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This invencicn =elates general:y to a closure for connecti=g 

a manually ac=uated liquid dispenser to a container upon 

threadi~g the closure to the container neck finish, mutually 

engagi~g ratc~et teech on the closure and r.eck f i~ish servi~g t~ 

More par~icularly, .... 
'-:ie 

·racchec teec~ inside =~e c~osure a=e specifically ciesigneci t~ 

:force· c=e closure down on the ccncai~er upon attempts to \L.~screw 

::::.e closure. 

Many·manual!y ac=~ated dispensers of the pump ac~uated type, 

for example, are.c.=:.read mounted en ;lascic ccntai~ers for 

Many prcduc~s 

such as pair-~ removers, even cleaners, insac~ici=es, ecc. could 

Non-removable closures =er c=::-~ecti=g the dispensers to t~e 

c~ntai=er have bee~ devised ucilizi~g a ratchec system for 

locking the closure ~~ che ccncainer nee~ finish ~o prevenc 

removal of t~e dispenser upon unscrewing t~e closure. 

u.S. Patent No. 4,345,69~ discloses a child resistant boctl= 

clo~ure ~oviding rat:chet teech inside t~e closure i~ engagemenc 

with ratchec teec~ en the outside cf the container neck finish t~ 

p=even~ the· cap ar.d_;>µmp from being removed from the container 

upon u~screwi~g t~e c~osure. The closure racchet teeth and the 
• 

~eek f ~~ish ~at:c~ec ==et~ have mucually engagable trailing faces 

·whic!:i ":!:<:t:end radial2.y and lie in planes containi:ig the central 



··-... .. 

- 2 - THIS SHEET HAS BEEN 
REPLACED 

.axis of the closure. And, the ratchet teeth insice the closure 

are mutually spaced apart. 

Such a =atc~et system anci ethers cf t~e pr~cr ar~ can, 

however, fail upon application of suf=icienc torque on ~he cap 

t~e unsc=ewing d~=ec=~cn as caused ~y plastic defo:::-mation bet~ee~ 

'-"°'.:ai 
.._. __ _ 

engaged =acc~et: ~eeth faces ~~ereby ciec=easing the :::etenr:icn 

Cc::.-pa.c· _;_1_~-... y c~-- ~~e ~- · t --- _a.tc.:ie system. 

~a ~~eref~=e an cbjec= of ~~e present ~=vention to 

?rovice a ncn-remcvable c!csu=e assembly for connect~~g a 

mc::.-nua_i_1~,. ~c~ ... ~!~~:::-~ -~--~c.· ~·c: _ - --~ ~ ~-~~- ~~-penser to a container which avoics 

t~e a£cremenc~c~ed C=awbacks ct t~e a t!"'...readed. 

c~osure havi~c_ =a~c~ec -~Qrn ~ccvac.· ~~ enaaaement with ratc~0 ~ '----~- ..:.. -~- .;.. -- - - - - ----
teeth en t~e cu~sice of ~~e neck finish. 

Accord!ng ~o ~~e invention, the ratche~ teeth inside t~e 

- ...-o ""'--
capabi:~cy when engaged wi~~ t~e ~~tchet teeth on the outside cf 

t~e concai~e~ ~eek =~~ish. T~e c~csure ratche~ teeth·each have a 

t:rail.i.;.:.g face excencir.g radially at an upper end t!lereof and 

lying i~ a plane slcping f=~m t~e upper end i~ ~~e closure 

~~threadi~g ci=eccicn at an angle of 1° er more relative to the 

central ax~s cf t~e closure for c=eating a camming action betwee~ 

=~e closure teeth and t~e neck f ~nish teech tending to cam the 

~losure down en t~e concaine= ~n response to cap ~ccation .in the 

:::!.:::sure !:"emoval 
. . . 

c..:..=ect:.:.::n .. Tt...o ,.,or ... ..... _ ·--- :::-esulc is an ~~crease in t~e 

:::c-=> __ .,_c:_.; ~-._ c · · 1 .. -_ apa.o:._:.=:· c:: t~e :::-sc:c~ec: syscem. 
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Other objects, advantages, and novel features of· the 

i~venc~cn will become more apparenc from the following detailed 

desc=~?cion of t~e i~vention when taken in conjunction with the 

ac=~mpanying drawings , in which: 

:ig-..ire l is a c:-i,.;c __ ....__ elevational view of a container, parcly 

·c=oken away, showi=g ~~e ccntai~er ~eek fi~ish wit~ which the 

;clcsure accorcii~g tc =~e i~vencicn engages; 

:is~re 2 is a t=? plan view cf t~e container cf Fig. 

?~cu.re 3 is a ver~ical secticnal view of t~e closure 

ac===~i~g to the i~vention, at an enlarged scale; 

, . _, 

:igure 4 is a seccicnal view cf the Figure 3 closure taken 

subsca....~~ially along ~~e line 4:-4 of "Ct; a .. --- : 3; 

:icure 5 is a perspective view cf t~e closure of the 

i~vent~on c=readed Ccwn and locked en the concainer neck finish, 

sccwn ~ar~ly brcken away; 

Figure 6 is a sc~emacic illustration, at an enlarged scale, 

of a pair cf typical =acchet teeth faces in engagement when 

locked. as shown in -· -:: :..g. ,:, ; 

?igure 7 is a sc~ematic illusc=ation, at an enlarged scale. 

cf a t:Fpical pair. of racchet teech Eaces in engagement according 

t:o tCe prior art when a rat:chec. clo.sure is locked down on the 

~ac=hec teech of a container neck f ~~ish; and 

• 
?~gu=e 8 is a sc~ematic illust=ation of the plastic 

cefcrmacion which occ~=s when applying an unth=eaciing torque to 

~~e ~~cc~e~ closure cf the Fig. 7 ~~ior art. 
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Tur:iing now t= t.he drawings wherein like references 

;characcers. refer c= ~ike and cor=esponding par~s throughout the 
·! 

several views, ccncainer 10 of Figs. 1 and 2 and closure cap ,, 

.of Figs. 3 and 4 are typically moulded of a plastic material sue~ 

as a polyolef in whi=~ may example be a high density 

polyechylene, poly~r~pylene er t~e like. 

T~e ccncainer ~..as a cylindrical neck finish 12 with an 

exce~al t!lread ~3 ==r engagemenc with a like t~read 14 en t~e 

inside of t~e closu=e cap upon cap =ocation i~ a predetermined 

direc~icn as shown =y ar=cw 20 of ~;,.... - -::: . ,.. 
::> • A series cf racc~et 

~eet~ 15, ~6 are ~r=vided beneat~ c~ead,13 on the beetle neck 

f i~ish en a ~idge 'T'ha -··- two secs of ratchet teech may be 

spaced !80° apart a..~d each may include 4 racchec teech, alt~ough 

eac~ se~ may have illc=e or fewer racc~et teeth than illustrated, 

wic~ouc depar~i~g ===m the i~venc~on. 

The t=ailing =ace ~3 of eac~ ratchec tooth of each set "! ~ --· 
16 excends radially and e.nti=ely l~es in a plane containing the 

central axis l9 ct t~e ccncainer and neck finish, as likewise 

shown i~ -G'.S. Paten~ No. 4,345,691. 

~~side t=e cap beneach thread 14 are provided a series cf 

ratc~ec teeth 21 each having a trailing face 22 extending 

rad~ally i~wardly a~ upper end 23 of each tooc~. In accordance 

wit~ che invencicn, each t=ailing face 22 is sloped from its 

uppe= e~d :3 c~ ~=s :ower end 24 a~ an angle a equal to or 

greace~ than,~ =ela~ive to cenc=al axis 25 of the closure. The 
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.slope of each t=ail~~g face 22 from a direction toward the upper 

end 23 to its lower end 24 is in an unthreading or loosening 

=~rec~~cn of ~he c~csu=e on the neck finish, shown by ar=ow 26 

i~ig. 5. 

As seen Figs. 3 and 4, ratc~ec teeth 21 inside the 

c~osure are t:...~i!or::lally 
.. . ... . . -
cis~riDucea, conciguous and each have a 

=evel!ed side face 27 =er:ninating ac an adjacent tooth. The 

~~eluded angle becween faces 22 and 27 of adjacent teeth 21 is 

c=nscant =etween ~pper ~£d lower ends 23 and 24 of each tooth 2~. 

~~e angled =acc~ec face 22 of each closure teat~ which 

=~gages t~e a:cial c= s~~aight face ~a of each concainer ratchet 

~=ace resul~s i~ a ===ce vecccr c=mponenc.Fri (Fig. 6) which is 

cpposice i= direcc~=u to t~e force vector F created by the 

u~c~reading ccrque ~ applied upon a~tempts to loosen the closure 

Ttis resultanc 

f ~rce Fr~ c=eaces t~e ter.dency to ===ce c~e closure down onto t~e 

contai~er ccuncaracc~=g t~e plascic deformation thac normally 

occ~rs when t~e engaged racc~et teeth are loaded by the 

. -. 
unc~~eacing ccr~~e. 

With fu=~~er =eference cc Fig. 6, o represencs the gap 

~etween the ccntai~er ratc~et teat~ face is and t~e closure 

~acc~et teat~ face 2~. h is the height of face 18. 

~ max is def ~~ed by o and ~ :angenc a max= h" 

If O>O then 

Shculd ~~e angle of t~e clcsu=e teeth be larger than a max 

~~en ~~e clcsu~e teec~ cculd ~oc e~gage the concainer ratchec 
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max is clear~y defined by t~e concainer closure ratchet 

paramecers (cimensic=s> such t~at ~~e angle a should be in the 

range 0£ ~ 0 ~ a < a =ax. 

With =eference =o Figs. 7 and a, this plastic deformation 

ccc~=s i~ t~e closu=e removal di==c~icn :5 ac the engaged 

sc=aight traili~g faces T? and TF~ and i~c=eases the tendency 

=oward =emcval by yi:~ding a force vector component Fd whic~ aces 

;to the =emcval force?. 

T~e councer ang~e cf ~~e c~csu=e ratctet teech according to 

che invention negace =h~s def or:nacion force by producing 

immedia~ely upon 
.. .. . . 
!.cac.1.ng cy t~e c~csure removal torque, the ~r-.--c 

_...., __ _ 
":J-ect:or c::mpcnenc: cpposi== direction cf removal. :ay 

_c=eati~g a deformacion leading opposite to that which occu=s wic~ 

·the parallel·=acchec =aces TF, TF~ cf Fig. 7, the inherenc 

·weakness cf ~he plascic ccmponencs (closure and container), : .:::.. - . - .. , 

plasti~ defc::::nation, is negaced. ~~e net result is an inc=ease 

in the =etenc~on caFabili~y cf t~e =atchet system according ~o 

t~e invention, as mes~ .c~early i!.~uscraced in Figures S and 6. 

T~e clcsure cap is cylindrical and has a top wall 28 and, a 

c~=cular::sice wall ::, the tcp wal~ having an opening 31 for 

=eceivi~g and holci=g a manually ac~uated pump dispenser (not 
·' 

shown; as i~ any no::::::al manner. Side wall 29 has a plurality of 

=::..bs c= =icges 32 t~ enable t~e user to better grasp the clcsu~e 

• 
f :Jr 

. . . 
t!':=eaa:.:::g it. en=~ c~e cc~tai~er. 

::"=-:;m t=:e fo::::-egc:.=g it. can be seen that. a simple yet h.:..gh!.y 

-= f ::ec:: ::_·re and uniq-...:.e reC.es ig:i of t.::ie trailing faces of t.he 
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closure cap ratchet teeth has been provided for camming the 

closure down on the container neck finish upon attempts to 

unchread or loosen t=e closure, thereby enhancing the non­

removable capabilities of present closure container system. 

Obviously, modifications and variations of the present 

;invention are made ~ossible i~ the light of the above teachings. 

Zt is therefore to be understood t~ac within the scope cf the 

appended claims the i~venticn may ~e practiced otherwise t~an as 
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WH..~T !S cr~!MED IS: 
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1. A non-removable closure assembly for connecting a 

manually ac~uaced ~~:;-~id d~spenser =~ a ccncainer, t~e assembly 

c=mprising a closu=e cap having an cpening in a tcp wall thereof 

:c= receivi~g t~e cispenser, t~e c=~tai~er having a cylindrical 

neck f ~~ish, ~~e closure and t~e c=~cainer neck fi~ish having 

~=~eads f o~ mutual ~~ghtening engagement upon cap rocation i~ a 

p=edetermihed di=ec~icn, means for ~ocking the cap on the 

c=~tai~e= when the cap is threaded cnto t~e container, said means 

c=mpr~s~ng a series c= racc~ec ~eec~ inside t~e cap and on t~e 

cucside cf t~e neck f~nish ar=anged·for mutual engagement, t~e 

~eeth en t~e neck =~=~sh eac~ havi=~ a radially excending 

t=aili~g face enti=ely lying in a ;lane containing.the cenc=al 

axis cf the aeck f i~ish, and t~e teeth inside the cap each havi~= 

a t=ai~i~s =ace ex~e~c~ng =adially ac an upper end t~ereof anc 

:yi~g i~ a plane slcpi.:lg f =om said ~pper end to a lower end 

c~ereo£ ~~wa~c said ~=edecerminea cirection at an angle of at 

least lQ =elaci7e c~ che cenc=al a.xis of the closure for creat~~= 

a cammi.:ig ac::ion bet:ween t.he closu::e teeth and t~e neck finish 

teeth cending to cam c~e closure dcwn en the concainer in 

response to cl~sure unt~=eading rccacion in a di=ection cpposice 

said predetermined di=eccion. 

2. ~~e clcsu=e assembly acco=ding to claim 1, wherein t~e 
4 

~eeth ~~side t.~e c~csu=e are unifo:-:::~y discributed, contiguous 

anc eac~ have a bevel:d side face ce?:minatiag ac an adjacenc 

~~och i~sice c~e c~csure. 

I 1111111 11111111111 1111111 1111 
* C L M S, * 
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3. The closure assembly according to claim l, wherein the 

teeth inside the cap are located beneath the threads of the cap. 

4. The closure assembly according to claim i, wherein t~e 

teeth on the neck finish are located beneath the threads on the 

container. 

-- - - - ---·--· --·-- ---· 
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