; Hl e3e63, (T60T% BACKGROUND OF THE I NVENTION [001 ] This i nventi on reI at es
generally to maenually actuated sprayers, and nore particularly suc
sprayers having an orifice cup with a discharge orifice through“lmn mm Mm‘mm
product is dispensed upon sprayer actuation. [002] The known or

nmounted wi thin the di scharge passage of manual l'y actuated hand-hel dsotsor
sprayers, the cup being : cylindrical side wall
is press fitted within tFR=—% or tight frictional
engagenent therewith. Spin mschanl cs in the formof a, spi n chanmber, and
tangent i al $00Hadi A mh%mtarbr%tﬁswnﬁ@lwete BANYHY acHaledssR YRS, gndimere
circular base wall of the orifice cup. Upon nmanual actuation of the sprayer
as, f qrarbsdapy éo sachpsprrysps apeingat odficdcyy witb@ disshargeaonificerthesudieatichr
such as a trigger actuated sprayer actuated by the squeezing of the

tri gggj'rod@mtgﬁldsphﬁmbdm;ﬁﬁﬁwr@%ﬂé@tudﬁd@' oped as the liquid product is
forced through a constricted di scharge passage and through the spln

nechani cs Eﬁ%}reThé%H Méﬁf&%n&hﬁo@ﬁéﬁ%ﬂgﬁ f‘?é'décﬁ‘érqeﬂpan ) mof a

spray. O se vvlt no spi chani cs provi ed or w b|||zed

spin h re Uld ssues fromthe har orifice in the
For m oranra b AehERe o B sariaolis HER pel h b B0 T BRedidnte
cylindrical skirt wall, and an annul ar retenti on bead projecti radlally
out warcdlipdiigalside wallds pressHittastithiadhe wall ofra Aircldarberesios §gh tfn@goaau fice
cup is typically force fitted within the cylindrical bore at the term na
end ofengagediesttibegevifhasSpigenechdnighin theifotrmaria sginghgerhentanddbngentidlhe
cylindrical side wall of the cup and the cylindrical bore wall. The annul ar

r et entiégdingengrets nﬁhaﬁbglftﬁﬁwémoﬁltr% ffrlerisDtact e te Birc Bt bage Gxlliondke cal
portion of the punp sprayer body 1 serving to assist in retaining the

: rﬂ'ef B???'?%E’“é’uppjﬁ%ﬁ’é&l b A bl as ﬁa*sg)é%@b'engoﬁf“@ﬁi’gﬂ%ﬁgf ly
reti ngebipe SVdupsr a2 8P RGeL g ok U@ﬁﬁﬁfeﬁ Rt RGN Sty Bgfleted o

by the squeezing of the trigger, significant pressures are developed as the liquid product

=

is forced through a constricted discharge passage and through the spin mechanics
before issuing through the discharge orifice in the form of a spray. Of course, with no
spin mechanics provided or with an immobilized spin mechanics feature, the liquid
issues from the discharge orifice in the form of a stream.

[003] The known orifice cup is molded as having a cylindrical skirt wall, and an
annular retention bead projecting radially outwardly of the side of the cup near the front
end thereof. The orifice cup is typically force fitted within the cylindrical bore at the
terminal end of the discharge passage in tight frictional engagement between the
cylindrical side wall of the cup and the cylindrical bore wall. The annular retention bead
is designed to project into the confronting cylindrical portion of the pump sprayer body
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occurs the orifice cup may be shifted sufficiently downstream such that its
annul ar retention/sealing bead noves out of its mating groove and even out
of the term nal end of the bore. Thus, the seal between the orifice cup and
the wall of the bore is disturbed thereby opening up a passage, however,
mnute, for liquid to | eak through. This presents an unsightly and totally

unacc ¢t ; L Qs i i he
hner SehAk fo 8358t I Raink ¥l e ARRDIAR MUTREARDES dowofalit sing
confraontin r abe t he..spraver dy, whi ¢ch,_extends into the cup, an

o1 ghtodhrre i esiane Y fics Cf‘ﬁea%fﬁ?‘??l%oéf’lcoﬁﬁh?ﬁ'sa?ﬂa‘?@/ﬁ'@??%%ﬂﬁ-di foction in

response to the high pressure exerted wll cause both | eakage of product
and may defQ4l tRecagipnaliythsrorfice &R willjisirgae don dsgre UPeh RESSISIANT t he
product and break it up into a fine mst spray. [006] The need therefore

ar i sedigloprasspres/acting oo fisnndessidetsenface iduyingraprayer asastidsi.| Wherothis he
orifice cup within its bore. SUMVARY OF THE | NVENTION [007] It is therefore

an objogetirsothet drficer @aeiiayi v/ eiiffte@ Buffitidit\d sienstreh islich eh &tUls Aeviular manual |y
actuated sprayer which is positively retained in place agai nst dislodgenent

and | ?‘et%‘?lﬁ#)ﬁge'aﬂn%tbﬁﬁg%gv@:gébwit§ ﬁ%h’ﬁ??rb&@aﬁ@%?@ﬁ cﬁ.ﬁ%\“”tﬂé RnfiH eRd
m nor nodification thereby 1ncurring I'i¥tle costs for the same yet is

hi ghl fficie in. nmproying upon the retentiyjity apd.seal abilift. f the
or 11 91 %e 01" To U bF e8] bt ecatfichi b end Ine wBBES BT POR Sditiufiad 'ce
cup accorgi ng to the invention has its skirt nolded to frusto-conical shape
t aper tRREOUARSNIIGUP @ RFSSRESE PewRVEr MapHie foiquid ek B nehisri fi ce.
The circular base of the orifice cup has an outer dianmeter substantially

t he s@neserys anaingightydamdiatelly ohatcdeptallscloadgonbore. The cup skirt wall
tapers radially outwardly relative to that outer dianeter such that when

force fittpds)ntAlsbivendrerspin Rectiahidsas Yorphed BR th&inderwalfacbedAse bagdlfy and
sealingly against the bore wall for both positively retaining the orifice

P | MG Ml oL O OB i ey o
Wt hmé&tetn%% iln{okﬁwlei gl?p?%n?/fsl%Wsrlwi?t?nléa%%vgrrn%% af ﬂwuengriftacheecgéj i a downstream
direction in response to the high pressure exerted will cause both leakage of product
and may defeat the ability of the spin mechanics to function to swirl the product and
break it up into a fine mist spray.
[006] The need therefore arises for improvement upon the retentivity and the

sealability of the orifice cup within its bore.

SUMMARY OF THE INVENTION
[007] Itis therefore an object of the present invention to provide an orifice cup

for a manually actuated sprayer which is positively retained in place against

dislodgement and is sealed in its bore against leakage in a manner requiring but a
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[009] O her objects, advantages, and novel features of the invention wll
becone nore apparent fromthe foll ow ng detail ed description of the

i nventi on when taken in conjunction with the acconpanying draw ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0010J Fig. 1 is a side view, partly in
section, of a manually actuated sprayer with its sprayer head incorporating
the i v, if:l i viiew t aken
subst ﬁ@f?faﬁﬁdﬂéck"bﬁ%%%w G oSy t%%%“é’%t Sronig i@t o)

vi ew t aken, substa iall ng, t he of the orifice cup
ccor BRGVNG whes 1 Mty ’gdaﬁe@ﬁLQFYg%fgth§éHIf@e & M BED DESCRI PTI ON
OF THE | NVENTI ON %@011] Turning now to the draw ngs V\/nerel n like reference
char act er s[008} erntkeepingawitinthie objestivenitiergyifisgreup actasdipigdatthe ievensiosr al
views, a manually actuated sprayer is generally designated 10 in Fig. 1

whi chh.ias its skirhendldadrtoofrustopeomica shapertapsring putraerdtyeid dryupiteedrypliredtisc| osed
in US patent 4,051,983, conmmonly owned herewith, and being specifically

i nCOf@Pﬂ@WQH’rd@@thB d%hcéef‘ﬁfee&ﬁﬁrla asféoé'ff the ke ?erﬁaé APDufdr diBmeadr Y
actuat ed hand-hel d sprayer is capab |ncorpora ing the invention, such

atri e l.e
spray%é’?étaﬁ@éiﬂﬁ*b%ﬁa‘?“%%ﬁﬁé%bd'ﬁ%t% %f‘*ﬁ% R bord TR RGNS
closure 12 m)untl t he spraéer to a cont ai ner (not s ovvn) of product
F o beleOpr S ARIEITRUEAY TRHe onet per DR eleesveh ahgesn Fia® 1980 ant ed
on a holl ow plunger stem 14, which stem has a punp piston (not shown)
reci pitobate thenentivety f therskirt ywallrrars tigbtly shdweplingly ageaimatdhe bacawvall fot hi s
art upon the application of external finger pressure applied to top 15 of
t he pbothgsssithasig retamingy ¢e affiddcis irmplacewitwut ithes tikelhoodeast disiotibemener at or
before the plunger is reciprocated. [0013] The piston stem defines a

di scha@i@e PAssEREE fdrée W ehe BREAHAYLPARS, and for sealing the orifice cup in its bore
without the likelihood of any leakage from around the cup.
[009] Other objects, advantages, and novel features of the invention will

become more apparent from the following detailed description of the invention when

taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Fig. 1 is a side view, partly in section, of a manually actuated sprayer with

its sprayer head incorporating the improved orifice cup according to the invention;
Fig. 2 is a view taken substantially along the line 2-2 of Fig. 3; and ;
Fig. 3 is a sectional view taken substantially along the line 3-3 of Fig. 3 of

the orifice cup according to the invention at an enlarged scale.



with a transversely extending hollow cylindrical bore 18 provided in the
‘head. , The plunger head has a cylindrical probe 19 extending transversely
and coaxially with bore 18. [0014] Oifice cup 21 in accordance with the
invention is simlar in many respects to that disclosed in the 4,051, 983
patent in that it is thinble-shaped having a base wall 22 containing a

foreate o C?sf%ié%ﬂﬁﬁﬁ%é@?@ Aol QR tLEREENTON oS ' 1 od L o o
di anet er VJ{QPBﬁ] | CUENIBG Ot AN TAINGSAReTedn like sefeEpnae,charaatess '4MRAIP t he

diameter of the wall of cylindrical bore 18 in its relaxed condition. An
annul bke aad @oriespobding arts throogmeut thatseger! views, thmeheally ativated sprayad
extends radially outwardly of the side wall of the base at an enl arged

di aneisegertbraMyEasR@ated § Dén By, ar wHicAMB e thedforinhef Ppampedroyet-akew se an
i nner face Zgyrgf f@he base walu“:f is formed with the Enov?nwdsp?’n mechani cs 26

whi ohi . haud _ . . . e d a
pl ur aﬁ@%%ﬁ?ﬁa@l §@3§}ptgange§%?d§\?‘ ggm@% rét"ﬂigﬁﬂgggl ﬁg [ né olgt% k@égpﬁ]&n%gﬁghber
for i rtin he.swirl to the liquid in.the spif, chanber causi t he

| Caui AR euErbetita DreRermBe i Bl b b Bt On e S SBhE P o o)
Oifice cup 21 further has an integrally nolded skirt 29, probe 19

ext enManyailnEstyaied iendoveldspiaerdk crpaklgad ingrereratingdeeduyention, SYeRRl ed in
cylindrical bore 18. The dianeter of the probe is slightly less than the

i nner trfigamaictsated punep skiayer dai naiasy! aprayend aquegsge Bditldefprayergetm

extensi on of di scharge passage 17. Alternatively, axial ribs or grooves can

be provi degoan] t BerHB@RM00Ed 8BodgIrhemptr PR AREcH haindéPs chsyige 8. foAnd the

probe has a flat termnal end 32 which confronts channels 28 so as to

defi Lal t ' t , |
P S R S S G e e R e s
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which stem has a pump piston (not shown) reciprocable within a pump cylinder (not

shown) in a manner known in this art upon the application of external finger pressure
applied to top 15 of the plunger head. An overcap 16 is of course first removed by the
operator before the plunger is reciprocated.

[0013] The piston stem defines a discharge passage 17 which communicates
with a transversely extending hollow cylindrical bare 18 provided in the head. The
plunger head has a cylindrical probe 19 extending transversely and coaxially with bore
18.

[0014] Orifice cup 21 in accordance with the invention is similar in many
respects to that disclosed in the 4,051,983 patent in that it is thimble-shaped having a

base wall 22 containing a discharge orifice 23 through which the liquid product issues in



| i qui d under pressure through an open di scharge val ve (not shown) al ong

di scharge passage 17, gap 31, and tangentials 28 which subject the liquid
to a vortex in spin 5 chanber 27 causing the swirled liquid to issue
through the discharge orifice 23 in the formof a fine mst spray. [0016]
Specifically in accordance mﬁth the invention, skirt 29 is nolded into a
frustg- hape .as _sho in det I in ig. 3. T t he .outer of
ki r 1 1agBR R A TS RfstRr Sy ae dmctiry Fith .ot s b iash vl B3 AbP st YBOetet om
dianeter d at base 22, to a ﬁBXIﬁUﬂ]OUter di aneter D adjacent the free end
of t hehighiis substandiatnihersamei amet dightly igseaiep shamtneadippnatereokiiigavalboldi amet er
dd of retention bead 24, and assists in nore easily renoving the nol ded
part d¢yliodrithleborel 1B indtselated somditien tAasnhbler feteatienteall 2his fokned nmay be
chanfered as at 33 to nore easily facilitate insertion of the orifice cup

W t hi lﬁté‘g('b!lﬁﬂﬁthcfﬁé o*?i‘ﬂbé ckp e{eréitbn% radiafyX 80RVAdRS ofSR¥eidd well Jfliee base

di mensi ons 1 nvolved, without limting the inventi'on in any manner, di aneter

d ca i )

0 Sarabi Sobfed SRy B AR HeB, HhaBhd dachs F 3% acap [Lﬁ%%éf The
orlflce cu rted into ndr i ore 18 of the ead in an
nor ! m‘ﬁ%é@%h@wﬁth@]g@ﬁ? i O Bt RS P o B 26 i ’
plunger head is sufficiently forgiving such that the orifice cup mnth its

r everigeludeper spis chenteas 27 coadali withthendisehangederiftcgl ansbpelurglitg (Usoally 3)

i nduci ng any cracking in either the orifice cup or in the plunger head. The

t i ghttahgentialahannkld 2@ {d=atih@thtbehevepim dHeaniosr for tapadipgathd swie tovttld liqfidt he
cylindrical bore has been shown to positively retain the orifice cup in

pl acenwhé ReiH ctﬁ’érﬁb@ﬂ@@xﬁ@ﬁ{; tleé/ﬁau.aftb%rmé@aer?érﬂdh@wCéurﬁ Heeforidt £ ng the
inner face 25 of the cup uid pressures even exceedi ng those which

woul d,, rﬁpé y occur in practlce The reverse taper of the skirt functions
to not only vastly irrprove upon the tight frictional 6 engagenment with

e ey T4 SRR ks LR S MBS Pyt
O xtanting into the hollow of the kit wher the arfice Cup ié instalied %dgy'n‘nh‘r’ié‘é‘n' bore

18. The diameter of the probe is slightly less than the inner diameter of the skirt

defining an annular gap 31 defining an extension of discharge passage 17.

Alternatively, axial ribs or grooves can be provided on the confronting walls of probe 19

and/or bore 18. And the probe has a flat terminal end 32 which confronts channels 28

so as to define tangential flow passageways therewith. In thus manner, and as well

known in this art, after the pump is primed with liquid, each downward stroke applied to

the plunger head pressurizes the liquid in the pump chamber (not shown) and forces

liquid under pressure through an open discharge valve (not shown) along discharge

passage 17, gap 31, and tangentials 28 which subject the liquid to a vortex in spin



means of retention of the orifice cup in place. [0020] Although the present
‘invention has been described with reference to a fingertip actuated punp
sprayer, it is not so limted, but is rather |likewise fully adaptable to an
.aerosol sprayer, a trigger actuated punp sprayer, a squeeze bottle sprayer,
etc., within the scope of the invention. The reverse taper of the orifice

cup. Skidokv s L0BRguAcHRhlia B (8o PSS PSsERBRESS TR A" N

orlflce cu I'ndfica ore W

di sl odgenent _even under extreme and repeat ed high pressures of the

di spe'R g’é‘cpffq {in@8st¥8Y. | bvi ously, many nodifications and variations of
the present invention are nade possible in the |ight of the above

t eachi ngs.[0016] sSpenifiesllyrie accoangeduitts theoivention ki i2A is moldedpdo @l t he
appended cl ains the invention may be practiced otherw se than as

specifrustaldonickt shapbed. shown \Wadtail $n EiRi3TeThuss thd oufernmaluef Iskirb29 teyjerd
sprayer conprising, a body nenber having a di scharge passage termnating in

a di Sr%@eélgeo&wawg% Ehrﬁé%a\fﬂ‘bﬁ@ctﬁdrﬂﬁﬁ ﬂ%vmr%ﬁveranhetéwesat%s%pzzaxeé

actuation, an orifice cup nount n the di schargeé passage, the orifice

i oot PR e AR REDlad bt P T b ety T L AR Sage

include a cylindrical bore of a predeterm ned wall dianmeter, the base wall
of t '%?P*Pﬁ@@“@bb”@o?ﬁ’ﬁﬁrﬁSrﬁjam%eroE’%@hEﬁi%'e“QﬂP?@‘é@”faﬁadtaﬁélsbsa@emﬁbqI

having an outer dianeter substantially the sane as said predetermnm ned wall
di amegasily ramayingthensloldeast parérosk thet miodd.n§lsior itiist metedihatathedrat eagpef theg
outwardly in the upstreamdirection such that the maxi num di aneter of the

out erskiveima\ele epdmfsriddapaedste nvreashsily faallitate insbeticrubdthevaificeddupt he skirt
sealingly engaging the wall of the cylindrical bore for positively

r et ai\gime dNBdREAITHF€ 1@up Wi thin the bore and preventing any passage of the
| i qui d product between the outer wall of the skirt and the

[0017] As an example of several of the dimensions involved, without limiting the
invention in any manner, diameter d can be 0.179 inches, diameters dd and D can be
0.185 inches, and the length of the reverse taper of the skirt can be 0.096 inches.

[0018] The orifice cup is inserted into cylindrical bore 18 of the plunger head in
any normal manner known in this art. The plastic material chosen for the plunger head
is sufficiently forgiving such that the orifice cup with its reverse taper is forced fitted into
the cylindrical bore 18 without inducing any cracking in either the orifice cup or in the
plunger head. The tight frictional fit effected between the orifice cup and the wall of the
cylindrical bore has been shown to positively retain the orifice cup in place without
dislodgement even after repeated pump strokes subjecting the inner face 25 of the cup
to fluid pressures even exceeding those which would normally occur in practice. The
reverse taper of the skirt functions to not only vastly improve upon the tight frictional
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wal | of the cylindrical bore. 2. The sprayer according to claim1, wherein
the orifice cup has an annul ar retention bead projecting radially outwardly
of a side of the base wall into engagenent with the wall of the cylindrical
bore for further positively retaining the orifice cup within the bore. 3.

The sprayer according to claim11, wherein the body nenber has a cylindrical

br obe, e RO AG . LARIRELIHGE WFAIP b A A LRG0 BRRRI MR [edkBod SRRl N

mechan neans toget a confronting sur

4. Th rayer, according to clajim 2, erein_the tenti on bead has an

out el‘?ﬁl(ﬁﬁ‘g gt facg, §f"é¢ﬁ’i9§lq g,a%a@g@qdot h\%a'hﬁﬁbﬁ‘iﬁﬁrﬁi ameter of the outer
wal I. 5. The sprayer according to claim3, wherein a |iquid passageway is
defined b@0kn Ratenticodeaah?d ishepticaial aotl roay beqrevidadasmuadditinain wit h
the m xi ng chanber neans. 6. The sprayer according to claim3, wherein the

Spi n mesheof Genkansf tRNBificeecpingaatéal grooves |eading into a spin
chanber, an end surface of the probe overlying the grooves to define

tangenti ato @RS 29BBugh th&dredentihvehtion Khs Béh dBEH b With PefBrerd dda  $X)Y

fingertip actuated pump sprayer, it is not so limited, but is rather likewise fully adaptable
to an aerosol sprayer, a trigger actuated pump sprayer, a squeeze bottle sprayer, etc.,
within the scope of the invention. The reverse taper of the orifice cup skirt functions
equally well in all these type sprayers to retain the orifice cup positively in place within
its cylindrical bore without dislodgement even under extreme and repeated high
pressures of the dispensed fluids.

[0021] Obviously, many modifications and variations of the present invention are
made possible in the light of the above teachings. It is therefore to be understood that
within the scope of the appended claims the invention may be practiced otherwise than

as specifically described.
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exceeds said predetermined diameter, the outer wall of the skirt sealingly engaging the

wall of the cylindrical bore for positively retaining the orifice cup within the bore and
preventing any passage of the liquid product between the outer wall of the skirt and the
wall of the cylindrical bore.

2. The sprayer according to claim 1, wherein the orifice cup has an annular
retention bead projecting radially outwardly of a side of the base wall into engagement
with the wall of the cylindrical bore for further positively retaining the orifice cup within
the bore.

3. The sprayer according to claim 1, wherein the body member has a cylindrical
probe extending into the orifice cup toward the base wall to define spin mechanics

means together with a confronting surface of the base wall.
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