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SPRAYER FOR LI QUI DS AND NOZZLE I NSERT  Field O The Invention: The

present invenybQsadspl ates to sprayers for spraying paint gigenibdieseesl | qui ds
froma first container by use of pressurized propellant gas carried by and
rel eased froma second container. Background O The Inventi on:

Pai nt* sprayers, wherein the paint is contained in a first container and
the propellant gas is contained in a second container, have advantages
over single aerosol cans _havi ng both the propellant and Eai nt contai ned

therein. The latter for RS PRKEY P NOFALENINGERT hvent ori es of

aerosol cans with various colors, and the sales of a given color of paint

may not be sufgjiiigeBE %Re VEivetiohlke production, marketing and stocking of
aerosol cans with that grven color of paint. The same nay be said for

ot her types of produet preseiikeimfbritionerelates s, spriyersa ke sprhirtagnt
types of insecticides, etc. However, in a two- container, hand-held

sprayi ng syst craiaft tdnsl odthemekiquided finppe a t filrgh ozhnttiaingonthy mese nef be
used interchangeably with different colors or  types of paints_since the
product cont aiRf@esusiged . PRIBELIAR L 929 nerrhad Rierand FakeagadFFRR s§st em

After sprayi n%e%r"& artiggi L. color or type of paint placed in the product

. con . .
container, th uct container is detached and cl eaned so as to be ready

to be refilled with a different (or the sane)

Béckground Of The Invention:

Paint sprayers, wherein the paint is contained in a first
container and the propellant gas is contained in a second
container, have advantages over single aerosol cans having
both the propellant and paint contained therein. The latter
‘form of packaging requires extensive inventories of aerosol
cans with various colors, and the sales of a given color of
paint may not be sufficient to warrant the production,
narketing and stocking of aerosol cans with that given color
of paint. The same may be said for other types of products
marketed in aerosol cans, for example different types of
ingecticides, etc. However, in a two- container, hand-held
spraying system of the aforementioned type, the product
container may be used interchangeably with different colors or
types of paints since the product container is detachable from
the remainder of the spraying system. After spraying a
particular coler or type of paint placed in the product
container, the product container is detached and cleaned so as
to be ready to be refilled with a differemt (or the same)

color or type of paint to be mnext sprayed. The propellant



color or type of paint to be next sprayed. The propell ant . :

-2- container is |likew se detachable fromthe spraying system so that
when t he prop@®4adl has been used up in the propellant coRCHUSEV0300F new
container filled with propellant may be attached to the spraying system
As can be seen, such systens have considerable versatility and have becone
popul ar. One type of two containef $ystem commercially avail able

utilizes two gside-hy-si.de | t Qget l.dge
merber o propd e (1 FRAHA et aCRRES it WIS' Bptaplnd aydcillee |
out the bri dgendtrneh the'propRlllant hay chdérsused @it théd eropetndnsg
down into the product container. The fast flow of the propellant over the
end of the peomkeindmbeacnewt eonkaligeer ddlieds siith prageidilanti mayubk

that the air pressure acting on the liquid in the product container forces
product up t hettachastto the sRTRViRgoSYREeR st A8 FAD PO PERR! | BHAR FYSLERR such

systens a very | ow pr ct..tO prope nt rati i obt ai ned [ reasons

i ncl udi ng tha]}(a\'?le‘f"’p”_rfa?;%ﬂ?%ei gg IEr‘l_ti‘/:i:Il'rr:'.i(’;':arera e?_%v?ibm%c%emge 5’\?3?5%% top of the
product tube. Mdj{d GaldeORE ot Bbstd e HystefCebymeidtal 1y Wvathanie t he
bridge with its exit nozzle positioned forward of the top of the product

tube, and wi tQea1{fesn fo BAEe-By-bid€rdomatinieranednhctd® tgatdembgr at he
exit nozzle. The propellant gas passes through the nozzle insert and
| i kewi se actbridgé omembehe prRmppeldagkerfndme therl pfopeblanthdgan thliwst o

cause product flow into the stream of propellant gas. Sych a |atter system
with a nozzl ethreugh ¥he bridge @F’dpPBﬁuf??‘gt grilgge Ehrough’a noszle that

overlies a product tube extending down into the product
container. The fast flow of the propellant over the end of
the 'product tube creates a lowered pressure at that point such
that thé air preassure acting on the liquid in the product
Icont_ainer forces product up the product tube and into the
stream of propellant gas. In such systems a very low product
to propellant ratio is obtained for reasons including that the
pressure is only moderately lowered over the top of the
product tube. Modifications of this type of side-by-side
system have the bridge with its exit nozzle positioned forward
of the top of the product tube, and with a form of nozzle
insert positioned in the bridge near the exit nozzle. The
propellant gas passes through the nozzle insert and likewise
acts to lower the pressure over the end of the product tube to
cause product flow into the stream of propellant gas. Such a
latter system with a nozzle insert has a better product to
propellant ratio, for example, of the approximate order of

three to one, but there is still an excessive use of

propellant. The nozzle inserts of such systems generally are



propel l ant ratio, for exanple, of the approximte order of three to one,
but there is still an excessive use of propellant. The nozzle inserts of

such systens wonsusadl y are : PCT/US9%/@B605 poor |y
desi gned and do not create a sufficient vacuumover the top of the product
t ube. A further type of two container system has the propellant

cont ai ner nounted pi ggyback on top of the3product container. Product from

a tube in the bottom.container .can flow u thro tube in the

propel I ant coR&En rd?gil eéa]c?f'ﬁlaﬁ? Rgt ﬁ?g%% aoﬁ“#ﬁie]cf?ﬁz SPOPRR P &PPant
cont ai ner. AdiP %A Ehel PoSdilct tubde button, generally operational as
previously set “forth, has resulted in the obtaining of enhanced product to
propellant ratios &f fhrekedtypexof GwonCohtdinarodyistem Mast bRe priop@dlahy Of
wat er. Such systens woul d benefit froma still further enhanced product to
propel | ant rat¢entainegumpunedipitioybpakeonitop of the Phedweisontaipeynti on
provi des an enbodj nent _of a Iitggi d, sprayer system having the

above- descri beRFehetsi ey 2 sitiae tthehepttan, eoptAins A nE19Yi 88e, a
le i t | L i nteriQrl ' d ,obt ai | duct
nozzl e 1nser tl?:gésu:.gysoanetduﬂen iH !t(?:ret §r§£>{a%f£§?€ré&?§am%@ £t R eREOYC

to propellant of "approxima _ een one for ““products gt t he

viscosity of Vai@ifon on thdNEopOsf! @nkNIRChelfane EEREYBLEL PO Al QRskAef | Ui d

contact wth a propellant channel in the interconnecting bridge; an

i nternedi at e pDiiddrd) 1A0BhE I Rit®n; FeérHllyC opetdtidrialnawl phevibusly set
forth, has resulted in the obtaining of enhanced product to
propellant ratios of five or six to one for products of the
viscoglity of water. Such systems would benefit from a still

further enhanced product to propellant ratio.

Summary Of The Invention:
The present invention provides an embodiment of a liquid

sprayer system having the above-described two side-by-side
contalners, an interconnecting bridge, a nozzle insert
positioned interiorly of the bridge, and obtainable product to
propellant ratios of approximately thirteen to one for
products of the viscosity of water.

The nozzle insert has a rearward portion in fluid contact
with a propellant channel in the interconnecting bridge; an
intermediate portion containing a venturi constriction with an
outlet orifice from wh_ich propellant may exit and at least two
product channels adjacent the venturi constriction and
extending substantially transverse to the longitudinal axis of
the nozzle ingert; and a forward portion containing an

expansion chamber with an entrance diameter significantly



outlet orifice fromwhich propellant may exit and at |east two product
channel s adj acent the venturi constriction and extending substantially
transverse t WQa4344pngi t udi nal’ axis of the nozzle insert; P&TAISAY43805nar d
portion containing an expansion chanber with an entrance di aneter
significantly _ -4- larger than the

di aneter of the venturi constriction. The expansi on chanber has a length

suf ficient towpg?e;summnm@l d¥amdtiel WH €HIE W) %&ah&aébfdnby trhe

venturi constriction outlet at the transverse product channels.

interior bridetpapsion ehanhes aboat lédgth shéfietest ¢o nottsuh‘suaﬁntﬁ.balgrozzl e
insert and also is in fluid comunication with both an opening into the
bri dge from t@ésrypipdthe vaewwrnestabidahed hyvyrizhe reantynideanatrietdon. The
transverse product channel s extend Ionz?ﬁﬁch:l nal | orward of the venturi

constriction SRESF AF é')?’teeﬁa'af‘ﬁﬁﬁffﬁcﬁ dly to longitudinally

overlap the ventur s t e b

approxi mat el y hal fhf Qﬂﬁ{!{)n%l %’ggdﬁ déélﬁeéﬁ%’eg%g %w%h&g%i%%ﬁnfe annel S
in an errbod?aﬁao&f the pRESeRdziIv eNfrigirt AaniDOLAkY t aRer iing, _ffm_ria
exanple frustoconical, surface surrounds the venturi constriction
outlet, the saaﬁmiéaximr owidilt dotii anebpenixg t imto tdpe rbrigigeu rfxame thel ng

| ess than the entrance dianeter of the expansion chanber. A snooth product

f1 ow ext ends Preduehccontainaz andaber transveree gﬁ%"@i‘-‘r"eaﬁh"éﬁetlﬁng {

Ygﬂ;:{[ :.Idl rclglnls ngﬁé%gzgseo rﬂ:]'cod%ct all’;a.nn.ei-hee:élt:eerﬁt 1ong2gua§. “.19 nfoorl'&alr cali:'s

the venturi constriction and also extend longitudinally
rearwardly to longitudinally overlap the venturi constriction,
the latter overlap being by approximately half the
longitudinal dimension of the product channels in an
embodiment of the present invention. A smoothly tapering, for
example frustoconical, surface surrounds the venturi
constriction outlet, the smaller forward outer diameter of the
tapering surface being less than the entrance diameter of the
expansion chamber. A smooth product flow extends from the
product chamber into the gas stream exiting the venturi
constriction orifice.

The venturi comstriction outlet is longitudinally spaced
frbm the entrance of the expansion chamber such that the
circumference of the envelope cof a cone of propellant gas
exiting the constriction outlet remains substantially equal to
or less than the ciréumference of the expansion chamber
entrance until the cone enters the expansion chamber. If this
cone becomesa larger in circumference, the propellant gas

exiting the constriction ocutlet will pass in part up into the



fromthe entrance of the expansion chanber such that the circunference of
the envel ope of a cone of propellant gas exiting the constriction outl et
remai ns substwovd4sddly equal to or |ess than the circunfer OIS0
expansi on chanber entrance until the cone enters the expansion chanber. If
this cone becones larger in circunference, the propellant gas exiting
the constriction outlet will pass in part %p‘ into the

-5-  transver S‘?%%%Q’%%%f? eﬁ{ijg&@ﬂ Schtsag,?%é_?aé§ c‘?.-t(l )éec%é&'ictﬁc?ﬁ@s' QX‘@Q&'{J}S o

vacuum cr eat ed art - con i on, ere |'owerrtng pro

propellant rat{gs. vacuum !dbdditRraPrgperhel NYeitiuzan, cddtA1AASKET SndifedtICt
channel s have areas substantially greater than the area of the venturi

constriction oLdwedtingy pirodactatel gpropellianeassciqr.oduct flow, nay have an
out er opening of a shape having both curved and I|inear conponents form ng
a quasi - r ect angul arIxs thpepresepteinyepbian,i the trappyerse productshannaiifer in

t he enbodi nent, descri bed. . alternatiye eppodi nent _of.  t he present
invention uti P?‘é%sarzfaﬁv\ﬂ“kﬁmi?}éaypﬁﬁﬁ?'b%ﬁ Ié*ﬁ#‘qgg‘a esﬁﬂ%ﬁ?ér the Y wrd
wher ei n Fhe cé@é@ritcta.fogg Efgygzefkicer,loﬁgef%r'ﬁﬁﬁfetased' roduct £low,
correspondi ngl y nolnted W thin a space In the button actuator on top of

the propel | ant ygPMiAd1Gin odtePRbealihgt 8f K Oshigle HadihgSbOER B Fed/ @S LY
products are obtai nable of the order of approximtely nine to one.

QO her feat ur eslafieandvampamms:=0f £ddring et eqgiasivreetaogular | bhbpe apparbent
fromthe foll ow ng description, draw ngs and
nozzle insert also is a unitary member in the embodiment
'd..escribed.

An alternative embodiment of the present invention
utilizes a two container piggyback liquid sprayer system,
wherein the =zame  aforedescribed nozzle ingert is
correspondingly mounted within a space in the button actuator
on top of the propellant container. Propellant to product
ratios of water viscosity products are obtainable of the order
‘'of approximately nine to one.

Other features and advantages of the present invention

will be apparent from the following descriptiom, drawings and
clainms.

Brief Description Of The Drawings:
Fig. 1 is a side elevation view of a liquid sprayer

having two side-by-aide geparate containers and an
interconnecting bridge;
Pig. 2 ie a top plan view of the interconnecting bridge

of the sprayer of Fig. 1;



cl ai ms. Brief Description O The Draw ngs: Fig. 1 is a side

el evation view of a liquid sprayer having two side-by-side separate
contai ners WQPY%4341 i nterconnecting bridge; Fig. 2 iRCTAISOURI0S an
view of the interconnecting bridge of the sprayer of Fig. 1;

- 6- Fig. 3 is a longitudinal cross-sectional view of the

i nt erconnecting bridge of the sprayer of Fig. 1 taken along |ine 3-3 of
Fig 2 Fi 9. péigl S32 ifsf 40P tadln@lS RAE-80ak1 4ALY 9led B tél&ﬂ
Fig. 3 but on an enlarged scale to illustrate the nozzle insert of

present invedhtencommemtiaty batildgien oft ithe sprayepnofCcFidg br g along
Fig. 51in a cross-sectional view of solely the nozzle insert shown in Fi g
4; Fi g. 14npes3a3ted Pl 2vi ew of the nozzle insert shown in Fig. 5;
Fig. 7 is a transverse Cross- ectlonal view of the nozzle insert taken

al ong lines 7-7 of Fg¥yd 15 3 ffagmentary i‘—?‘b”?ﬁ%‘&“?‘o‘f&eﬁl%ﬁt?%’xﬂ’bw of
the nozzle i n%%r %iFSth\g}l{:n?El gn &lar ed daQ.e %OI iliuééggt &/at | On VI ew

of an alternative Tormo ICIUId Spr avli ng two separa e con al ers
mount ed one 0Rngk@R Oloft NaKY Negrestit | rummahhe Rbted | REAHIOT e
interconnecting bridge;

Fig. 5 is a cross-sectional view of solely the nozzle
insert shown in Fig. 4;

Fig. 6 is a top plan view of the nozzle insert shown in
Pig. 5;

. Fig. 7 is a transverse cross-sectional view of the nozzle
insert taken along lines 7-7 of Figs. 5 and 6;

Fig. 8 is a front elevation view of the nozzle insert
shown in Fig. 5;

Fig. 9 is a side elevation view of an alternative form of
1iquid sprayer having two separate containers mounted one on
top of the other, and in which the nozzle insert of the
present invention may be used; and

Fig. 10 is a fragmentary cross-sectional view on an
enlarged scale of the top portion of Fig. 9, taken in a
vertical diametrical plane and illustrating the nozzle insert

of the present invention mounted in an actuating button.

Description Of Embodiments:
Figs. 1-3 illustrate generally a liquid sprayer 10 having
a container 11 for material to be sprayed, such as paint, a

container 12 containing an aerosol propellant, and an



present . nvention may be used; and Fig. 10 is a fragnmentary
cross-sectional view on an enlarged scale of the top portion of Fig. 9,
taken in a weob%4sad1 di anetrical plane and illustrating theCTais29/@0G5nsert
of the present invention nounted in an actuating button. Description O
Enbodi nent s: Figs. 1-3 illustrate generally a liquid sprayer 10
having a container 11 for material to be7?sprayed, such as paint, a

contai ner 12 gontainin aer asgl opell ant . an n

-7- interconn&t eirﬁﬁn'%glcgg%g%& eeEZE;’Iér g"'['s%? aﬁ?@ﬁ‘e’?lgﬁ??%%/anbtemla beni®t or m
of a partiall yeld qyb{—ﬁewrapeﬁ@a&lﬂ?\s LNRAE S e§ ULt aht PGP UBder

I nterconnecting bridge 13 is nolded o plastic and can be snapped onto
contai ner 12. g&dtantial lgredifred Chiitrdonnecking mddgeyabvis mmldeddofit its
top into a conventional aerosol mounting cup. Bridge 13 in its position
directly aboveolemtizi med tannhe smappdd oxitbl coutpinek i@ u@entainerf 12

wi thin the conventional aerosol nountinhg cup to éai n the bri dgrg 13 on

cont ai ner 12. bas\ 3 fopientdepal zerogok RLYS (??‘ﬂ”ﬁ‘rﬁg r aF| dtfe tPPoMPERE
brid t he. .out sj ti [ .als h
2 i nged depr et oRE Rrt Gl b g TUT. BEhdgas Bh' £0F phaaduag NS
user of the spiAYEIr13CLHBYEScoln 135038 m¥R| Hiftrd T16R1BP8 Cdegr®lY A0Es0aS

fromthe aerosol confainer 12 up into an 1nternal channel 15 in bridge 13.

The val ve stemipit t pet «tehsnl thal \convehsiomdD aerssdl ahowpEitigngoam tbe
| ower surface
retain the bridge 13 on container 12. Alternatively, a

depending circular flange from the bridge may snap over the
outaside of the mounting cup. Bridge 13 also has a hinged
depressible member 14, which when pressed by the finger of a
uger of the sprayer actuates the aerosol valve to release
propellant gas from the aerosol contaimer 12 up into an
internal channel 15 in bridge 13. The valve stem of the
aerosol valve fits into a central opening in the lower surface
of depressible member 14, so that when member 14 is pressed
downwardly, propellant gas flows up the aerosol valve stem
into bridge channel 15 as shown by the arrow in Fig. 3. .

When gas is released from aerosol container 12, it flows
forwardly along the internal channel 15 to an inlet of a
nozzle insert 30 contained within the bridge 13. The outlet
of a wventuri constriction within nozzle insert 30 draws
product into the bridge 13 from product container 11, the
bridge portion over the product container having screw threads
to nest with screw threads on the top of container 11. One
end 17a of a tube 17 extends nearly to the bottom of container

11, and the other end 17b of tube 17 surrounds a tubular part



of depressible nenber 14, so that when nenber 14 is pressed downwardly,
propellant gas flows up the aerosol valve stem into bridge channel 15 as
shown by t heW@298¥4in Fig. 3. When gas is rel eased f rRETFUSY/¢305
container 12, it flows forwardly along the internal channel 15 to an inlet
of a nozzle insert 30 contained within_tge bridge 13. The outlet of a
venturi constriction within nozzle insert 30 draws product into the bridge

13 from produgg Ot giBage 13 tHRicW! pdde POF t HAB O%E' shRErRLPIUS annel
contai ner having screw threads to nest with screw threads on the top of

contai ner 11.pfoeidbisl h/afbéwa gathe fdrethoddetnehity ithel NBrdagd ORnaf
container 11, and the other end 17b of tube 17 surrounds a tubul ar part
-8- 18 of brilgimatelshi td paresibicmsadincenterthe vertumi constarigitiona
flow path for product into the bridge and ultipately to a, position

adj acent the Qgﬁfﬁﬁ c r?‘b"'fe]r% °gu 8t ."enjfﬁ’éioﬁﬂnéf:rgf‘tf'ﬁ% yafihydits
constriction w | e u e u Ir
pressure over'weéﬂgé‘lais%ﬂél I'n %Sﬁéglﬁﬁe%e‘ﬁé or'c%?ﬁp;éggugpf%%%% Zolvneerr 11

up tube 17 ighe 1fguid 1d0Contdihd¥ 2UEbradl pRbaRetL | Fidm GRRLAIRer M X &g and

exit sprayer 10 as a spray. Referring now to Figs. 4-8, the novel

nol ded pl asti eubaox?| intaskhed biGdge.i | Thetpmidat andopropelliamt gdss are
particular interrelationship with bridge 13 as shown in Fig. 4. These
structures w mixed,and exifc sprayey 19 A% ARPBAY-a description of the nore

g;hti;?llgﬁgffhzi; gEggging now ng§kgslni§55 %geeﬁﬁ%%T'%%fﬂéﬂmbiééiic
nozzle insert 30 is illustrated, also including its particular
interrelationship with bridge 13 as shown in Fig. 4. These
structures will first be described, followed by a description
of the more critical aspects thereof.

Nozzle insert 30 extending along its central longitudinal
axis has a rearward portion 31 containing channel 32 leading
forwardly toward the venturi constriction, and forward portion
33 containing an expansion chamber 34. Intermediate portion
35 of nozzle insert 30 contains the venturi constriction and
two transverse product channels 37.

Fig. 4 illustrates the nozzle insert 30 contained within
the interconmecting bridge 13 in a forward end opening 38
thereof. Both the outer surfaces of nozzle insert 30 and the
inner surfaces bf bridge end opening 38 are circular in cross-
sectional planes perpeﬁdicular to the central longitudinal
axis of nozzle insert 30, except as otherwise shown or
described hereinafter in relation to the entrance to product
channels 37. The nozzle insert 30 may be inserted from the

forward end of sprayer 10 and captured by a circumferential



axis has.a rearward portion 31 containing channel 32 leading forwardly
toward the venturi constriction, and forward portion 33 containing an
expansi on chawjgeyosdds | nternedi ate portion 35 of nozzle ingefisosfdscaont ai ns
the venturi constriction and two transverse product channels 37.

Fig. 4 illustrates the nozzle insert 30 contained within the

i nterconnecting bridge 13 in a forward end®opening 38 thereof. Both the
outer surfaces, of nozzle ingert 30. and the inner surfaces of bridge end

openi ng 38 ar eP®RtcOPaFbPnoiAgs¥all oLt FRRaPPEMARS el et BFIFIT ol ne
central |ongitydi LS z i e EX h L se_shown
or described Eg#'g?éna]?z?érg ?lg&rﬂgﬁ'ét #g% '?!(S)g%%%égn r%aﬁgéé'?‘gfnpé) t&a%%warc%%ﬁ els
37. The nozzl e1gnseéd whlckBYsbetdieithededd At B af St ieRdatbrsRiayer
10 and captured by a circunferenti al )
-9- bead on t kabeilE extehdihg tivtcopentaitnedB1ln tHroductdfgbows up Babdgry 13
Is shown in Fig. 4 having the dependi ng tubular part 18 over which is

fitted the endandb datef otkeremldndatigabduspace ul3® 1wishinndthg ibriddge

container 11. Product_flows up tube,17 and into the, cylindrical space 39
within the bri &Bﬁr"%‘?%ﬁbﬁfgﬂf'ﬂ@ 7B39¥F e 30hs Promshigigrhindrdcal #prfe cal

channel s 7. 1 aP¢ rro S, iy’ {fvd WReCklH ank P  p ERP Sl B o et
nozzle insert 3fandBis fINQW ghrPhddUdlestsinedOW1BY,  NERIRANS | BoFi the 4-
Frustoconi cal surface 40 of bridge 13 serves to assist in directing. the
product flow binveriidy oéDHwElel msxxdiectinsleannabs 3ThifLyElowr of aprediedels 32

| shown by the arrows in Fig. 4. Frustoconical surface 40 of

bridge 13 serves to assist in directing. the product f£flow

inwardly toward product channels 37. Cylindrical channel 32

of nozzle insert 30 is of course in axial communication with

internal gas channel 15 of bridge 13.

Referring now to Figs 5-8 illustrating the nozzle insert

30 per se, it will be observed that cylindrical channel 32

extends forwardly to converging chamnel 50 and narrowed

terminal ecylindrical channel 51 forming the venturi

constriction and having a circular constriction outlet orifice

52. The diameter of the comstriction outlet orifice 52 for

the gas propellant from container 12 is significantly smaller

than the diameter of cylindrical expansion chamber 34, as will

be hereinafter discussed. Purther, the forward end of channel

51 is espaced a particular distance in the longitudinal

direction from the circular edge 53 of forward portion 33

surrounding expansion chamber 34, also as further discussed

below.



of nozzle insert 30 is of course in axial comunication with internal gas
channel 15 of bridge 13. Referring nowto Figs 5-8 illustrating the
nozzl e i nser WOBMHdr se, it vill be observed that cylindriRcarusspreaoese| 32
extends forwardly to converging channel 50 and narrowed term nal
cylindrical channel 51 formng the vent uri constriction and having a
circular constriction outlet orifice 52.*%he dianeter of the constriction

tlet i fi 52 ' '
outlet oriftrce F0wi1il®0a8¢B5 0B Ahle W%f%@cgﬁEﬁalhsﬂ exten

significantly smaller than the diameter of c expansi on chanber

34, as will jenbrabiyafdtsralilyc innaddlyUEsward thiee 1baguendisat ofishannel
51 is spaced a particular distance in the longitudinal direction fromthe
circul ar edgen®3zde insert BGhor Produes chamnelmdngxtrpdniongi tindddsx¥1y34, .
al so as further discuss - 10 -

*eé bel qw. _

It will be notBd®tH8F"¢ ,4%%&8&6?%@%&%@ &Rt ERdEoguaEd apoxtion
laterally in dl yet t gi f pdi nals axi nozzl e.insert 30.

Pr oduct chan\rllngs %fi g‘??%%ﬁ ﬁ%ré@%{&u |ﬁ'al P%" i&r%%ng)r%ﬂ%?#%ﬁq’éﬁi n tPoft gas
outlet 52 10 reaA¥REEd Mlrdc@on3Brih gaeZdhel &t Q' Eo%gﬁﬂeﬂisg%ve la
longitudinally in a rearward direction fromgas outlet 52 to |gn|ﬁ|€antly
overlap the thet wentmardstaonstivdotdon and dits edutletlhi STRABURMoRht Q@eer! ap

is approximately half the |ongitudinal span of the product openings 37 in
t he enbodi nenCVERdAR. 18 Fpprosinpkely shaXficthe Shonditudinglodwan eferthegs 37

extend LMArdyodhde CantE5d' $799a° Y dibodiitne® shlun’ e S
surfaces 54 of the product openings 37 extend inwardly and
rearwardly as shown in Figs. 5 and 6. The rearward surfaces
55 of product openings 37 extend forwardly and inwardly as
shown in Figs. 5 and 6. PFrustoconical or otherwise smoothly
tapering surface 56 that surrounds channel 51 also serves as

'an inwardly and forwardly directed continuation surface of
rearward surfaces 55 of the product openings 37, serving to
smoothly direct the product flow inwardly and forwardly to mix
with the propellant in expansion chamber 34.

Further referring to product openings 37, reference is
made to Fig. 6. Each product opening 37 at its outer opening
is in part circular (in the longitudinal direction) and in
part rectangular (in the transverse direction), the latter
aspect to provide for a larger product flow than would be
available with a £fully circular opening for the same given
longitudinal direction. Fig. 7 provides a further view of
product channels 37 extending into nozzle unit 30, énd Fig. 8

illustrates the front end exit of nozzle insert 30.



55 of pr.oduct .openings 37 extend forwardly and inwardly as shown in Figs.
5 and 6. Frustoconical or otherwi se snobothly tapering surface 56 that
surrounds chappedusafi al so serves as an inwardly and forwarpdirpusshasest ed
continuation surface of rearward surfaces 55 of the product openings 37,
serving to snoothly direct the product flowinwardly and forwardly to m x
with the propellant in expansi on chanber 134~ Further referring to

product openings 37, ref nce is nade to Fig. 6, Eac roduct openi ng 37
at its outer ogeni]#gg' i%s’e'f':ﬁ“‘f)%ﬁ"‘lte@i?’&tﬂ r{‘FﬁgY?lé‘:‘ﬂrﬁ‘n‘QEtp gﬁ’?ﬁ ¥ gn)

and in part Lgeiaoqul Aosbhls {AddidNAKCE SR AEC kb Ol e dif chiEb! £ quAFPeCt

to provide for a rger pro ow t han wo aval l able w t ul ly

circul ar opengbftdfied 52 S8RBafhMA thkOpSbdutt B3| bdi syl Abt€ating
provides a further view of product channels 37 extending into nozzle unit -
30, and Fi g. Buttdh ustr atleen t peefsadt downwapdlly Oferwvar | ol redniatal. the

- 11 - Fig. 9 illustrates an alternative formof |iquid sprayer,

havi ng an aer 6p8aYer ARG |idehownt in rerlaggedcdetpill cin Fig.qdld TehR fher 61
contai ning the product, tq .be sprayed. K Actugtin button 62 .when pressed
downwar dl y seFG‘EE'g?’B Br?ﬁ‘égélé‘é’r 5975?“ dﬂﬁ%s tgﬁﬁvﬁ‘tﬁ’l‘%éﬁpa}‘ ai l
in Fig. 10. T | | GhUI u e I ng
upwardly thr %ggﬁég%n %l;él&ei?& 0 6?0 i:géj’x %%‘th hgﬁﬁ B%‘%%Ké}gg%x&%fi%ggcgﬁﬁgp
portion 64a oOpoihecResns e chlVRebbsdl Grhlval @t csd Uit the, butben bed f on

having a central opening 65 fitting over the upwardly extending central

portion of 64&heTlmbtizinychastiony 621 central opening 65 fitting over the
'npwardly extending central portion of 64a. The valve stem 64
also has three peripheral orifices 66 spaced one hundred and
twenty degrees around the circumference of the valve stem 64
and exiting below portion 64a, one such orifice being shown in
the cross-section of Fig. 10. Orifices 66 are wvalved by a
conventional aerocsol wvalve to the propellant in propellant
container 60 when the valve stem is depressed by button 62.

Also contained within button 62 in its end opening 67 is

the identical nozzle insert 30 of FPigs. 5 - 8 described above.
When button 62 is depressed, the product £flows. inteo
cylindrical space 68 surrounding the nozzle insert 30, and
propellant flows up circumferentially extending channel 62 in
button 62 overlapping orifices 66 and into the rearward end of
nozzle insert 30. The nozzle insert functions exactly as
described above in relation to Figures 4 - 8. Similar systems
have been previously used as generally shown in Fig. 9,
obtaining product to propellant ratios of the order of five or

six te one for a product of water viscosity. However, the

sprayer of Pigs. 9 - 10 having the nozzle insert 30 of Figs.



al so has three peripheral orifices 66 spaced one hundred and twenty
degrees around the circunference of the valve stem 64 and exiting bel ow
portion 64a, Wsh¥/434th orifice being shown in the cross-seWH@%&“ﬁ g. 10.
Orifices 66 are valved by a conventional aerosol valve to the propellant

in propellant container 60 when the val ‘i% stemis depressed by button 62.
Al so contained within button 62 in its end opening 67 is the identical

nozzle insert430 of ahd0theSbutBoflcifitéhedl advnfigurdbesnbuiEt #1902 10S has
depressed, the product flows into cylindrical space 68 surrounding the
nozzl e i nsertoBtainedl pusivelt! &nt pFopeblant ciatdosf ef cappediimatelon oiing
channel 69 in button 62 overl apping orifices 66 and into the rearward end
of nozzle inkererggkor -H'l@rﬁé'EfEGOF neakqr ViiSePPLR¥E- exact |y as described -

above in relation jo_Figures - .8 Siml ste haye been_previously
used as general | y_‘éh&kﬂgl’ﬁ_ Y. eé',emeggf'ai%r n%xﬁroag’slfé’te t eﬁf"ﬁg%?f%fht "Pét i 0s
of the order gfafiNgs OhreSivellievale dl'bd BIgAHEIcHit Wah Clopthin®alt ]}f:he_

However, the sprayer of Figs. 9 - 10 having the nozzle insert 30 of Figs.
-12- 4 - 8 apemarkalilé t prodater W poapelluamt i eatdds Fichtalithedasin ohldna ned
product to propellant ratios of approximately nine to one for a product of
wat er vi scosi pyesent invenhiion. oRefexming fooFigse hbobe dbsisipnessntio
drawi ngs are beﬁeve to be significant in obtaining the renarkable
product to prBpticved radke 5PREQE® i ne present invention. Referring

to Figs. 4 - 8, it(i5 RRESeIlghedi@bbeVEflabl® Plod "BOS IdN1dd A2 1sice 52

extending forwardly to the entrance to expansion chamber
34, beginning at circular edge 53, needs to be
dimensioned such that the outer circumference of the
expansion cone of propellant gas exiting orxifice 52
essentially remains 1less than or equal to the
circumference of circular edge 53 until the gas has
passed forwardly into the expansion chamber 34. This is
shown diagrammatically in dotted line in Fig. 5. If this
cone circumference becomes greater than this before its
forward travel reaches circular edge 53, the high speed
. gas will pass in part back up into tramnsverse product
channels 37 to create eddy currents and lower the vacuum
created by the venturi constriction. This of course will
lower the product to propellant ratios desired.
(b) Gas outlet orifice 52 should have a significantly
smaller diameter than the diametexr of expansion chamber
34, both to allow for expansion and mixing and further to
assure, in conjunction with the longitudinal space

discussed in (a) above, that the circumference of the gas



(a) The longitudinal space fromgas outlet orifice 52 ext endi ng

forwardly to the entrance to expansi on chanber 34, beginning at
circul ar edgewd8yszmneds to be di mensi oned such that POCEUSH3005

ci rcunference of the expansi on cone of propellant gas exiting orifice
52 essentially remains less than or equal to the

circunference of circular edge 53 untll‘tﬁ% gas has passed formardly

into the expansion Chgn”bfo:% ﬁone Qoes 388 iéhomﬂlg'ex%e%wé %gl Fer

dotted line in Flg EHmaing nce becones grea

than this before ibg circurhf’ vagd Béave's‘dr%ﬁﬁbes Gk cutBbcedgesdde EhE
hi gh speed gas wll pass in part back up |n?o transverse product

channel s 37 to cregheutddye GlizedNis ¥ekhtionctoltlte diandter of expanatien by
the venturi constriction. This of course wll | ower the product to
propel l ant ratios dbember. 34 and produatishopneds It it obtain sthedesdzed a
significantly snmal | er di aneter than the dianeter of expansion chanber
34, both to allow F&Pdgﬁﬁah%lmaﬁfxﬁ‘%ﬂ'%d further to assure, in

conjunction wth g aondibddital. 28866 or 108,36HEREA ' BubtlapDgec

that the circunfer

expansi on cone doe%z%%vabsé' fofaf&e%' Sndnrfaed sy er ARty £Rbm Wixeuhar edge
53. Further, gas outlet orifice 52 should be sized in relation to the

di anet er of expanSImleehaﬁiJetcéicszandspnedaﬁa Clrandébsusdsed mbmtegi thilke

desired product to propellant ratios. (c) A significant amunt of

| ongi tudi nal over| |yegflap is approximately half the longitudinal span of
the product openings 37 in the embodiment described.
(d) The rearward surfaces 55 of the product openings 37,
and the frustoconical surface 56 surrounding channel 51,
ghould provide a smooth product flow through the product
openings 37 and into the gas flow from gas outlet orifice
52. Sharp protruding edges along surfaces 55 and 56 may
result in eddy currents in the product flaw;~resu1ting in
a decrease in the desired product to propellant ratio.
The frustoconical surface 56 should terminate in the
forward direction at leading edge 57 having a diameter
less than that of the diameter of circular edge 53 of
expansion chamber 34, to flow the product from product
channels 37 down into ﬁhe gas stream exiting gas outlet
orifice 52.
(e) The product channels 37 should be of a sufficient
size to achieve the desired product to propellant ratios.
The product openings can be enlarged as shown in Fig. 6
to have both circular and rectangular components as

earlier described above. More product flow can then be



transverse product channels 37, rearwardly fromcircular outlet orifi.ce
52, is needed. As discussed above, this overlap is approximtely half the
| ongi t udi nal YWp23e t he product openings 37 in the enbodiBEEHSIYeIOT | bed.
(d) The rearward surfaces 55 of the product openings 37, and the
frustoconi cal surface 56 surroundi ng cha | 51, should provi de a snooth
product flow through the product openin 37 and into the gas flow from

gas outlet orificespdined ¥t A Yaviadh ﬁ.&nﬁﬁ!ﬂﬁéiﬁé?%ﬁéﬂéﬁﬁ-ﬁ%§§:%&6 may
result in eddy currents in the product flow, resulting in a decCrease in

the desired producéhdsmei=opdl,| amd a dairger dilumeitenrsposdudic dubaulf aten e
should termnate in the forward direction at |eading edge 57 having a
di aneter |ess thawsedqat Brodnet tubet &7 bﬁ%ﬁrtcmu&leredgemasesf ofex i on

chanber 34, to flow the prod 0 r odyc hann 37 down into the gas
stream exiting gasxv‘ER ¢riin (#’I FE% g%‘e gﬂereT 86F&88%t channel s 37 shoul d
be of a sufficient d0 e d r pr

rati os. The producf')sopenl nééﬁ%%ﬁi’%ﬁa@.m ar asps %ﬁsl&& cgg'gua?o ave
both circular and pgedsangsl ae @qrfmaseﬁeuasuﬂ@r bbeasdwrdMna%eﬂ\/bre

product flow can then be

obtai ned for a gi vermpanmipr usihd ainixinge nef obhef pprddett and gaehamielads&?,
and a |arger dianmeter product tube 17 can be used. Product tube 17 has
an outer dianeter BREfickently 1opgc80) #8: RPtenbodPAYAEeRLY c 3fLeBti e

desgired vacuum at product channels 37. However, the

expansion chamber 34 should not be so long so as to

create frictional back pressure resulting in less
desirable spraying characteristics.

(g) The diameter of inlet 32 to the nozzle insert 30

needs to be sized in relation to the remaining diameters

in the nozzle insert in -order to obtain the desired
product to propellant ratios.

The dimensions of a nozzle insert for a particular
embodiment are set forth below. However, it should be
understood that these dimensions may vary for embodiments
constructed to spray products of varying viscosities and other
characteristics. As can be seen, however, these dimensions
are interrelated. It is presently believed that different
dimensions for th; orifices of the nozzle insert 30 described
above will remain in substantially constant ratios with each
other according to their respective areas. Likewise, thé
length of the expansion chamber 34 will probably vary in

proportion to the orifice areas.



(f) The longitudinal |ength of expansion chanber 34 needs to be

sufficiently long so as to obtain proper expansi on and m xi ng of the
product and gaposamkial so sufficiently long so as not Poraswaswms! y
affect the desired vacuum at product channel s 37. However, the
expansi on chanber 34 should not be so long so as to create frictional
back pressure resul t| ng in | ess de‘sﬂr%abl e spraying characteristics.

(g9) The dianmeter of, i : no&zlelge o ds to be sized
in relation to the +eHh ; e R r e gt in order
to obtain the desig ?meter Jyg? %eiq;:p.r op%baﬂcriglos The

di nensi ons of a nozzle i1nsert a particular odi nent are set forth

bel ow. However, piiméterlidk beifsndessi oQdibhakchdese di nensi ons nmay vary
for enmbodi nents constructed to spray products of varying viscosities and
ot her charact eri sbiasetéss afaExpensiem, CHranbereB4: t hal32 dmwdvesi ons are
interrelated. It is presently believed that different dinensi ons for t he
orifices of the nokepgitidinal Bdmgeeien ipfd EFaghothanpel 3%emai nOfifh inches
substantial ly cons&ant rati ) wi th, eac ot.h

respective areas. -LPREW S tt 8“5'?%'?15 hE%?ht%%?%gﬁ ans’ ohbg%ar%%‘ 53488 | |

probably vary in proportion to the orifice areas. diameter)

- 15 - Di mrensi ons of An Enbodi nent O Nozzle Insert 30: Di anet er
of Channel 32: .03Qehg€heSf Nozzld 3aABéLE IU: O i.Bsgeidmaties . 012 i nches
Length of Channel 32: .212 inches
Length of Channel 50: .066 inches
Length of Channel 51: .018 inches
Length of Expansion Chamber 34: .049 inches
Maximum Outer Diameter Forward Portion 33: .185 inches
Outer Diameter Rearward Portion 31: .095 inches
Angle of Surface 56 to Longitudinal Axis: 17 degrees
angle of Surfaces 55 to Transverse Axis: 11 degrees
Longitudinal Distance Edge 57 to Edge 53: .016 inches

In the above embodiment of the present invention, as
shown in the drawings and described, the design of the nozzle
insert 30 combined with the tight fitting positioning thereof
within bridge 13 or button 62, results in high vacuums being
established at the transverse product channels 37 of the order
of 40-50 centimeters of mercury, for example. The vacuum,
combined with the other aforedescribed significa_nt degign
features, results in remarkable product to propellant ratios
of the order of approximately thirteen to one for products
having the viscosity of water. This ratio is well in excess

of that found in currently available paint sprayers and the



D aneter of Expansion Chanmber 34: .032 inches Longi t udi nal Di nmensi on

of Each Channel 37: . 040 inches Transverse D nension of Each Channel
37: . 050 i ncweo4m PCT/US99/03005

di anet er) Length of Nozzle Insert 30: . 369 inches Lengt h of
Channel 32: . 212 inches Lengt h of _Channel 50: . 066 inches
Lengt h of Channel 51: .018 inches ~ 16Léngth of Expansi on Chanber 34:

. 049 inches 4;.,. M ter i t ¢ r oL 1 J ; fnghes
Quter D amet iH%ar EUFHEREY (Finy®, AR Shadl JAiAcEDEM U UhesmentiBah iy 100
56 to Longit HmdledWith spriyef® W &he preséi€! Bovidntionf.aces 55 to
Transverse AXis: 11 degrees Longi tudi nal Di stance Edge 57 to Edge
53: . 016 i nchesxt will|le tapprabdabed tiy persons cdkilledyinseine axw/ ehakon, .
as shown in the draw ngs and described, the design of the nozzle insert
30 conbi ned \wariations @md/pr: modd figationsm pay (herBede Pt KRR Breageti3 or

button 62, results ., in hi vacyuns_bein est ablished at jhe transverse
pr oduct chanr%‘%enst‘f'%’f "t"%g"agdg?p'_’ 'f"%%b' c%ﬁ?i ﬁ%{‘]’éﬁ Qﬁ& Lciaciv )9% %P
exanpl €. ThewyaGGs. oMM Hrdbddy. { BnOhlifn e 2k C0GSRERETeS Ot f bEAN!
design features, results 1 n remarkable product to propellant ratios of
the order of eyuEIdcrE Qlsy illlusteLtive amide nber resei@tive havi ng the
viscosity of water. This ratio is well in excess . of that found in

currently avail abl e paint sprayers and the
- 16 - like. Further, vinyl and enanel paints can be satisfactorily



sprayed with

sprayers of the present invention. It will be

appreci ated by persons skilled in the art that variations and/or
nodi fi cati onwoswasbe nade to the present invention w t houpCcTesmnbsoos
the spirit and scope of the invention. The present—emnbodi ment is,

therefore, t
- 17- What is
conbi nati on

cont ai ner contarni'ng prope

0o be considered as illustrative and not & Cdiny
clained is: (1) A 17 3did sprayer, Lﬂg@ﬂjllﬁl“ﬁﬂ”l!}l
contai ner. far . a liquid product to be spkayed,. auwakve
Q'{s éﬁ%imﬁ %ﬁf, and an interconnecting bridge nenber

from

for

physical Iy connect i t1e154R1§O0apels |dbmtlxd31RY £l deon®liahb@sn S d

bri dge nenber

having first neans at a first 'end for attachment to the

propel | ant coebaAtabfierindorseaecoliiquddnprouet S@e0sk cagrapedat taachabwédt o

t he product

contai ner; said bridge nmenber having an encl osed channel

to

convey propel centainemmechtaining pragellantheand condintencarneadtdngber tdge when

the val ved pr
into the brid
flowinto the
positioned in
end of the b
i nt er nedi at e

portion conta
encl osed chan
venturi const

opel l ant container_is actuated; a product, opening extend

&E"*’E’E eﬁ“}ro?’h&f'%%]e]rﬁ coppecting thectiP CORtRLRETS 15 sade Py
ARBPSSAERED, | Rl RO S TSR, RS s

errofr 0 i n-a Pridge opéning a

Eidde; ehdl JEdi0ZZtEadiant! VIR Brégeiiaid QHddidler adhd
portion and a forward portion; sald nozzle insert rearwa
isecofild ameanm net ansédandl axmimicy Gaitaehmenkt bosehd prodyst

I ng
o]

cond

rd

nel ; said nozzle insert internediate portion containing a

coataineni t $aith bridge member having an enclosed channel to
convey propellant from the first end to the second end of the
bridge when the valved propellant container is actuated; a
product opening extending into the bridge interior adjacent
its second end for liquid product to flow into the bridge from
the product container; a nozzle insert positioned interiorly
of the bridge within a bridge opening at the second end of the
bridge; said nozzle insert having a rearward portion, an
intermediate portion and a forward portion; said nozzle insert
rearward portion containing a chamnnel in £fluid communication
with said bridge enclosed channel; said mnozzle insert
intermediate portion containing a venturi constriction with an
dutlet orifice from which propellant may exit and at least two
product channels adjacent the venturi constriction and
‘extending substantially transverse to the longitudinal axis of
the nozzle insert; said mnozzle insert forward portion
containing an expansion chamber having an entrance diameter
which ig significantly larger than the diameter of the venturi
constriction outlet orifice, and said expansion chamber having

a length sufficient to not substantially disrupt the vacuum



outlet orifice fromwhich propell ant mumm“ln"mmmleast two .product
channel s adj acent the venturi constri ng substantially
transverse tavQ#Me3#adngi t udi nal axis of * tRe hoz¥%l e insert; BEAEENBPIS
insert forward portion containing an expansion chamber havi ng an entrance
diameter which is significantly larger_than the dianeter of the venturi
constriction outlet orifice, and said expansi on chanber having a length
sufficient togppipfiisddntydl lthedi ¢ohBird N@okdtwiBtion outlet eHtAblunehed
by the venturl constri ctlon outlet at the transverse product channels; an
interior bridgeafpeérse exgodlicty abanhelse |aberimtenicer pdtidge ofspave
nozzle insert and in fluid conmunication with both the product opening
ext endi ng i nt extémding @@%n&hgh@%ﬁm%etWﬁ%ﬁfeF% n‘ﬁ?’ékﬁue"tnsert

channel s; said nozzle jnsert tran verse uc, nels
| ongi t udi nal | #0foriRar flykd sﬁ 'gl ﬁt’%? Sna’ é’%"gﬁ' Ang

| ongi t udi nal | d o] o] | I el
constriction; gsélgﬁa%%t H{t& ggjﬁst%fg?g% oﬁﬁ%ut}é %ge?%ﬁu%ﬁnd*%{s&“asﬁ
outer snoot hi }Sro&ﬁ@@“él:ﬁk:ﬁwlfsaceshﬂl Rip2izle sm&éﬂf drafeveisen pisdday ward
direction and its larger dianeter in the rearward direction; the snmaller
forward outer cannelsr exftenlidngalonghfudindlioe forwand | ofs saidn vepturi
entrance di aneter of the expansion chanber; the transverse product

channel s havi mgnstaiakien sapd acﬁé‘stePﬁ&Pgex}%‘fﬁF-"c"cShH?@' Yar GERTHREMEX ertdf
dt f id f
Shar aer ot 09 16p8a kA Eaa Ry Gt SULLOGED ARE:RALEL AP Yl A aRLLACC

I Ng SUurtaces
constriction outlet being surrounded by an outer smoothly

tapering surface having its smaller diameter in the forward
direction and its larger diameter in the rearward direction;
‘the smaller forward outer diameter of the tapering surface
being less than the entrance diameter of the expansion
chamber; the transverse product channels having rearward
surfaces that extend to the larger diameter of sald tapering
surface, said rearward surfaces and sald tapering surface
characterized by an absence of protruding surfaces so as to
provide for smooth product flow therealong; gaid wventuri
constriction outlet being longitudinally sgpaced £rom the
entrance to the expansion chamber such that the circumference
of the envelope of a cone of propellant gas exiting the
venturi constriction outlet remains substantially equal to or
less than the circumference of the expansion chamber at its

entrance until the cone enters the expansion chamber.



provi de for snooth product flow t her eal ong; said venturi constriction
outlet being longitudinally spacedﬂ"’ﬂ”’umﬂ' ce to the expansion
chanber such gd@yssidie circunferenc LLM ,me of a eonwsioscos
propel l ant gas exiting the venturi *cohstri ctién vbutlet remains

substantially equal to or I|ess than the circunference of the expansion
chanber at its entrance until the cone &8ters the expansi on chanber.

- 19 - (2) Thelnventlon claim( ere|n5|d nozzl e _insert
transverse product (¥Fhafhe <% %'P&d"ra#al‘flgf‘]iﬁ\/ map whgre I\/eﬁ"u nozzle
constriction appr.oxi | dact N a|::9:!l9' t STWaTe N

pr oduct channg¥gepg tran%%%é% Aﬂ%et’ictﬁvent I on al m ?EFQWner él':&fr? %ﬂfe‘d sai d

outer taperi %néy.ﬁ.i AEEnSEEIHIRA B Tabﬁruﬁwélycmtfr itplel Qongtith@inals a
frustoconi cal surface. (4) The invention of claim (1), wherein said

nozzl e inser@iménsiomidfreheprbduct channels(5) The invention of claim (1),
wherein said transverse product channels each have an area substantially
greater than the area of the venturi constriction outlet orifice.

(6) The invention of claim(1), ereLn ray roduc Q el
rati os of approxi ndfl y“ﬁljf‘{‘)éé’i\gg B%e"];ar%@ (ggt' #%rthﬁ 20 tgug? t he
viscosity of Watpering gurface surrounding the venturi constriction outlet

48 a frustoconical surface.

(4) The invention of claim (1), wherein said nozzle

ingsert is a unitary member.

(5) The invention of claim (1), wherein said transverse
product channels each have an area substantially greater than

the area of the venturi constriction ocutlet orifice.

(6) The invention of claim (1), wherein sprayed product
to propellant ratios of approximately thirteen to one are

obtained for products of the viscosity of water.

(7) The invention of claim (1), wherein each said
‘transverse product channel has an outer opening of a shape

having both curved and linear components.

(8) The invention of claim (1), wherein the entrance
dia.mete:;: of the expansion chamber opening and the diameter of
the venturi constriction outlet orifice are respectively

approximately .032 inches and .012 inches or multiples



(7) The invention of claim (1), mherﬂ!mlfmﬂunﬁwuumransverse product,
channel has an outer opening of a sh curved and | i near
conponents. WO9943441 (8) The invention of d ai"m £1)* wher eiPGTUS8/3085r ance
di aneter of the expansi on chanber opening and the dianmeter of t he ventur

constriction outlet orifice are respec[iggly approxi mately .032 inches

and . 012 inches or nultiples . . - 20 -
thereof,  tNe ARRS! 0PnghadanAREN WA Wiha GBIS! LeBELED
outlet orifice having areas i'n a ratio of approxinately seven to One.

(9) A liquidcgustydetieAnputsidt]) bPifDddi hAVEAE cadddsSt inCOoNt FHQ6 f8E

| iquid product to be sprayed and a second container containing propellant,
sai d second aRpreximatpdiyngeventtwiamel.e to the top of said first container;
a valve stem and an actuating button nounted thereon at the top of the
second container; said valve stemhaving a liquid product flow channel and

|l ant ch \, ' 1 |
o T ant whon ¢ Ny ARl & ey  COARIR 01 R o A Ay Relrer | 1
first contai nentaitherSdcNd NDL MRSk daddt Gdbd hsrﬁifégﬂdaﬁ&“&ab@é&nao

u

said valve stem a product opening extending into tton interior for
l'i qui d productortminlexwcontainheg pedpellhntn shbd vedesnd tefitaineR’ BRghgant

openi ng extending into the button interior for
attachable to the top of said first container;.a valve stem
and an actuating button mounted thereon at the top of the
second container; said valve stem having a liquid product flow
channel and a propellant channel, said propellant channel
being valved to said propellant when the button is actuated;
tube meane £for  extending into the £first container and
" extending upwardly through the second container to said valve
" stem; a product opening extending into the button interior for
liquid product to flow into the button from the valve stem; a
propellant opening extending into the button interior for
propellant to flow into the button from the valve stem; a
nozzle insert positioned interiorly of the button within an
opening in the button; said nozzle insert having a rearward
portion, an intermediate portion and a forward portion; said
nozzle insert rearward portion containing a channel in fluid
communication with said propellant channel; said nozzle insert
intermediate portion containing a venturi constriction with an
outlet orifice from which propellant may exit and at least two
product channels adjacent the venturi constriction and
extending substantially transverse to the longitudinal axis of

the nozzle insert; said nozzle insert forward portion



propellant to flow into the button from—tfhe—vai‘Vé'éT—em nozzl e insert

positioned interiorly of the button w tJi uml n the button; said
nozzl e insert iewoagesn rearward portii@‘@ﬂ\!ﬂ‘ﬂgw t e popéT/osveRsuds a
forward portion; said nozzle insert r rduepottifon*cont ai ni ng a channel
in fluid conmunication with said propellant channel; said nozzle insert

i nternediate portion containing a venturi- édnstriction with an outl et
orifice fromwhich propellant may exit and at _| egst two roduct . channel s
2] acent the. veRPRITLgNR, P cpaReSAR BTy IoRL SR AREFERIYS (3 ARARA o
to the longitudipaly, 9 51ghseddite1ytildor HAR dhe a3hgrBOHR Ene VEIRNE:
forward portion - - contal ning an
expansi on chanmbgéndeMidtidod) QEYeV)Ceantl AERL@! exphhsion Schafbef | Ga0lhy a

| arger than the dianeter of the venturi constriction outlet, and said
expansi on chanbtendtedvi sgfficiemtgtte sudf i substantialdy Slilsstupbt ithlel ywakiwmpt
the vacuum established by the venturi constriction outlet at the
transverse pr odﬁ%‘f—al&ﬁsﬁh?éi sbyanthet sreniurdyt eensEpkRtdorex PBEYPRg abolRe he

i nternedi ate poption of the ngﬁzLe iasert. and_in fltuig co%n'i:cation with
both the producE*3REYafy BECSRGTng PRttt e B t dREERECT PR TP
transverse pr OQHEéxrdﬁba'&thE? tﬁxéqlrﬂ:emgiﬁ:e Iga3@ibn &f ARV Bbe218 Gl
channel s extending londlitudinally forward of Said venturi constriction and
ext endi ng | ongi atidi @l | §1uiSAr Seinfling cheiol Ongth UtoRR! |theo ierddurts ablensdid UT i
constriction; said venturi constriction outlet being surrounded by an
outer snoothly extending) tagd athe howttap jand sthe |at léasipt two | hrassvdxmenar d

product channels; said nozzle insert transverse product
channels extending longitudinally forward of said venturi
constriction and extending longitudinally rearwardly to
longitudinally overlap said venturi constriction; said venturi
constriction outlet being surrounded by an outer smoothly
tapering surface having its smaller diameter in the forward
direction and its larger diameter in the rearward direction;
the smaller forward outer diameter of the tapering surface
being less than the erntrance diameter of the expansion
chamber; the transverse product channels having rearward
surfaces that extend to the larger diameter of said tapering
gsurface, gald rearward surfaces and sald tapering surface
characterized by an absence of protruding surfaces eso as to
provide for smooth product £low therealong; sald venturi
constriction outlet being 1longitudinally spaced from the
entrance to the expansion chamber such that the circumference

of the envelope of a cone of propellant gas exiting the



direction and its larger diameter in the rearward direction; the smaller
forward outer dianet [ ngng surface being less than the
entrance di m@ﬁbfﬁ“m Immﬂﬂﬂm“ hanber; the transver RETIS92APOLS
channel s having rearward durtacgs that extend to the |larger dianeter of
said tapering surface, said rearward syrfaces and said tapering surface
characterized by an absence of protrud'lt# Surfaces so as to provide for

smoot h pr odw;ynétg:giggg,hge@aheﬂgﬁ éﬁél@tvﬁﬂﬁn&{ﬁ? hsgﬁ,re;}%%kmep %g;é)fﬁcobskng

| ongi t udi na rom-t entrance to nsron-c er such that
the circunfeigfscehiii the EMRInFReefbe dof OtRe ObxpHriNitd dMHanhas @t Gikgg t he

- 22 - venturi constriction outlet remains substantially equal to or |ess
t han t he cirentfanencmtdil the espesitwrsclthebexpatsidrs clamfreance until the
cone enters the expansi on chanber. (10) The invention of claim(9),

wherein said nozzle insert transverse product channels |ongitudinally
overlap said ven | RONSELLCL by a [ ely, half_the_.l.ongi tydi nal
di mensi on of the {)irﬁo)dl}ée c%%‘lr'ler%e%%?’ of Qﬂﬁflw T héhf‘ﬁsﬁ?it F&ﬁdof’%(?lz ®m (9,

wherein the $358r0rahsvbPBE Prtiliut! éRGhaY 1&@%«&4&&%?%:&# said

constriction outlet is a frustoconical surface. The 1 nventi on

of claim(9)venterti sonstrictdan by iappedikinstely hdbf Vthenbsigitudinal

dimension of the product channels.

{(11) The invention of claim (9), wherein the saild outer
tapering surface surrounding the venturi constriction outlet

is-a frustoconical surface.

(12) The invention of claim (9), wherein said nozzle

ingsert is a unitary member.

{13) The invention of claim (39), wherein said transverse
product channels each have an area substantially greater than

the area of the venturi constrictiocn outlet orifice.

(14) The invention of claim (9), wherein sprayed product
to propellant ratios of approximately nine to one are obtained

- for products of the wviscosity of water.

(15) The invention of claim (9), wherein each said
transverse product channel has an outer opening of a shape

having both curved and linear components.




(13) The,invention of claim(9), wher product channel s
each have an area substantially great area of the ventur|
constriction @ld@iseprifice. . mlmmtnl % on ofP obdods
wherein sprayed product to propellan X|nate y nlne to one
are obtained for products of the viscosity of water. (15) The

invention of claim(9), wherein each sai-d23 transverse product channel has
an outer opening of a shape havi ng both curved and |inear conponents.

- 23 - (16) THS)i Fhentipyansior| af neldgdn (M citengin cthe ceptrance
di aneter of th an5| n chanber qpening _.and the dianefer of,6 the ventur
constriction o L& Pfi E’éea?’?arnégﬁﬁc?l? SF °Hﬁﬁ?‘?&ﬁﬁﬂ &pe dpametep it and

012 inches of oyl LRLGS; Dae0loile SHRREE! YbiEiaND AP PERLRGAVLIY®

vent uri constriction | et orifice havi ng areas 1n 1 0

approxi mately Wﬂkﬂn&t@]&- .032 inches and .012 inches or multiples
thereof, the expansion chamber opening and the wventuri
constriction outlet orifice having areas in a ratio of

approximately seven to one.



