8- CLAIMS'1I?. ~A non-renovable closure assenbly for connecting a ma uaIIy
actuated liquid dispenser to a container (10), the assenbly copmgsicsi
closure cap (11) having an opening in a top wall thereof for recelvﬁﬂg t he
di spenser, the container (10) having aXkylindrical neck finish (1 2), the
cl osure and the contai ner neck finish having threads (13, 14) for nutual

ti ght eni ng engagenent upon cap rotation in a

This invencicn rslates generally to a closure for connectiznc

ispenser to a container upon

M
g
o
v
o
p=t
[l
]
[
0
(1
=
i
(A
v
o)
jot
§o
QI
.

Iy

threading the cliosure to the container neck finish, mutually

-

engaging ratchet teech on the closure and reck finish serving to
vositively lscck the closure in place. More particularxly, the
-raztchet teeclh insicde the cliosure arz speciiically designed to

: force the clcsure down on the container upon attempts to unscrew
the clicsurs.
Many -manually sctusted dispensers of the pump actuatad type,

for example, arsz chread mountsd con plastic containers for

Nen-removable closures ZIor ccnnecting the dispensers £o €l

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.

G.S. Patant No. 1,345,58°%1 discloses a chi;a rasistant bottls

closuxrs p;oviding racchet teech inside the closure in engagemené
with ratchet teeth cn the ocutside cf the container neck finish tz
prevent the cap and sump from belng removed from the container
unon unscrewing the closure. The closure ractchet teeth and the
neck f£inish ratchet t=2eth have muéually engagable trailing £faces

"which =2xtancé radiallv and lie in planes containing the centxal



predeterm ned dirrection, neans for | ocking the cap on the container when

the cap is threaded onto the container, said nmeans conpri si

ng a series of

ratchet teeth (15, 16, 21) inside the cap and on the outside of the neck
finish arranged for mutual engagement, the teeth (15}7f)s gﬂggheHAlgeBH;N‘ ni sh
t

each having a radially ext endi ng trarl?ng face (18)
pl ane containing the central axis of the neck finish|

i nside the cap each having a trailing face (22) extendlng radial ly at an
upper end. akeseof, thhachcsers sedind), tdtal reactheiockelecf2insice the closure

are mutually spaced apart.

Such a ratchet system and cthers cf the pricr ar

nowever, Zail upcn applicacion of sufficient torgue on the cap

can,

the unscrewing dirsccion as czused by plastic deformation between

the engaged ratcher tseth faces thereby decresasing the reten

[P et w

capapility ci the rztchet systam.

inyention to

It Is thersficre an cpbject of tle present I

orovide a non-remcvacle clcsurs assembly for connectilg

manuaily actuatsd I1iguid dispemser to a container
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the afcrzmencicned Crawbacks cf tle DXior, &XT hate 2 o

clcsurs are speciiiczslly configured to increase ta

capabilillicy when encaced witk the ratchet teeth on

the ceonraizner neck Zinisnh. The clcsure ratche: tae
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winich avoids

e retention

rhe outsicde ciI

ath ‘'each have =

-

trailing face extending radiailly at an upper end thereol ana

ilying in & plane sicping £rom the upper end in

che closure
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1 ocr more relative to tae

x ; ! i camming action between
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inside the cap has a trailing face (22) in a plane sloping fromsaid upper
end (23) to a lower end (24) thereof toward said predeterm ned direction at
an angle of at least 1[err] relative to the central axis (25) of the
closure for creating a canm ng actiolR hetween the closure teeth (21) and
the neck finish teeth (15,16) tending to camthe closure down on the
container.in response to closure unthreading rotation in a direction

opposi te sald predeterm ned direction. 2. The cl osure assenbly according
to claim, wherein the teeth (21) inside

Other objects, advantages, and novel features of the
invencicn will become more apparent from the following detailed
descxrigrion of the invention when taken in conjunction with the

‘accompanying drawincs , in which:

icde elevational view of a container, parctly
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" oxcken away, showing the container neck £inish with which the

i cicsure according tc the iavencicn engages;

FTigure 2 is z tcp plan view cf the container cf Fig. 1;

Fi_'re.E is a vertical secticmal view of the closure
accoxding to the invention, at an eniarged scale;

Tigure 4 is a secticral view ci the Figurs 3 closure taken
substantially along the iine 4-4 of Fig. 3;

Figurs 5 is a perspective view of the closure of the
invention thregaded ccwn and locked cn the coatainer neck finish,

stcewn zarcly b;cken away;

ire 6 is a schematic iilustration, at an enlarged scale,
of a pgair cf typical ratchet teetg faces in engagement when
iscked as shown in Fig. 5;

Tigure 7 is a schematic iiluscration, at an enlarged scale,
cf a typvical pair of racchet teech faces in engagement according
ts che prior art when a ratchec ciosure is locked down on the
ratcher teech of a ccntainer neck £inish; and :

Figure 8 is a 'schematic illustration of the plastic
Cefcrmation wnicﬁ occurs when applving an unthreading torque to

tha rztcher closurs cf the Fig. 7 orior artc.



the closure are*uniformy distributed, contiguous and each have a bevel ed
side face (27) termnating at an adjacent tooth inside the closure. 3.

The cl osure assenbly according to claim1, wherein the teeth (21) inside
the cap are |located beneath the threags_of the cap. 4. The cl osure
assenbly according to claim1, wherein the teeth (15,16) on the neck finish
are | ocated beneath the threads on the contai ner.

Turning now tz the drawings wherein like references

like and corresponding parts throughout the

(3]

characcers rsier

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

of Fics. 3 and 4 are typically moulded of a plastic mat rial sucz
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
ig. 5. A serxies cf ratchet
s2eth 13, 135 are rrcocvided beneath thread 13 on the bottlie neck

nish on & ridge _7. The two sets of ratchet teech may ke

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

r fawer ratchet teseth than iliustraced,

o

each set may have xcres
without <eparcting Zxrcm the invencion.

~he trailing Zace 13 of each ratcher tooth of each set 1%,
1§ extends radially and.énti:ely lies in a plane ccntain lng the

centrzl axis 13 cf the ccntziner and neck finish, as likewise

Inside tkhe cap teneath thread 14 are provided a series ci
ratchet Le°ch 23 each having a t“alllpg face 22 extending
radiaily inwardlvy =zt upper end 23 of each tooth. In accordance

iling 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



REPLACEMENT SHEET CLAI MS 1. A non-renovabl e cl osure assenbly for
connecting a nmanual ly actuated |iquid dispenser to a container (10), the
assenbly conprising a closure cap (11) having an opening in a top wall
thereof for receiving the dispensers t he cont ai ner

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

-

N

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

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

losure are uniformally distribuctsd, contiguous and each have a

zevelilsd side face 27 terminating ac an adjacent tcoth. The

s inciucded anglie between faces 22 and 27 of adjacent teeth 21 is

ccnstant tetween uprer and lower ends 23 and 24 of each tooth 2i.
The angied racchet Zace 22 of ezch closure tcoth which

encacges the axial or sctraight face 13 oi each ccocntainer ratchet

rce vactor ccmponent. Frl (Fic. 6) which Is

v

coposita iz dirsctica to the force vector created by the
appliad upcn actempts to lcosen the cicsurs
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

contzainer counceracrting the plastic cdeformation that normally

ra loaded by the
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With Sfurcher reference tc Fig. §, 6 represencs the gap
cetween the ccatainer ratchet tcoth face 18 and the closure
ratchet tcoth face 22. h is the height of face 18. If 630 then

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

then the clcsure tzech cculd not engage the container ratchec



(10) having a cylindrical neck finish (12), the closure and the contai ner
neck finish having threads (13, 14) for nutual tightening engagenent upon
cap rotation in a predeterm ned direction, neans for |ocking the cap on the
cont ai ner when the cap is threaded onto the container, said nmeans
conprising a series of ratchet teeth {15,-16, 21) inside the cap and on the
outside of the neck finish arranged for mutual engagenent, the teeth
(15,16) on the neck finish each having a radially extending trailing face
(18) entirely lying in a plane containing the central axis of

|

max is clearily defined by tZe container closure ratchet

fparamecers (éimensicns) such that the angle a should be in the
range o 1° > o < ¢ WmaX.

With r2ference =z Figs. 7 ancd 3, this plastic deformatis
gcc'“'r in txe clésura removal dirscticn 25 at the engaged
:straighc trailing fsces TF and TrFl and incrzases the tandency

_toward resmeval by visicding a fIsrce vecter ccocmpenent Fd winich adcds
; Lo the remcval Zorce 7.

The ccunter ancis cf the clicsure ratckhet teeth according tco
che inventicn negacs this deformacicn force by producing
immediaceiy upon lcading bv the cicsure removal torque, the EZcxce
vectcor comeenenc Frlo i the cpposizz directicn of removal. Zy

~creating a deformaticn lcading cpposite to that which occuxs wickh

- the parzilsli-ratcher Zzces TF, TFXI cf Fig. 7, the inherent

weakness ci the plastic ccmponents (closurs and container), i.=..
plastic cdefcrmacion, 1s negatad. The net result is an increase

in the retencion czpability cf the ratchet system accordéing To
the inventicn, as mcst clearliy iilustracted 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 holding a ually actuated pump dispenser (not

g
o
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shown) as 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 cthe czsntainer.

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

2ffaczive and unigua redesicgn of the trailing faces of the



the neck finish, and the teeth (21) inside the cap each having a trailing
face (22) extending radially at an upper end thereof, characterised in that
each tooth (21) inside the cap has a trailing face (22) in a plane sloping
fromsaid upper end (23) to a | ower end (24) thereof toward said
‘predeterm ned direction at an angle‘o? at least 1 relative to the central
axis (25) of the closure for creating a camm ng acti on between the closure
teeth (21) and the neck finish teeth (15,16) tending to camthe closure
down on the container in response to closure unthreading rotation

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.

. we e

Obviously, modifications and variations of the present
rinvention ars 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

specifically descrized.



in a direction opposite said predeternined direction. 2.

The cl osure

assenbly according toctai-m-1;-wherein the teeth (21) inside the closure

tooth inside the cl osure.

3. The cl osure

wherein Bhe teeth (21) inside the cap are

are uniformy dilﬁgl{é%ﬁ?m C n%aj guous and each have a bevel ed side face

(27) termnatin _
assenbly acco_rdig’ "ﬂu@
| ocat ed beneath 't

to claim1, wherein the teeth (15,16) on

the cap. 4. The cl bsHISe SEESTE AL YBEEfCIOr di ng

REPLACED

WHAT TS CLAIMED iS:

manually acrtuated Liguid dispenser o a ccncainer, the assembly

ccmprising a closure cap having an crpening in a tcp wall thereof

.

zr raceivinzg the dispenser, the ccntainer having a cylindrical

neck f£inish, che cl
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rthreads for mutual

aning engacement upon c<ap rotation in &

and the ccncainer neck £inish having

redetermihed directicn, means for locking the cap on the

ccatainexr when the czp is thrsaded canto the container, said means

ccmprising a series cI racchet teeth inside the

cucside cof the neck Zinish arranced Ior mutual
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‘lving in a plane sicping fZrom said upper end to

a camming acticn ketween the closura taeth and

eth inside the cap each havi:ng

»
- -~

raiacive ©o the central axis of the closure for creatinc

the neck f£inish

t2eth tending to cam the clcsure dewn cn the container in

-

response tc closure unthreading retaction in a direction coposi

el

The cicsurs assembly accordéing to claim 1, wherein the

Z2eth inside the clesurs are unifcrmly disctributad, contiguocus

tcoth insicde cthe closure.

R AR 4

iné each have a bevalad side face te2rminating at zn adjacenc



the neck finish are Ic_)_'cat ed beneath the threads on the container.
REPLACEMENT SHEET - 2- axis of the closure. And, the ratchet teeth inside

e closure amissm;ttmmlsle Replaced
LTTTELL Ill -5 - TR SHEET RS B
REPLACED
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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spaced apart.

The preanble of claim1l is based on this prior art.

ratchet system and others of the prior art can, however, fail upon

application of sufficient torque on the cap in the unscrewi ng direction as

caused by plastic deformation between the engaged ratchet teeth faces

thereby decreasing the retention capability of the ratchet system It is
t herefore an object of the present invention_tegprovide a non- renovable

cl osure assenbly for connecting a ‘manually actuated |iquid

ABSTRACT OF THE DISCLOSURE
CLOSURE ASSEMBLIES FOR CONNECTING

LIQUID DISPENSERS TO CONTAINERS

The disclosure relates to a non-removable closure
assembly for connecting a manually actuated liquid
dispenser to a container (10) including a closure cap
(11) having internal threads (14) for mating engagement
with a similar thread (13) on the outside of the
container neck finish (12), both the cap and the neck
finish having mutually engageable rétchet.teeth
(21,15,16) locking the closure onto the container. The
teeth (21) inside the cap each have a trailing face (22)
extending radially at an upper end (23) théreof and
lying in a plane sloping toward the thread loosening
direction of the cap at an angle ( ) greater than or
equal to 1° relative to the central axis of the cap
for creatihg'a camming action between the closure teeth
and the neck finish teeth (15,16) tending to cam the
closure down on the container in response to closure
rotation in the loosening direction.

Figure 1

Such a

¢



di spenser to a container which avoi ds the aforenentioned drawbacks of the
prior art for a threaded closure having ratchet teeth | ocked in engagenent
with ratchet teeth on the outside of the neck finish. This object is
attained by the closure assenbly according to claim1. According to the

I nvention, the ratchet teeth inside the closure are specifically configured
to increase the retention capability wh féngaged mﬁygzgq? ratchet teeth on
t he outside of the container neck finish. The \S ‘ 12
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closlire ratchet teeth each have a trailing face extending radiall ﬁ(wﬂf@m’g
upper .end t hereof and Iylng |n a plane sl opi ng end in the

w dangl e of 1 JoRERDACEMENTaSHRES {O t e
at| ng a camji fuact+on—betvwee

clasure unt hr eadi ng

central axis of the I t he
closure teeth and th eeth tendi nd tjo gg:}@gmo:su e down on
the container in response to cap rotatlon in tHeicl hl { di rection
The net result is an increase-in the retentionjcapability of the|ratchet
system  ClLAIMS

1. A non-removable closure assembly for connecting a manually actuated
liquid dispenser to a container {10}, the assembly comprising a closure cap (11)
having an opening in a top wall thereof for receiving the dispenser, the container
(10) having a cylindrical ne_ck finish {12), the closure and the container neck finish
having threads {13, 14) for mutual tightening engagement upon cap rotation in a
predetermined direction, means for locking the cap on the container when the cap
is threaded onto the container, said means comprising a series of ratchet teeth
(15, 16, 21) inside the cap and on the outside of the neck finish arranged for
mutual engagement, the teeth {15,16) on the neck finish each having a radially
extending trailing face (18) ehtirely lying in a plane containing the central axis of
the neck finish, and the teeth (21) inside the cap each having a trailing face (22)
extending radially at an upper end thereof, characterised in that each tooth (21)
inside the cap has a trailing face (22) in a plane sloping from said upper end (23)
to a lower end (24) thereof toward said predetermined direction at an angle of at
least 1° relative to the central axis (25) of the closure for creating a camming
action between the closure teeth {21) and the neck finish teeth (15,16) tending to
cam the closure down on the container in response to closure unthreading rotation

in a direction opposite said predetermined direction.

2. The closure assembly 'according to claim 1, wherein the teeth (21) inside
the closure are uniformly distributed, contiguous and each have a beveled side

face (27) terminating at an adjacent tooth inside the closure.

3. . The closure _assembly according to claim 1, wherein the teeth (21) inside
the cap are located beneath the threads of the cap.
4. The clo_sﬁre assembly according to claim 1, wherein the teeth (15,16) on

the neck finish are located beneath the threads on the container.

W | svee
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axis of the closure. And, the ratchet teeth inside the closure are mutually

spaced apart. The preamble of claim 1 is based on this prior art.

Such a ratchet system .and others of the prior art can, however, fail
upon application of. sufficient torque on the cap in the unscrewing direction
as caused by plastic deformation between the engaged ratc;het teeth faces
thereby decreasing the retention capability of the ratchet system.

It is therefore an object of the present invention to provide a non-
removable closure assembly for connecting a manually actuated liquid
dispenser to a container which avoids the aforementioned drawbacks of the
prior art for a threaded closure having ratchet teeth locked in engagement
with ratchet teeth on the outside of the neck finish.

This object is attained by the closure assembly according to claim ].

According to the invention, the ratchet teeth inside the closure are
specifically configbred to increase the retention capability when engaged
with the ratchet teeth on the outside of the container neck finish. The
closure ratchet teeth each have a tfailing face extending radially at an upper
end thereof and lying in a plane sloping from the upper end in the closure
Qﬁthre_ading direction at an angle of 1° or more relative to the central axis of
the closure for cfeating a camming action between the closure teeth and the
neck finish téeth tending to cam the closure down on the container in
response to cap rotation in the closure removal direction. The net result is an

increase in the retention capability of the ratchet system.

-
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CLAIMS
1. A non-removable closure assembly for cbnnecting a manually actuated

liquid dispenser to a contain_er (10), the assembly comprising a closure cap (.1 1)
having an opening in a top wall thereof for receiving the dispenser, the container
{10} having a cylindrical neck finish {12), the closure and the container neck finish
having threads (13, 14) for mutual tightening engagement upon cap rotation in a
predetermined.direction, means for locking the cap on the container when the cap
is threaded onto the container, said means comprising a series of ratchet teeth
(15, 16, 21} inside the cap and on the outside of the neck finish arranged for
mutual engagement, the teeth (15,16) on the neck finish each having a radially
extending trailing face ( 18) entirely lying in a plane containing the central axis of .
the neck finish, and the teeth (21) inside the cap each having a trailing face (22)
extending radially at an upper end thereof, characterised in that each tooth (21)
inside the cap has a trailing facé {22) in a plane sloping from said upper end (23)
to a lower end (24) thereof toward said predetermined direction at an angle of at
least 1° relative to the central axis (25) of the closure for creating a camming
action between the closure teeth (21) and the neck finish teeth (15,16) tending to
cam the closure down oh the container in response to closure unthreading rotation

in a direction oppo‘sfte said predetermined direction.

2. The closure assembly according to claim 1, wherein the teeth (21) inside
the closure are uniformly 'di_stributéd, contiguous and each have a beveled side

face (27) terminating at an adjacent tooth inside the closure.

3. The closure assembly according to claim 1, wherein the teeth (21) inside

the cap are Iocafed beneath the threads of the cap.

4, The closure assembly according to claim 1, wherein the teeth (15,16) on

the neck finish are located beneath the threads on the container.
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