a point distant 
from said tip. 

3. In a spray discharge valve assembly as set forth in 
claim 1 wherein the chordal elements number at least 
three. 

4. In a spray discharge valve assembly as set forth in 
claim 1 wherein the chordal elements number four. 
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5. In a spray discharge valve assembly as set forth in 
claim 1 wherein said socket and said tubular insert are 
generally circular in coss-section, said discrete chordal 
elements being integrally formed with said tip. 

6. In the spray discharge valve assembly of claim 5 
wherein the chordal elements are V-shaped in transverse 
cross-section and the edges of said chordal elements lie 
in a common plane. 

7. In the spray discharge valve assembly of claim 6 
wherein said chordal elements reduce the cross-sectional 
area of the socket in the plane of the chordal element 
edges by less than about 5%. 
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