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(57) Abstract: A combined bottle and cap assembly has a cap assembly secured to a bottle by snap-fit engagement. The cap assembly
has downwardly directed ramps on an underside and bottle has upwardly directed ramps on a top wall. When the cap assembly is rotated
relative to the bottle, the downwardly directed ramps cooperatively engage the upwardly directed ramps to lift the cap assembly from
the bottle sufficiently to disengage the snap-fit engagement and allow cap assembly to be easily litted from the bottle.
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Containers With Pull-Off, Snap-Fit Caps

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to containers with pull off, snap-fit caps. In particular,
the present invention is directed to a container with a close tolerance pull off cap having
ramps that interact to lift the cap sufficiently to free the cap from snap-fit engagement to the

container.

DESCRIPTION OF THE PRIOR ART

The shapes of contemporary cap and bottle combinations tend to be sleek, with
aesthetic considerations often taking precedent over functional aspects. Surfaces are smooth
and gaps between bottle and cap are minimized to provide a near seamless appearance that
is more luxurious, sculpted and appealing to consumers. Making and using such designs can
yield challenges. On the manufacturing side, for example, achieving the close fit of
components can be challenging due to differences in manufacturing tolerances for such
materials as plastic and glass. Bottles made of glass have may have significantly larger
variance in specifications than do plastic components due to mold and material tolerance
considerations. Accordingly, when a cap assembly made of plastic is installed on a glass
bottle, it can be difficult to achieve a close, snug fit of the components. With respect to use
issues, for example, the smooth surfaces and snug fit of components of more contemporary
designs may not provide sufficient surface topography for gripping either the cap or bottle.
Also, for example, when the gap between the bottle and cap are minimized, it may be difficult
for a consumer to insert fingers under the cap to pry the cap from the bottle. Accordingly, it
may at times be difficult for a user to remove the cap from the bottle.

Accordingly, there is a need for a bottle and cap combination that allows for a close fit

of components during assembly and also is easy for an end user to open and close.

BRIEF SUMMARY OF THE INVENTION

It is an object of the invention to provide a bottle and cap combination that assembles
easily with close tolerances between components of different materials.

It is a further object of the invention to make the cap readily and easily removable from
the bottle.
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To overcome the problems of the prior art and achieve the objects of the invention, a
cap assembly is provided with inner and outer components that are adjustable with respect to
each other during the initial assembly on the bottle. The inner component moves onto a
collar on the bottle until it reaches a predetermined stopping point, at which point the inner
component is secured to the bottle by snap-fit engagement. Subsequently, the outer
component is moved downwardly on the inner component until a minimum gap is achieved
between the bottom of the outer component and the top surface of the bottle. Asthe gap is
minimal, removing the cap may be difficult because the user cannot insert fingers under the
cap to lift the cap. Accordingly, the cap is provided with downwardly directed ramps on an
underside and the bottle is provided with upwardly directed ramps on a top wall. When the
cap is rotated relative to the bottle, the downwardly directed ramps cooperatively engage the
upwardly directed ramps to lift the cap from the bottle sufficiently to disengage the snap-fit
engagement and allow cap to be easily lifted from the bottle.

The invention allows the cap to be positioned on the container in a snug manner
wherein the bottom of the outer cap always comes in close proximity to the shoulder of the
bottle. In this way any potential esthetic or functional gap between cap assembly and the
bottle is minimized or eliminated. The invention also allows the cap to easily open and come
loose upon twisting the cap assembly relative to the bottle.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevation and partial sectional view of the bottle and cap assembly of the
invention;

FIG. 2 is a front elevation sectional view of the cap assembly prior to initial installation on the
bottle;

FIG. 3 is a front elevation and partial sectional view of the bottle and cap assembly in the first
stage of assembly;

FIG. 4 is a front elevation and partial sectional view of the bottle and cap assembly in the
second step of assembly;

FIG. 5 is an exploded view of the bottle and cap assembly;

FIG. 6 is a bottom plan view of the cap assembly;

FIG. 7 is a bottom plan view of the cap liner;

FIG. 8 is a top plan view of the bottle;

FIG. 9 is a front elevation and partial sectional view of the bottle and cap assembly after
cooperative engagement of the ramps has caused the cap to lift sufficiently to
disengage the cap assembly from snap-fit engagement with the bottle;
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FIG. 10 is an enlarged elevation view of the ramps when the cap assembly is in snap-fit
engagement with the bottle;

FIG. 11 is an enlarged elevation view of the ramps when the cap assembly is disengaged
from snap-fit engagement with the bottle;

FIG. 12 is an alternate embodiment of the invention shown in FIG. 1; and

FIG. 13 is a front elevation sectional view of the bottle and cap assembly.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to FIGS. 1-13, the bottle and cap assembly, or container, is shown
generally at reference number 1. The bottle and cap assembly 1 includes a bottle 2 having a
container portion 4 defining a reservoir 5 (see FIG. 13). The container portion 4 is defined by
a bottom wall 6, a circumferential side wall 8 and a top wall 10. A circumferential shoulder 12
is defined at an intersection of the side wall 8 and the top wall 10. A neck 14 (see FIG. 13)
extends up from a center 16 of the top wall 10. The neck 14 defines a passage 15 (see FIG.
13) that provides fluid communication between the reservoir 5 and a pump 17. A lift ramp 18
extends up from the top wall 10 adjacent the shoulder 12.

A collar 20 is secured to and encloses at least a portion of the neck 14. The pump 17
is secured to the collar. An actuator button 25 is movably secured in fluid communication to
the top of the pump 17. The actuator button 25 has a nozzle 11 for dispensing product from
the reservoir 5. The collar has a top surface 21 that defines an upwardly directed peripheral
edge 23 and an outwardly directed side surface 22. The side surface 22 has an outwardly
opening circumferential snap groove 24,

A cap assembly 26 is provided that can be selectively secured to the collar 20 of the
bottle 2 by snap-fit engagement. The cap assembly 26 has a vertical inner sleeve 28, also
referred to herein as an inner component. The inner sleeve 28 has an inner surface 30, an
outer surface 32, an upper end 34 and a lower end 36. An upper portion 37 of the inner
sleeve 28 has a first internal dimension. A lower portion 38 of the inner sleeve has a second
internal dimension that is wider than the first internal dimension of the upper portion 37. A
transition 39 of the inner surface 30 from the first internal dimension of the upper portion 37 to
the wider second internal dimension of the lower portion 38 defines a downwardly directed
stop wall 41. The second internal dimension of the lower portion 38 of the inner sleeve 28 is
selected to fit closely around the collar 20 in sliding engagement. The inner surface 30 of the
lower portion 38 has at least one inwardly directed snap bead 40 (see FIG. 2) dimensioned to
be received in snap-fit engagement in the snap groove 24 on the collar 20. Preferably, two or
more snap beads 40 are provided on the inner sleeve 28 spaced around in a circumferentially
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discontinuous arrangement. Alternatively, the snap bead may be a single snap bead that is
circumferentially continuous on the inner sleeve 28.

The cap assembly 26 also has an outer component, an outer cap 42, comprising a top
end wall 44 and a circumferential outer wall 46 depending from the top end wall 44 to a
bottom end 48. The outer wall 46 defines a downwardly directed cavity 50 with an interior
surface 52. A strut 54 depends downwardly and inwardly from the interior surface 52 near
the bottom end 48 of the outer wall. The strut 54 terminates in a chisel-shaped, downwardly
directed thrust ramp 56. The outer cap 42 also has a circumferential inner wall 58 depending
from the top end wall 44 into the cavity 50. The inner wall 58 is dimensioned so that during
initial installation of the cap assembly 26 on the collar 20, an inside surface 60 of the inner
wall 58 initially engages the outer surface 32 of the inner sleeve 28 in a first elevated
temporary position 62 (see FIGS. 2-4). The inner wall remains in the elevated position 62 as
the cap assembly 26 is moved downwardly onto the collar 20 until the downwardly directed
stop wall 41 abuts the upwardly directed peripheral edge 23 (see FIG. 3), and the snap bead
40 engages the snap groove 24. When the inner sleeve 28 stops moving downward relative
to the collar 20, i.e., when the stop wall 41 abuts the peripheral edge 23 of the collar 20, the
inner wall 58 can continue to be pushed downwardly relative to the inner sleeve 28 to a
second lower permanent position 64 (see FIG. 1) on the inner sleeve 28 such that a gap 68
between the bottom end 48 of the outer wall 46 and the shoulder 12 of the bottle 2 is
substantially or completely closed. In this manner, the outer component, outer cap 42, is
moved to its final position on the inner component, inner sleeve 28.

The cap assembly 26 can be readily, selectively removed from snap-fit engagement to
the bottle 2 by rotating the cap assembly 26 relative to the bottle 2 until the thrust ramp 56
engages and slides up on the lift ramp 18 (see FIGS. 10-11) causing the cap assembly 26 to
lift relative to the top wall 10 of the bottle 2 sufficiently to disengage the snap bead 40 from
the snap groove 24 (see FIG. 9). To ensure proper functionality, the force required for snap-
fit engagement or disengagement of the snap bead to/from the snap groove is selected to be
relatively low so that the cap assembly is easily removable from the bottle, and the force
required to engage the inner sleeve to the inner wall is relatively higher (i.e., significantly
greater than the snap fit engagement/disengagement forces) to ensure that after initial
installation on the bottle, the inner and outer cap assembly components do not inadvertently
separate, e.g., during cap removal.

The cap assembly 26 may further have a cap liner 68 extending outwardly from the
lower end 36 of the inner sleeve 28 to a rim edge 70. The rim edge 70 is preferably adjacent
the bottom end 48 of the outer wall 46 of the outer cap 42 such that the cavity 50 is
substantially concealed from view when the cap assembly 26 is removed from the bottle 2

and inverted.
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The rim edge 70 of the cap liner 68 preferably has an outwardly opening gap or
clearance 72 (best illustrated in FIG. 7). The clearance 72 is dimensioned to accommodate a
cross-section of the strut 54 on the interior surface 52 of the outer cap 42.

The inside surface 60 of the inner wall 58 may securely engage the outer surface 32
of the inner sleeve 28 by, for example, force-fit engagement, i.e., by interference fit (see FIG.
9). The interference fit can be facilitated with rough surface features or topography, or with
ribs. Alternatively, the inside surface 60 may be adhered to the outer surface 32 of the inner
sleeve 28 by glue, welding or other suitable means.

Preferably, a vertical array of outwardly directed, horizontal ratchet teeth 74 may be
provided on at least a portion of the outer surface 32 of the inner sleeve 28, and a vertical
array of inwardly directed pawl teeth 76 may be provided on the inner wall 58 opposite the
ratchet teeth 74. The pawl teeth 76 are dimensioned to be received in ratcheting
engagement with the ratchet teeth 74 to hold the inner wall 58 in the first temporary position
62 and the second final position 64 on the inner sleeve 28. Preferably, the ratcheting
engagement of the pawl teeth 76 and ratchet teeth 74 is operative in moving the inner wall 58
relative to the inner sleeve 28 solely in a downward direction. Each of the teeth in the vertical
array of ratchet teeth 74 may be circumferentially continuous on the outer surface 32 of the
inner sleeve 28. Or, each of the teeth in the vertical array of ratchet teeth 74 may be
circumferentially segmented.

The inner sleeve 28 may have a horizontal upper end wall 78 to close the upper end
34 of the inner sleeve 28, to, for example, form an inner cap enclosing the actuator button 25.

The bottle 2 may be made of any suitable material, such as, for example, glass, metal
or plastic. The collar 20 and inner and outer cap assembly 26 components may be made of a
suitable plastic material such as, for example, poly propylene, acrylonitrile butadiene styrene,
or other suitable material. Preferably, the inner components are made of a relatively softer
plastic material and the outer components are made of a relatively more rigid plastic material.

The invention is unique in that the cap-to-container gap, typically found in packaging
assemblies where an inner component is snap-fit around a pump collar in a fixed position
relative to the container, gets eliminated by making the outer cap to inner sleeve assembly
movably friction fitted wherein the outer cap can be pushed down during assembly and slide
down and over the inner sleeve all the way until it bottoms out and contacts the container
shoulder.

The invention is unique as it ensures that the cap to collar snap-fit removal force stays
low and usable for consumers while the outer cap inner wall to inner sleeve engagement
removal force stays high and secures the positioning and proper assembly of the whole cap
assembly. The invention is further unique because parts of the outer cap or inner sleeve that

come in contact with or close to the container surface have ramp features (thrust ramps) that

5



WO 2018/236659 PCT/US2018/037465

interact with reciprocally positioned bottle ramps and allow for the entire cap assembly to lift
upwards when the cap assembly is rotated relative the bottle. This facilitates release of the
snap-fit bead from the snap fit groove to free the cap and allow the consumer to easily access
the container pump, or the container directly (through dispensing passage 15 if no pump is
present).

It is understood that various modifications and changes in the specific form and
construction of the various parts can be made without departing from the scope of the

following claims.
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What is claimed is:

1. A combined bottle and cap assembly (1) comprising:

a bottle (2) having a container portion (4) defined by a bottom wall (6), a
circumferential side wall (8) and a top wall (10), a circumferential shoulder (12)
defined at an intersection of the side wall (8) and the top wall (10), a neck (14)
extending upwardly from a center (16) of the top wall (10), and a lift ramp (18)
extending upwardly from the top wall (10) adjacent the shoulder (12);

a collar (20) secured to and enclosing at least a portion of the neck (14), the collar
having a top surface (21) defining an upwardly directed peripheral edge (23) and an
outwardly directed side surface (22), the side surface (22) having an outwardly

opening circumferential snap groove (24);

a cap assembly (26) comprising:

a vertical inner sleeve (28) with an inner surface (30), an outer surface (32), an
upper end (34), a lower end (36), an upper portion (37) having a first internal
dimension and a lower portion (38) having a second internal dimension wider
than the first internal dimension, a transition (39) of the inner surface (30) from
the first internal dimension of the upper portion (37) to the second internal
dimension of the lower portion (38) defines a downwardly directed stop wall
(41), the second internal dimension of the lower portion (38) of the inner sleeve
(28) selected to fit closely around the collar (20) in sliding engagement, the
inner surface (30) of the lower portion (38) having an inwardly directed snap
bead (40) dimensioned to be received in snap-fit engagement in the snap
groove (24) on the collar (20); and

an outer cap (42) comprising a top end wall (44), a circumferential outer wall
(46) depending from the top end wall (44) to a bottom end (48), the outer wall
(46) defining a downwardly directed cavity (50) with an interior surface (52), a
strut (54) downwardly and inwardly depending from the interior surface (52)
near the bottom end (48), the strut (54) terminating in a downwardly directed
thrust ramp (56), and a circumferential inner wall (58) depending from the top
end wall (44) into the cavity (50), the inner wall (68) dimensioned so that during

initial installation of the cap assembly (26) on the collar (20), an inside surface

7
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(60) of the inner wall (58) initially engages the outer surface (32) of the inner
sleeve (28) in a first elevated temporary position (62) and remains in the
elevated position (62) as the cap assembly (26) is moved downwardly onto the
collar (20) until the downwardly directed stop wall (41) abuts the upwardly
directed peripheral edge (23) and the snap bead (40) engages the snap
groove (24), wherein the inner sleeve (28) stops moving downward relative to
the collar (20) and the inner wall (58) continues to move downwardly relative to
the inner sleeve (28) to a second lower permanent position (64) on the inner
sleeve such that a gap (68) between the bottom end (48) of the outer wall (46)
and the shoulder (12) of the bottle (2) is substantially closed; and

wherein the cap assembly (26) can be readily removed from the bottle (2) by
rotating the cap assembly (26) relative to the bottle (2) until the thrust ramp
(56) engages and slides up on the lift ramp (18) causing the cap assembly (26)
to lift relative to the top wall (10) of the bottle (2) sufficiently to disengage the
snap bead (40) from the snap groove (24).

2. The combined bottle and cap assembly of claim 1 further having a cap liner (68)
extending outwardly from the lower end (36) of the inner sleeve (28) toward a rim
edge (70) adjacent the bottom end (48) of the outer wall (46) of the outer cap (42)

such that the cavity (50) is substantially concealed.

3. The combined bottle and cap assembly of claim 2 wherein the rim edge (70) of the
cap liner (68) has an outwardly opening clearance (72) dimensioned to accommodate
a cross-section of the strut (54).

4. The combined bottle and cap assembly of claim 1 wherein the inside surface (60) of
the inner wall (58) engages the outer surface (32) of the inner sleeve (28) by force-fit
engagement.

5. The combined bottle and cap assembly of claim 1 further comprising a vertical array of
outwardly directed ratchet teeth (74) on at least a portion of the outer surface (32) of
the inner sleeve (28), and a vertical array of inwardly directed pawl teeth (76) on the
inner wall (568) opposite the ratchet teeth (74), the pawl teeth (76) dimensioned to be
received in ratcheting engagement with the ratchet teeth (74) to hold the inner wall
(58) in the first temporary position (62) and the second final position (64) on the inner

sleeve (28).
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10.

11.

The combined bottle and cap assembly of claim 1 wherein the snap bead is

circumferentially continuous.

The combined bottle and cap assembly of claim 1 wherein the snap bead is

circumferentially discontinuous.

The combined bottle and cap assembly of claim 5 wherein the vertical array of ratchet

teeth is circumferentially continuous.

The combined bottle and cap assembly of claim 5 wherein the vertical array of ratchet
teeth is circumferentially segmented.

The combined bottle and cap assembly of claim 1 wherein the inner sleeve (28) has a
horizontal upper end wall (78) closing the upper end (34) of the inner sleeve (28).

The combined bottle and cap assembly of claim 5 wherein the ratcheting engagement
of the pawl teeth (76) and ratchet teeth (74) is operative in moving the inner wall (58)

relative to the inner sleeve (28) solely in a downward direction.
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