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This invencicn rslates generally to a closure for connectiznc
a manuaily actuated llguid dispenser to a container upon

threading the cliosure to the container neck finish, mutually
engaging ratchet teeth on the closure and ﬁéck.fi ish serving to
vositively lscck the closure in place. More particular rly, the
"ratchet teech insicde the closure ars specifically designed to
force tihe clcsure down on the container upbn attempts to unscraw
fthe clcsure.

Many -manually sctusted dispensers of the pump actuatad type,

for example, arsz chread mountsd con plastic containers for

Cispensing of a wice variaty cf lizuid preducts. Many products

ke harmful if Zmprcrerxrly used.

Ncn-removable closures ZIor ccnnecting the dispensers Lo tle
ccntainer have teen devised urilizing a ratcher svstem for
locking the clesure to the contairner necx finish o prevenc
removai of the distenser upon unscrew11g the cicosure.

5,691 discloses a child rasistant boctls

het teeth inside the closure in engagement
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closurs providing r

with ratchet teech cn the cutside cf the containexr neck finish tc

prevent the cap and sump from be_“c removed from the container

unon unscrewing the closure. The closure ractchet teeth and the
. _

neck f£inish ratchet t=2eth have mucually engagable trailing Zaces

"which =2xtancé radiallv and lie in planes containing the centxal
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.axis of the closure. And, the ratchet teeth insice the closure

are mutually spaced apart.

Such a ratcher system and cthers cf the pricr art can.
nowever, fZail upon applicacion of sufiicienc torgue on the czp iz
the unscrewing diraccticn as caused by plastic deformation betweer
the engaged ratcher =2sth faces thereby decrsasing the retencicn
capapility ci the rztchet systam.

Tt is cherafore an cbjecc of the present izvention O

crovide a ncn-remcvabcle clcsure assembly for ccnnectiiag &
manually actuatad liguid dispenser to a container wnich avolcs
the afcremencicned crawbacks cf the priosy art Ior a threacec

closure naving ratchet teecth iccked in engagement
According t©o the inventcion, the ratche

Ty when encaged witkh the ratchet teeth on the outsice c:z

capabiil
the container neck Zinish. The clcsure ratchec teeth each have &
trailing face excending radially at an upper end thereoL ana

iying in a plane sicping f£rom the upper end in the closure

tnthreading directicn at an angle of 1° or more relative to tae
camming action between
ihe closure teserh and the neck finish teech tending to cam the
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Tiosure down cn the concainer in response to cap roctation .
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losurs removal dirscticn. an iLocrease It
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‘on capabilizv ci the racchec syscem.



Other objects, advantages, and novel features of the
invencicn will become more apparent from the following detailed

the invention when tazken in conjunction with the

stion o

dascxr

‘accompanying drawincs , in which:
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igure 1 is a sice elevatiocnal view of a container, parctly

" oxcken away, showing the container neck £inish with which the

t

i cicsure according tc the iavencicn engages;

FTigure 2 is z tcp plan view cf the container cf Fig. 1;
Tigure 3 is & verzical secrticnal view of the closure

accoxding to the invention, at an eniarged sczale;

secticnal view cf the Ficurs 3 closure taken
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‘ supstantcially along the iine 4-4 of Fig. 3;
Figurs S is a cverspective view cf the closure of the

invention threaded ccwn and locked cn the ccocntainer neck finish,
stcwn zarcly brcken away;
la

ire 6 is a schematic iilustration, at an enlarged scale,

of a pair cf typical ratchet taeth faces in engagement when
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iccked as shown in Fig. 53;

Tigure 7 is a schematic illusctration, at an enlarged scale,

cf a tvyrical pair of racchet taech faces in engagement according

e}

ts the prior art when a ratchet closure is locked down on the
raccher teech of a cocntainer neck £inish; and
. -
Figure 8 is a schematic illustration of the plastic

the raccher closurs of the Fig. 7 orior artc.



Turning now tz the drawings wherein like references

. characters refer tc like andé corresponding parts thrsughout the

several views, ccntainer 10 of Figs. i1 and 2 and closure cap 11

of Figs. 3 and ¢4 arxe typically moulded of a plastic material sucx
as a polyolefin winich may for example be & high density

rvolyechyiene, nDolycropviene cor the like.

The container zas a cylindrical neck finish 12 wit$ an
excexnal thyead .3 Ioxr engagement with a like thread 14 con the
inside of the clocsurs cap urcen czp rotation in a predetermined

diraction as snown =V arrcow 20 of Fig. 5. A sexries cf ratchet

14

cvided beneath cthre=zad 13 on the bortle neck

finish on & ridge .7. The two sets of ratchet teech may ke

spaced 180° apart and each may inciude 4 racchet teseth, althougn

£,

e2ach set may have mecrs or fewer ratchet teeth than iliustraced,

without <eparcting Zxrcm the invencion.

~he trailing Zace 13 of each ratcher tooth of each set 1%,

15 extends radiallily and entirely lies in a plane ccntaining the

centrzl axis 13 cf the ccntziner and neck finish, as likewise
shown i §.S. Patsnt No. 4,345,631,

Inside tke cap keneach thread 14 are provided a series ci
ratchec'éeech 21 each having a trailing faée 22 extending
radiaily inwardlvy =zt upper end 23 of each tooth. In accordance
with the iaventicm, 2ach trailing face 22 is sloped from its

upper end I3 to iis lower end Z4 at an angle « equal to or

gresc=x than 1° relzzZive to cencril axis 25 of the closure. The



.slope of each trailing face 22 from a direction toward the upper

N

23 to its lower end 24 is in an unthreading or loosening
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directicn of the cicsure on the neck finish, shown by arrow 26 iz

As seen in Figs. 2 and 4, ratcher teeth 21 inside the
cilosure are uniformally distributsd, contiguous and each have a
zevelilsd side face 27 terminating ac an adjacent tcoth. The

djacent teeth 21 is
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:inciuded ancle pecween faces 22 and 27 of

ccnstant tetween uprer and lower ends 23 and 24 of each tooth 2i.
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The angied racchet face 22 of a=ch closur

tcoth which

(0]

encacges the axial or sctraight face 13 oi each ccocntainer ratchet
rce vector ccmeponent. Frl (Figc. 6) which is
coposita in direccicn to the force vector F created by the
unthreading torgue © applied upon attempts to lcosen the closurs
in the dirsction of arrow 26 of Tigs. 5 and 6. This resultant
farce Frl creates the tendency to Zcrce the closure down onto the
container ccunteracting the plastic deformation that normally
occcurs when the encaged racchet teeth ars loaded by the

. .. _
nthreading tcrgque.

o

With furcher reference tc Fig. §, 6 rapresencs the gap
zetween the ccatainer ratczet tcoth face 18 and the closure
ratchet tcoth face 22. h is the height of face 18. If 8§50 then

2 max is cdefined bv § and h: tangent o max =

= Tlos

Shcuid che ancls of the cicsure teeth be larger than ¢ max

then the clcsure tzech cculd not engage the container ratchec



max is clearily defined by tZe container closure ratchet
"varamecers (éimensicns) such that the angle a should be in the
range oL 1° > o < & WmEX.

With r2ference =z Figs. 7 ancd 3, this plastic deformatis

)

‘cccuxrs in tie closurs removal dirscticn I5 at the engaged

straicght trziling fzces TF and TSI and incrzases the tandency

mn
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_ teward remcval by vizidinc a fsrcs vecter ccocmponent F4 which adc
. to the =remcval force 7.
The ccunter ancis cf the clicsure ratckhet teeth according tco
che inventicn negacs this deformacicn force by producing
immediaceiy upon lcading bv the clicsure removal torcque, th
vectcor comeenenc Frlo i the cpposizz directicn of removal. Zy
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eformacicn lcading crrosite to that which occuxs wickh
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-the parzilsl-ratchet Zfaces TF, TFL cf Fig. 7, the inherenc
;weakness cf the plasctic ccmronents (closurs and container), I1.=..,
plastic cdefcrmacion, 1s negatad. The net result is an increase
in the retencion czpability cf the ratchet system accordéing To
the inventicn, as mcst cliearly illustrated in Figures 5 and 5.

The clcsure cap is cylindriczal and has a teop wall 28 and, a
ircular Sicde wall 22, the tcp wall having an opening 31 for
.receiving and holdizg a manualily actuated pump cispenser (not
shown) &s in any ncrmal manner. Side wall 29 has a plurality of
ribs cr ridges 32 i enable the user to better grasp the clcsurs
fsr threading it onic the ccntainer.

Trom the foregcing it can be seen that a simple yet highly

esign of the trailing faces of the
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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 the closure, thereby enhancing the non-
removable capabilities of present closure container system.
Obviously, modifications and variations of the present
iﬁvention arz made rossible in the light of the above teachings.
It is therefcre to e understcod that within the scope of the
sppended claims the inventicn may ke practiced otherwise than as

vecifically descrized.
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WHAT TS CLAIMED iS:

manually ac:uacéd Liguid dispenser s a cencainer, the assembly
ccmprising a closure cap having an creaning in a tcp.wall.thereof
zr raceivinzg the dispenser, the ccntainer having a cylindrical
neck f£inish, che closure and the cocntainer neck finish having

chreads for mutual engacement upon cap rotation in a

radetermined directicn, means for locking the cazp on the
ccatainexr when the czp is thrsaded canto the container, said means

ccmprising a series cI racchet teeth inside the czp and on the

cucside of the neck finish arranced Ior mutual engagement, the
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eth inside the cap each havi:ng
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laast 12 raiszcive to the centrzl axis of the cleosure for creati=zgc
a camming ac:icn becween the closurs taeth and the neck finish
t2eth tending to cam the clcsure dewn cn the container in

-

response te closure unthreading retation in a direction cpposic

1]

The clcsurs assembly acceording to claim 1, wherein the

discributad, contigucus

t2eth insgide the cleosure are uniforniy
iné each have a bevalad side face te2rminating at zn adjacenc

tcoth insicde cthe closure.
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3. The closure assembly according to claim 1, wherein the

teeth inside the cap are located beneath the threads of the cap.
4, The closurs assembly according to claim 1, wherein the
teeth on the neck finish are located beneath the threads on the

container.
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