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CROSSOVER-RESISTANT PLURAL 
COMPONENT MIXING· NOZZLE 

BACKGROUNO OF THE INVENTION . 
. . 

The present invention relates generally to mixing and 

dispensing nozzles, and more particularly, to a so-called 

anti-crossover or crossover-resistant nozzle for use with 

multi-component systems, particularly urethane foams. In 

particular, the invention relates to readily attachable, 

10 disposable nozzles having two principal pieces that snap 

together, and two more additional pieces or componen.ts 

making up the entire nozzle. According to the invention, 

the nozzles can be reusable with a non-reacting foam or may 

be used again by flushing with solvent. Such nozzles, 

15 according to the invention, have both an anti-crossover 

feature and a snap-together assembly and are associated in 

use with a dispenser such as a foam gun for dispensing 

foam, or other device for dispensing a bead, spray or 

fillet of a foam insulation or like material. 

20 In the prior art, a number of nozzles have been 

available for use with such dispensers, ·(most of which are 

commonly referred to as guns) . However, most if not all of 

such nozzles did not have an inherent feature which 

prevents so-called crossover in use. Neither were they a 

25 molded, snap-together type construction. In a two-

component urethane gun, both the isocyanate component and 

the resin component are metered under a supply pressure to 

a disposable mixing nozzle. Such a device, for example, 

was made by the assignee of the Brooks Patent No. 

30 3, 784, 110, which was the first commercially successful· two­

component foam gun having a disposable or throwaway nozzle. 

A disposable low cost nozzle is important for multi­

component mixing and metering systems, because, after a 

short time, {from one-half a minute to two minutes), the 

35 components making up the ~ix or other thermosets react to 

cure and set up in the nozzle, and thereby render further 

mixing, particularly on ratio mixing of reactants difficul: 

or impossible. Once used in a properly functioning gun, 
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the mixing nozzle is simply removed and thrown away.· This 

technique avoids the use of costly_, and potentially harmful 

_solvents for_ flushing ... 
- . 

In one use., the isocyanat~ componerit ·and the resin 

5 component are simultaneously admitted to a mixing nozzle in 

a· predetermined ratio. This ratio is determined by the 

design of ·the system, chemistry of the . reactants, and 

particularly by the size of the orifices leading into the 
.· : . 

nozzle passages, and by the supply pressure under which t.i1e 

10 components are maintained. 

15 

In one method, which uses aerosol type reactants, when 

the dispenser trigger is actuated, two valves open 

simultaneously and a desired proportion of each component 

is injected by the material supply.force through the nozzle 

orifices and into the mixing and dispensing nozzle. 

entering the mixing and dispensing nozzle, both 
Upon 

the 
materials instantaneously experience a pressure drop,· 
causing the. gas in the material to expand rapidly a:s it 

passes along the mixing elements of the mixing nozzle. 

20 This expansion of materials creates turbulence and 

continues to mix as the reactants travel forward along the 

mix path of the nozzle. This mixing initiates·a·chemical 

reaction between the components, which causes the reactants 

to polymerize. 
25 As the polymerizing mass ex:i.ts the nozzle, it is under 

great force due to the supply pressure, vaporization of the 

blowing agents, along with the energy and gas generation 

created through the poiymerizing reaction. Upon leaving 

the nozzle, the discharge pattern of the reacting material 

30 can be defined and controlled by any of a number of nozzle 

geometries resulting in a high force spray pattern, or a 

much lower force pour pattern, depending on the 

application. 
In another practice of the art as described in Patent 

35 No. 5, 529, 245, ·non-aerosol type of reactants are processed 

through a mixing nozzle as described in this invention. In 

this method, non-aerosol materials are delivered via the 
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supply pressure through the dispenser -- once activated 
into a mixing nozzle of the current invention. The two 
materials are injected by the material supply force through 
the nozzle . oI:"ifices and into the mixing nozzle. Upo·ri 

s entering the mixing nozzle, the materials are mixed by 
turbulent flow as the material t.ravels through the mixer. 

The mixing initiates a chemical reaction within the 
nozzle and in the case of some foaming materials, C02 is 

generated in the reaction, _causing the polymerizing mass to 
10 expand. In this method, if a spray pattern is desired, a 

third stream of gas is delivered through the nozzle to the 
tip where the material exits. This gas stream is used to 
assist in spraying the mixed polymerizing material onto the 
substrate. As in the previously described embodiment, the 

15 reacting material can be defined by any of a number of 
nozzle geometries. 

Past experience has proven . that there are some 
shortcomings to the old mixing nozzle design. In previous 
mixing nozzle designs there are circumstances that can 

2 o occur during the course of mixing that ere ate an 
opportunity for one or more of the reactants ·to flow· 
rearward into. the.passages-of.the-dispenser. 

This rearward flow creates or allows a condition of 
chemical reaction within the dispenser, causing the 

25 passages of the dispenser to be clogged with reacted 
material. This situation, commonly referred to as 
"crossover", is the major cause of product failure with 
these types of dispensing systems. When the passages of 
the dispenser . system become clogged, the system is now 

30 rendered either completely useless, or at least useless to 
meter components "on ratio", due to the complete or partial 
blockages in one passage or another. 

There are several common conditions that create the 
opportunity for crossover. One of the most common 

35 conditions occurs where the operator, upon first starting 
the operation of the kit,. fails to open both supply lines 
to the dispenser. Thus, when the dispenser is activated, 
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· •only one component ·enters the mixing chamber. At this 

time, there is no competing pressure or flow f ram the other 

supply port: of the ~alve or m~xer inlet,. ancj consequently,' 

nothing to prevent the single component '·within the mixer 

5 ·from flowing· .rearwardly out the other inlet passage and 

into the dispenser. 

Once the operator realizes that only one component is 

flowing, he understands the problem. Then he opens the 

second supply valve and pressurizes the dispenser with th~ 

10 second, previously missing component. At that time the 

second component mixes with the first in the dispenser 

valve and hoses with the "crossed over" component, thus 

causing a reaction and fouling the dispenser. 

A second situation occurs when the operator activates 

15 the dispenser with a previously used and clogged or 

partially clogged nozzle. At this time, and according to 

the pressure within the system at this time, the nozzle is 

charged with more reactants but the outlet passage of. the 

nozzle is blocked. This produces a situation wherein the 

20 reactants are reacting and generating high pressures 

internally within the mixing nozzle. 

Because the dischargetip isblocked reactants cannot 

be discharged from the end of the nozzle, the reacting, and 

hence expanding material continues to expand forcibly 

25 within the nozzle. If, at this time, the operator pulls 

the trigger of the dispenser without ejecting the nozzle, 

a crossover condition arises due to the rearward flow by 

the reacting material into the dispenser. This rearward 

drive is created due to the higher pres·sure present in the 

30 nozzle when compared to the line pressure feeding the 

dispenser. Particularly when portable kits are used that 

are not full and/or at the highest pressure, the pressure 

created in this type of crossover within the nozzle can 

overcome the supply pressure and drive reacting material 

35 rearward into the dispenser, thus fouling the dispenser. 

A third crossover condition exists as a result of 

simple pressure differences occurring between the two 
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pressure streams, where one stream is strong enough to 
overcome the· other, forcing a condition of rearward flow of 

the component that otherwise would b~ ?rged into the nozzle 

tinder the lower or weaker pr~ssure. This :·_particularly 
s occurs if a new container is· used with an old or nearly­

exhausted one. This situation also arises when using 
supply pumps and there is a pump failure. 

Accordingly, it is an object of the· present invention 
to provide an improved mixing and dispensing nozzle for 

J.0 urethane foam or similar multi-component systems. 
Another object of the invention is to provide mixing 

and dispensing nozzle components which can be assembled by 
the simple process of snapping one component inside · the 
other, thereby trapping the third component in the 

15 dispenser, with the anti-crossover valves being secured in 
place. 

Yet another object of the invention is to provide a 
mixing and dispensing nozzle which contains an internal set 
of valve leaflets normally serving to close o'ff ·the 

20 rearward flow of material into the dispenser or gun. 

25 

Still another object of the invention is to provide a 
combination. of a multi-piece nozzle . which . can be·,·easily 
assembled, together with leaf let style valves restricting 
crossover contamination in the use of the apparatus. 

A further object of the invention is to provide a 
multi-piece nozzle which includes a baffle mixing element 
having vanes disposed around a central backbone and having 
the backbone engage the rear wall of one of the components 
cf the valve as an aid to assembly. 

30 A still further object of the invention is to provide 
a valve for each of plural inlets and having a single 
leaflet, made from a thin sheet of plastic film such as a 
polypropylene, a polyester or the like. 

An additional object of the invention is to provide a 
35 single valve assembly comprising a pair of leaflets 

disposed to either side of a thermally welded or 
mechanically or adhesively affixed portion which attaches 
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the center portion of the leaf let to the rear wall of the · 

nozzle. 

Another object of the invention is to :provide a nozzle 

that snaps together and incitides wings or finger-gripping 

s handles on the body· of the nozzle. A still further object 

is to provide a snap-together construction which includes 

a molded-in rib or gasket between' the sections to insure a· 
tight fit. 

The invention achieves.its objects and adva~tages .:i..n 

10 two ways. The first is to p:?:"ovide a telescoping, snap 

action type assembly for mixing and dispensing nozzles, 

with optional wings or finger-gripping portions, ·and the· 

other is to provide a valve, preferably in the form of 

leaflets, for two or·more inlet openings, with the valve 

15 leaflets extending over the opening and closing them off by 

their own innate resiliency, and remain forcibly closed by 

the internal pressure within the mixing nozzle. At the· 

same time, ready opening occurs under the force of incoming 

liquid components_, with the valve leafl~ts being preferably 

20 affixed to the rear ·wall of the nozzle by thermal 

attachment, by an adhesive, or mechanical entrapment. 

25 

The manner in which these objects and· advantages are 

achieved in practice will become more clearly apparent when 

taken' in connection with a . detailed description of the 

prefer.red embodiments of the invention set·. forth by way of 
example and show in the accompanying drawings, in which 

like reference numbers indicate the corresponding parts 

throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 
30 Fig. · 1 is a perspective view of the nozzle of the 

invention, shown associated with a dispensing gtin with· 

which it is normally used; 

Fig. 2 is a fragmentary view, partly in elevation arid 

partly in section, showing certain parts of the gun and 

35 nozzle of the invention; 

Fig. 3 is a vertical sectional view of one form of 

nozzle of the invention, showing the two-element snap-
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together construction of the shell, showing the valves in 

a closed position of use and schem~tically showing a load 

or force acting to return the valves to their seated 

positions; 
S Fig. 4 is a fragmentary view, partly iri elevation and 

partly in section, and similar to Fig. 3, but· showing the 

anti-crossover valves in an open position and a preferred 
'form of' rib providing aaditional sealing between components 

of the nozzle; 
10 Fig. 5 is a s~ctional view, taken along lines 5-5 of 

Fig. 3; showing the valves and the valve passages in 

phantom lines; 
Fig. 6 is a sectional view of another form of nozzle 

of the invention, showing the same with a mixing element in 
15 place within the unit, securing the valve leaflet hold-down 

mechanism, showing a slightly different discharge end to 
the nozzle, and showing the valve leaflet in two different 
positions, one in solid lines and one in phantom lines; 

Fig. 7 is a vertical sectional view of a modified 

20 nozzle of the invention; 
Fig. 8 is a plan view of the end portion . of the 

nozzle, taken along lines. a.,.a. of. Fig. 7;. and 
Fig. 9 is a plan view taken from the bot tom and 

showing the leaflet of Figs. 7 and 8. 
25 DESCRIPTION OF THE PREFERRED 

EMBOPIMENTS OF THE INVENTION 

While it will be understood that the invention may be 
embodied in a number of different forms, and that somewhat 

30 different styles of gun may be used with the form of nozzle 
shown, and while it is also understood that the invention 

may comprise nozzles in which the shells are of a two-piece 
construction but lack the anti-crossover valves, and vice 
versa, the invention will be described where the dispenser 

35 is a gun of the presently preferred type, and is s.hown to 
include a nozzle which includes both features of 
construction and operation. Likewise, dispensers other 

than guns may use the nozzles of the invention, and the use 
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· of the term "gun" ·is to be taken in its broad sense as 
including dispensers of various types. 

_Referring now generally ·to. the drawings, and -more 
particularly, to Figs. l and 2 ,· . there is show a gun 

s generally designated 10, including a nozzle 12, a gun body 
generally designated 14, a handle 16, a trigger 18, a 
trigger return spring 20 and a safety 22. In addition, the 

.. · . . gun contains · a latching and locking mechanism for the 
nozzle generally designated 24, and shown to include a 

10 thumb button 26 which actuates a lever 28 having a cla•.., 30 
on the forward end portion· thereof. 

The lever pivots about the point 29, and in another 
position of use, the ejector 31 serves to forcibly remove 
the nozzle from the gun. The gun is served by two hoses 

15 32, 34 which contain reacting products, and may optionally 
have another hose (not shown) beneath it for a propellant 
(or for an additional propellant) . 

In.addition, the gun body 14 shown in Fig. 2 includes 
a receiver 36 for accommodating an enlarged diameter 

20 portion 38 of the nozzle 12. The nozzle is shown to 
include a pair of wings 40 or finger grips which are able 
to be .. manipulated by· the··· fingers - of· an operator in 
positioning and seating the nozzle shoulder 42 .. for 
engagement by the claw 30. 

25 The hoses 32, 34 include a forward end portion 44, 
which engages the butt end of a reducer 46 that in turn 
engages a ·hollow screw 48 which compresses the hollow valve· 
seat 50. This unit is made from a deformable material, 
such· as, for example, polyethylene or PTFE. Other 

30 expedients may be used with equal effect. The valve· seat 
snugly engages a spool 52 with passages 53 lying centrally 
therein. The spool 52 is actuated by the trigger 18 
through ears 54 on the ends of the spool, which are engaged 
by slots 56 in the bifurcated portion 58 of the trigger 18. 

35 The spool valve 52 (Fig. 2) moves in an opening 60 in 
the body 14. It rotates so as to align, in an operative 
position, its central passages 53 into a position of 
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registry with the outlet passages 68 in the gun body. The 

nipples 62 on the rear end 64 of the nozzle 12 fit snugly 

but removably into the passage~ 68 .· 
. . .· 

Referring now to the nozz-le 12, · and p~rticularly to · 

5 Figs. 3-6, this unit has a shell composed of two elements, 

an inner, forward nozzle element generally designated 70 

and an enlarged diameter back cap generally designated 72. 

As shown in Fig. 3, for example, the forward end of the 

nozzle 12 is typically composed of a reduced diameter 

10 outlet end 74, a tapered intermediate side wall portion 76 

and an enlarged diameter portion 78 of generally 

cylindrical configuration. Near the end of the enlarged 

cylindrical portion 78 are the formations defining the ears 

or finger grips 40. This section of the nozzle also 

15 includes a flexible latch 80 and two formed recesses 81 for 

purposes to be described. At least six other forms of 

nozzles may be used, but the differences between them lie 

in the shapes of their dispensing openings and in other 

details, and they all fall within the scope of the 

20 invention. 

The enlarged diameter portion 72 of the nozzle 12 

includes . a . rear end. wall 82, a·· pair· of· substantially 

identical nipples 62, 63, each preferably including plural 

sealing ribs 84. Each of the nipples 62, 63 has an inlet· 

25 passage 98, 100 for ingredients and these may be of the 

same or different orifice sizes. The forward end of the 

enlarged diameter part 72 of the nozzle 12 includes a pair 

of barbs 86 or like formations for fitting snugly within 

the recess 81 just behind the flexible latch 80. A 

30 shoulder surface 88 is formed in the enlarged diameter end 

72 to engage the rear surface 90 of the reduced diameter 

cylindrical portion 78. These shoulders preferably meet at 

ab~ut ~" to W' from the end wall 82, to allow for clearance 

of the valve leaflets to be described. A circumferential 

35 bead 89 (Fig. 4) is provided which crushes to form a tight 

seal between the components 78, 72 of the.nozzle 12. The 
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inner sleeve 78 expands slightly under pressure to engage· 

the outer 'sleeve 72 more snugly. 

Ref erring now to the interior of the nozzle 12 I . there ' . 

are· show a ·pair of oppositei'y directed· l~a.flets · 92,. 94 

5 forming the operative portions of the anti-crossover valves 

joined to the rear surface· 82 of the .nozzle 12 by a 

combination post 96 having a staked rivet.head 97 on its 

end portion •. 
In the alternative, a heat--seal may be used. In such 

10 · a Case t the plastic from which Che leaf lets 92 I 94 are made 

is coated with an adhesive or low-melting coating· such as 

· an ethylene vinyl acetate (EVA) layer. The leaf lets 92, 94 

in one embodiment are made from a single sheet of a thin 

plastic material, suth as a 0.005" polyester sheet material 

15 having an innate resiliency, enabling it to spring back 

repeatedly even after several uses. Making the leaf lets · 

from polyester with an EVA or · like lower-melting layer · 

enables them to be joined to the remainder of the nozzle by 

heat sealing. As a ·third alternative, an adhesive may be 

20 used. 
Referring now to Fig. 6; a mixer assembly generally 

designated 102· is shown to· be in place with the nozzle 12a. 

·The mixer includes a plurality of vanes 104 surrounding a 

center stem 106. In this embodiment, a portion 108 of the 

25 stem 106 fits over the post 96 and helps secure the leaflet 

in place. In one embodiment, theend portion 108 serves to 

replace the rivet head 97. 

Referring now to the use of the apparatus of the 

invention, the nozzle assembly is simple and 

30 straightforward. The baffle assembly 102 is placed within 

the forward component 70 of the nozzle 12. Then, the two 

components are placed in alignment and the forward 

component is pushed to the rear and the rear component is 

pushed to the front until the barbs 86 engage the flexible 

35 latch 80. This also has the effect of pressing the rear 

end portion 108 of the baffle stem 106 firmly against the 

enlarged head 97 of the post 96 which holds the leaf lets 
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In the alternative, the head 97 may be-

Assuming there is an old nozzle 12 in the gun 10, the 

lever 28 is actuate.d by depressing . the thumb · pa_d 26, 

s thereby causing the. ejector 31 to eject the old nozzle and 

preparing the gun for entry of a new nozzle. When a new 

nozzle is grasped by the wings or finger engaging portions, 

and urged towards the rear of· the gun with. the nipples 

engaging thru passages 62, the nozzle slides to the rear 

10 against the slight resistance created by the ribs 84 on the 

nipples. This movement will inherently push down the 

ejector 31 and engage the claw 30. Thereupon, the gun is 

suited to be actuated. 

When it is desired to use the gun, the trigger 18 is 

15 pulled rearwardly, thus rotating the spool 52 and causing 

the passage 53 therein to become aligned with the outlet 

passage 68 in the gun body. The liquid components then 

flow into the chamber, moving the valve leaflets to the 

approximate position of Fig. 4. When the liquid components 

20 forming the urethane foam have passed into the nozzle, and 

the trigger is released, the leaf lets will tend towards the 

closed position, again, awaiting .. the next injection of 

foaming material. 

However, if for any reason, including blockage of the 

25 nozzle, failure to turn on both supply lines, or lower 

pressure in one of the supply lines, the affected leaflet 

(the one having a reduced or no bearing pressure tending to 

unseat it) will remain in the closed position to prevent 

any amount of the other material from entering the subject 

30 passage. If material were to enter the passage, the 

reaction and setting up would then take place in the body 

of the gun, causing an erratic functioning thereof. At the 

least, this would require a complete cleaning of the gun, 

and at worst, the gun.would have to be discarded. Bearing 

35 in mind that the foam is a thermoset foam, this could be 

difficult or problematical. An obstruction in the passage, 

even if not complete, would tend to throw off the 
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stoichiometry of the mix and cause an off-ratio or· 

otherwise less than desirable foam to exit the nozzle. 
. . 

Referring_ now ·to Figs. 7 .. 9·,. another erqbodiment of th.e 
. . . 

. invention is shown. ·. Here, in_ Fig~ 9, a four~ leaved ·valve 

5 member generally· designated 400 is shown. On two of the 

legs 326, 328 is a coating of adhesive and two of· the other 

legs 312· are free from adhesive~ A center opening 331 is 

present through which the truncated post 333 (Fig. 7) 

extends. The leaflet 400 is located at the bottom surface 

10 of a well or countersink portion 310 formed.in the back 

wall 282 of t:he nozzle 212. 

The well or countersink 310 is preferably, for 

example, formed in four sections, each corresponding 

approximately to the shape of the valve leaflets. Once in 

15 place, the valve leaflet may be· held by an adhesive as 

shown at 326, 328; or the valve body may be held in place 

by a collar 330 which surrounds the opening 331 and hold 

the valve leaflet in place over the truncated post 333. 

The collar 330 holds the leaflet dbWil when the collar is 

20 pressed 

desired, 

adhesive. 

into place during assembly of . the 

the collar may be used with or 

unit. 

without 

As 

an 

By reason of having the leaflets 312 disposed movably 

in the well 310, while the leaflets 326, 328 are glued 

. 25 down,. they are very securely mounted. In l.lse, liquid· 

ingredients pass through the inlet passages 298, 300 in the. 

nipples 262 I 263. The passage 322 in the nipple 3 02 

provides an inlet for gas or the like, which may travel up 

the central tube 299 to its outlet 297 where it is ·mixed 

30 with the reacting ingredients. 

In an alternative construction, the ingredients 

reaching the baffle may not be foamed, but may be frothed 

or foamed by the gas escaping from the end 297 of the 

center bore in the passage 299 of the backbone 306~ This 

35 action takes place in the chamber 277 defined by the side 

walls 276, 274. 
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The remainder of the application is similar to the -

earlier embodiments, in that the ··nozzle generally 

designated 212 has a pair of wings 240. Each.of the two 

barbs.186 fits into the recesse.s·2a1. inside ~he w~ng roots 

s 240. The nozzle unit 212 includes an:· enlarged diameter 

rear element 272, a reduced diameter cylindrical portion 

278, tapered intermediate side wall section 276, and a 

reduced diameter outlet 274. In addition, the unit 

includes a rear end wall 282 which meets the end 130 of the 

10 cylinder 278 at shoulder 288. 

the nozzle is fully assembled, 

in place against the valve 

includes in its interior a 

surrounding a hollow center 

These surfaces register when 

and the collar 330 is firmly 

assembly 4 00. The nozzle 

plurality of baffles 304 

stem 306. The stem 306 

15 terminates in the collar 330 of enlarged diameter, and the 

center passages 322, 299 are in alignment with each other. 

Although plastic is preferred for use in making the valves 

400, 92, 94, other suitable materials may be used. For 

example, a metal foil or film may be used. 

20 Another feature of the construction resides in the 

manner in which the claw 30 of· the retainer-ejection 

mechanism 28 holds .the nozzle 12 in place. By having a 

grip on the holders 201 on the forward component of the 

nozzle body rather than on the end cap, a fracture of the 

25 bond between these components will not allow the forward 

part of the nozzle to ride forward, thus spilling the 

contents. 

It will thus be seen that the present invention 

provides a novel multi-piece nozzle having a pair of 

30 leaflet valves held in place by mechanical entrapment, a 

heat seal or adhesive, having a number of the advantages 

and characteristics pointed out and others which are 

inherent in the invention. It is anticipated that 

modifications and variations to the invention will occur to 

35 those skilled in the art and it is anticipated that such 

modifications and changes may be made to the described form 
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of the invention without departing from the spirit of the 
invention, or the scope of the appended claims. 
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l. A mixing and dispensing nozzle for use with a­
plural component dispenser, said nozzle having at least two 
passages therein for admitting at least first and second 

. ~ .. . . . . . . . 

components Of .said .material I' said nozzle." comprising t in 
combination, a forward end portion with a dispensing 
opening, a transition surface and a tubular body portion, 
a rear end portion which includes at least a pair of 
inlets, each inlet having a center passage_therethrough,. 
and at least two valve leaflets biased by their own 
inherent resiliency t:o a normally closed position and 
covering the openings in said passages afforded by said 
inlets, and at least one point of attachment formed between 
an interior surface of said rear wall and said valve 
leaf lets, said leaf lets being able to be displaced from 
their normally closed position by the force of incoming 
liquid foam components. 

2. A nozzle as defined in claim l, wherein said pair 
of inlets are in the form of a pair of nipples adapted for 
reception in a dispensing apparatus. 

3. A dispensing nozzle as. defined . in·. claim 1·, in 
which said at least two valve leaflets are formed as the 
end portions of a single valve assembly. 

4 . A dispensing nozzle as defined in claim l, 

wherein said at least two valve leaflets are formed as 
portions of a single valve body, said at least one.point of 
attachment be_ing formed by a boss in said rear end wall of 
said nozzle and a mounting opening formed in said valve 
body. 

5. A dispensing nozzle as defined in claim 4, 

wherein said boss formed in said end wall includes an 
enlarged diameter head portion overlying said opening in 
said center portion of said valve body. and securing said 
valve body in place. 

I ~II~ m~ IHI/ Riii H WI{ 
M S * 
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·l 6. A dispensing nozzle as def1ned in claim 1, 

2 wherein said valve leaflets ·a~e for~ed as ·the _end portions 

3 .. · of ·a valve body, ·said point o~ · attachment being form~d 

4 between said leaflets adjacent the midpoint thereof . 

. 1 7. A dispensing nozzle. as defined in claim 4 I 

2 wherein said nozzle further includes a baffle having a 

3 center stem and wherein said point. of attachment includes 

4 a portion of said stern engaging said valve body . 

. 1 8 . A dispensing nozzle as defined in claim 4, 

2 wherein said nozzle further includes a baffle having a 

3 hollow center stem, said center 'stem including . a collar 

4 adjacent the rear end wall of said nozzle, said collar 

5 engaging said valve assembly about the center thereof. 

1 · 9. · A mixing and dispensing nozzle comprising, in 

2 combination, a generally tubular• body portion, a reduced 

3 diameter outlet portion, and a rear end portion having at 

4 least a pair of inlet openings extending outwardly from the 

5. rear. end of said rear wall, said· rear· end portion also 

6 having an interior rear wall surface including a 

7 countersunk portion terminating in at least two relatively 

B flat areas surrounding said inlet openings, respectively, 

9 a valve leaflet covering each of said inlet openings and 

10 being at least slightly smaller than said countersunk 

11 · areas, and at least another portion of said countersunk 

12 area having a hold-down connection, insuring that the valve 

13 leaflet in use,. will remain in place covering said inlets 

14 when acted upon by an internal pressure greater than the 

15 external pressure in said inlets. 

1 10. A nozzle as defined in claim 9, wherein said 

2 valve leaf lets are formed on a single valve body, and 

3 wherein said portion of said area ·having. a hold-down 
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4 connection includes a boss for engaging a center opening in 

5 said valve body. 

l ... 11. A nozzle as· defined in claim 9, wherein said 

2 valve leaflets are formed on a single valve body, and 

3 wherein a portion of said area · having a hold-down 

4 connection includes a single area disposed at least 

s partially between said valve leaflets, and· said hold-down 

6 connection comprises an adhesive connection therein. 

1 12. A nozzle as .defined in claim 9, wherein said 

2 valve leaflets are formed on a single valve body, wherein 

3 at least two relatively flat areas comprise four relatively 

4 flat areas, and wherein two of said areas contain said 

5 hold-down connection in the form of an adhesive connection 

6 between a portion of said valve body and said rear end wall 

7 of said nozzle. 

1 13. A nozzle as defined in claim 9, wherein said 

2 valve leaflets are formed as the end portions of a single· 

3 valve body, and wherein said hold-down connection includes 

4 .. a boss in said·rear end·· wall;· said nozzle further'· including 

s a baffle with a center stem and a collar, said collar 

6 extending over said boss and securing said valve body in 

7 place. 

l 14. A nozzle as defined in claim 9, wherein said 

2 valve leaflets are formed as the end portions of a single 

3 ·~alve body, said nozzle further includes a mixing baffle 

4 and a center stem, and said hold-down connection includes 

s a boss in said rear end wall and a collar extending 

6 thereover and securing said valve body in place. 

1 

2 

3 

4 

valve 

body, 

third 

15. A nozzle as defined in claim 9, wherein said 

leaf lets are formed as the ends on a single valve 

said nozzle further including a baffle therein, a 

inlet opening in said rear wall, a boss surrounding 

-17-
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12 

13 
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15 

16 

17 

said third inlet opening in said rear wall, said baffle 

assembly including a hollow stem, said stem also including 

a collar extending around. said boss and . serving to hold 

said· valve ·body in place~· 

16. A nozzle as defined in claim 9, wherein said 

valve leaflets are formed from ·two end portions of a 

generally ·cruciform valve ·.body, and wherein two of said 

leaf lets cover said inlet ope:nings and at least two other 

of said leaflets extend into additional areas, said 

additional areas and said portions of leaflets extending 

into them being adhesively attached. 

17. A nozzle as defined in claim 15, wherein said 

nozzle includes a third. inlet opening in said· rear wall, 

wherein a boss surrounds said opening, wherein said nozzle 

includes a baffle with a hollow stem, a portion of said 

hollow stern surrounding said boss and holding said·valve 

body in place. 

18. A multi-piece~ snap-together mixing and 

dispensing . nozzle, said·· mixing· and·· dispensing · nozzle 

comprising, in combination, a first, forward component' and· 

a second, rearward component, said forward component having 

a dispensin.g opening at the forward end thereof, a 

substantially tubular main body portion, and a second, 

rearward component having a rear wall portion with at least 

a pair of· inlets on said rear wall, one of said forward and 

rearward components having a pair of wings extending 

outwardly therefrom, said wings including flexible latching 

elements, and the other of said components having a pair of 

barbs thereon, with one of said components being·· an 

enlarged diameter unit and the other a reduced diameter 

unit,·· whereby said components will achieve a telescoping, 

snug radial fit between said components, and whereby said 

barb and ·said flexible latching elements will snap together 

to provide a snug, locking axial fit. 

111111111111111111111111111111 
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l 19. A nozzle as defined in clam 18, wherein one of 

2 said components includes a radially biased seal unit to 

3 insure said snug radial. fit .. 

1 20. A multi-piece, snap-together mixing and 

2 dispensing nozzle for a chemical. dispenser, said mixing and 

3 dispensing nozzle comprising, in combination, a first, 

4 forward component and a second, rearward component, said 

s forward component having a dispensing opening at the 

6 forward end thereof, a substantially tubular main body 

7 portion, including at least two wing portions located 

8 forwardly of the rear end of the tubular side wall portion, 

9 and a pair of rearwardly opening recesses adjacent the 

10 roots of said wings, said recesses being defined in party 

11 by latching elements, and a second, rearward component 

12 having a rear wall portion with at least a pair of nipples 

13 extending rearwardly therefrom, passages extending through 

14 said nipples, a tubular .. forward extension surface, and ·a 

15 pair of barbs, each of which is congruent with at least a· 

16 part of said recess, said barbs, ·said recesses and said 

17 flexible· latching elements being constructed· and ·arranged 

18 so that upon engagement, said flexible latching element 

19 will deflect and said barbs will extend into said recess. 

1 21. A nozzle as defined in claim 20, wherein said 

2 second component includes a shoulder adapted to contact the 

3 rearmost surf ace of said first component in snug engagement 

4 as said barbs engage said latching elements. 

1 22. 

2 least two 

1 23. 

2 least two 

A nozzle as defined in claim 20, in which said at 

nipples comprises three nipples. 

A nozzle as defined in claim 20, in which said at 

passages are closed off by valve leaflets. 
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1 24. A nozzle as defined in claim 23, in which said· 

2 valve leaflets comprises the end portioris of a valve body, 

.3 said valve body being held in _place in said hozz.le by a 

4 hold-down connection at the ce·nter thereof. · ·. 

1 25. A · nozzle as defined in claim 24, wherein said 

2 hold-down connection comprises an adhesive connection. 

1 26. A nozzle as . defined "in claim 23, in which said 

2 rear wal;J. portions include a countersunk region with ·at 

3 least two flat areas surrounding said passage·s extending 

4 through said nipples, and with said valve leaflets lying 

5 within said areas. 

1 27. A nozzle as defined in claim 24, which further 

2 includes a baffle having a center stem, and wherein said 

3 end portion of said center stem comprises said hold-down 

4 connection. 

1 28. A nozzle as defined in claim 27, in which said 

2 nozzle further includes a boss at the center of said valve 

3.. body,. wherein said stem is·· hollow,· ·wherein·· said stem 

4 includes a collar at "the end thereof I and wherein said 

5 hold-down connection comprises said collar extending over 

6 said boss and engaging said valve body. 

\ \lllll\ \\\It\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 

-20-

·I I' 


