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TITLE OF THE INVENTION 

CONTAINER OPENING/CLOSING DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a container opening/­

closing device, and more particular!~ to a container opening 

/closing device with a pilfer-proof function. 

Description of the Related Arts 

Various types of container opening/closing devices with 

a pilfer-proof function have heretofore been known. Examples 

of related patents and utility models publicized in Japan 

are below: 

Japanese Patent Publication No~ 5-55386 

Japanese U t i I i t y Mode I .P;u b.l i cat i on No. 5 7 - 9 2 4 0 

Japanese Utility Model Laid-Open No. 56-125848 

Japanese Util_ity Model Laid-O_pen No.· 62-11745 

These known container open-ing/closing devices have a 

structure almost common to all of them. By way of example, 

one of the known devices disclosed in Japanese Patent 

Publication No. 5-55386 is formed as shown in Figs. 16 and 

17. In the figures, denoted by reference numeral 51 is a 

container mouth, and 52 is a screw cap having screws (not 

shown) broug~t into mesh with the mouth 51. The screw cap 

52 has a skirt 53 provided with a band 55 through an easily 
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rippable bridge 54. The band 55 is connected to a stop ring 

56 through a hinge portion 57 therebetween, the stop ring 56 

being bent at the hinge portion 57 to locate inside the band 

55. The stop ring 56 is formed to have a thickness 

increasing toward its upper end. An upper bead 58 and a 

lower bead 59 are formed around the mouth 51. 

In the container opening/closing device of the above 

structure, when the screw cap 52 js fitted to the mouth 51, 

the stop ring 56 descends and rides over the upper bead 58 

while elastically deforming, and then comes into under the 

upper bead .58 upon restoration from its elastically deformed 

state. As a result, the stop ring 56 vertically engages the 

upper bead 58. If a pilferer, i.e., a person other than the 

genuine consumer, unscrews the screw cap 52 to make it open, 

because the band 55 cannot move up owing to the tight 
... ""'"·· .. 

engagement with the upper bead 58, the bridge 54 is torn and 

the band 55 is moved downward, indicating that the container 

has been cheatingly opened. 

The foregoing type of container opening/closing device 

with a pilfer-proof function generally, however, has common 

problems below. 

The stop ring 58 is required to have elasticity or 

pliability because of its spreading in the radial direction 

when it rides over the upper bead 58 downward, but to have 

rigidlty when the screw cap 52 is unscrewed and removed by 
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the consumer. The reason is that when the consumer tears 

the bridge 54 to make the cap open, the stop ring 56 would 

be elastically deformed and hard to produce reaction force 

for tearing the bridge 54 if it is only pliable. Thus, the 

bridge 54 will not easily tear, rendering the consumer to 

feel embarrassed or unpleasant. It is therefore preferable 

for the stop ring 56 to have such a degree of rigidity that 

the bridge 54 is torn in a snap as soon as the screw cap 52 

is unscrewed. Stated otherwise, the stop ring 56 faces the 

problem that it must satisfy the contradictory requirements 

of pliability and rigidity. 

In view of the above, the stop ring 56 disclosed in the 

above-cited Japanese Patent Publication No. 5-55386 is 

formed, as shown, to have a thickness that increases toward 

its upper end to provide a re~utred degree of rigidity, and 

decreases toward its lower end, i.e .. , the hinge portion 58 

where the thickness is minimized, to provide a required 

degree of pliability. 

But, because of having a thickness decreasing toward 

its lower end, the stop ring 56 exhibits pliability and its 

lower portion is elastically deformed when the consumer 

unscrews the cap. The bridge 54 will not tear while the 

stop ring 56 continues elastic deformation, and is finally 

torn after reaching a limit of the elastic deformation. 

Accordingly, the consumer feels embarrassed or unpleasant at 
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the fact that the bridge 54 will not easily tear although 

the consumer applies force to the cap for making it open. 

Another problem is as follows. The stop ring 56 is 

formed to extend obi iquely downward, though not shown, when 

the screw cap is molded, and thereafter inverted or folded 

back to extend obliquely upward. However, great force is 

required to invert the stop ring 56 as it will not easily 

folded back. 

Still another problem is that after the screw cap 52 

has been unscrewed and removed, the band 55 still remains 

around the container mouth 51, resulting in an aesthetically 

worsened appearance. 

With view of solving the problems as set forth above, 

an object of the present invention is to provide a container 

opening/closing device having a component corresponding to 

the stop ring 56, which portion exhibits pliability so as to 

be able to elastically deform when a screw cap is fitted 

over a·container, allowing that component to easily ride 

over a component corresponding to the upper bead 58, but 

exhibits rigidity when the consumer unscrews the cap to make 

it open, enabling a component corresponding to the bridge 54 

to be immediately torn in a snap. 

Another object of the present invention is to provide a 

container opening/closing device in which, when the 

component corresponding to the stop ring 56 is folded back 
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af ter being formed. it can be more easily folded back than 

the strip ring 56 i~ the prior art. 

Still another object of the present invention is to 

provide a container opening/closing device in which the 

component corresponding to the stop ring 56 is adaptable for 

large variations in size of the container mouth or the screw 

cap as occurred during manufacture. 

Still another object of the present invention is to 

provide a container opening/closing device in which after 

the screw cap has been unscrewed and removed, a component 

corresponding to the band 55 can be taken away so that the 

container mouth has an aesthetically trim appearance. 

SUMMARY OF THE INVENTION 

To achieve the above ob:i"efc1:s, a container opening/-

c losing device of the present invention includes a cap made 

of sy~thetic resin, the cap comprising a cap body compris~d 

of a top wall made of synthetic resin and a tubular member 

formed integrally with the top wall and having a screw­

shaped rib formed on an inner circumferential surface 

thereof; a ring provided in.tegrally with a lower end of the 

tubular member through easily rippable joint pieces; a 

multiplicity of engagement members formed to extend 

obliquely upward from an inner lower end of the ring and to 

have a uniform thickness as a whole, the engagement members 



.· 

,, 

.. 

-6-

being each inclined along bath sides thereof so as to spread 

to,ard its upper end and projected radially inrard to have 

an arc-shaped bulged portion: junctions at rhich opposite 

upper side ends of adjacent tros of the engagement members 

are integrally connected to each other: and thin films 

formed to cover areas defined by tile inner 101er end of the 

ring and adjacent ones of the engagement members. and a 

container having a mouth provided in and on an outer 

circumferential surface thereof rith a serer-shaped groove 

co m i n g i n to mesh T i th t h·e s c re 1 - shaped r i b a 11 d an a a au 1 a r 

projection engaging tne engagement me:nbers -in the vertical 

direction. 

In tne above container opening/closing device • 

preferably, an embrittled line is formed to extend continu-
• -.:ii· .;: 

ously •;ertical ly across' file ·ring and tne engagement member. 

or the ring, the thin film and the engagement member . 
.. 

As an alternative. a container opening/closing device 

of the present invention includes a cap made of synthetic 

resin. the cap comprising a cap body comprised of a top wall 

made of synthetic resin and a tubular member formed 

integrally with the top wall and having a screw-shaped rib 

formed on an inner circumferential surface thereof: a ring 

provided integrally with a lower end of the tubular member 

through easily rippable joint pieces; a multiplicity of 

engagement members formed to extend obliquely uprard from an 
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i nner lower end of the ring and to have a uniform thickness 

as a whole, the engagement members being each inclined along 

both sides thereof so as to spread toward its upper end and 

projected radially inward to have an arc-shaped bulged 

portion: and thin films formed to c~ver areas defined by the 

inner lower end of the ring and adjacent ones of the 

engagement members, and a container having a mouth provided 

in and on an outer circumferential surface thereof with a 

screw-shaped groove coming into mesh with the screw-shaped 

rib and an annular projection engaging the engagement 

members in the vertical direction. 

In the above container opening/closing device, 

preferably, an embrittled line is formed to extend continu­

ously vertically across the ring and the engagement member, 

or the ring and the thi"n fi l.Jll.., .. .or the ring, the engagement 

member and the thin film. 

In the container opening/closing device of' the present 

invention arranged as set forth above, when the cap is 

screwed over the mouth of the container, causing the engage­

ment members to ride over the annular projection around the 

container mouth downward, the engagement members formed to 

extend obliquely upward from the inner lower end of the ring 

and to project radially inward to have the arc-shaped bulged 

portions are elastically deformed at the bulged portions by 

the annular projection and are recessed or pushed back 
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rad i ally outward to be able to smoothly ride over the 

annular projection around the container mouth downward. 

When th~ engagement members come into the side below the 

annular projection after having completely ridden over it, 

they are allowed in the side below the annular projection to 

bulge radially inward into the original arc-shape again upon 

restoration from its elastically deformed state so that the 

engagement members engages the annular projection in the 

vertical direction. At this time, since the engagement 

members are bulged radially inward to have the arc-shaped 

bulged portions, they can deeply enter under the annular 

projection. Accordingly, there is no fear that the engage­

ment members may disengage from or ride over the annular 

projection upward when the cap is unscrewed to remove it. 

W hen a p r o p e r us e r , e . g.. .• .a g e nu i n e c o n s u m e r , u n s c re w s 

the cap, the upper edges of the engagement members abut 

against the underside of the annular projection to push it 

upward. At this time, the engagement members are bulged 

radially inward to have the arc-shaped as viewed from above, 

providing a high degree of compression strength in the 

vertical direction, i.e., a high degree of vertical rigidity. 

Therefore, when the engagement members push up the annular 

projection. resulting react.ion force is immediately trans­

mitted to the joint pieces through the ring. As a result, 

the joint pieces can be immediately torn in a snap without 
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mak i ng the consumer feel embarrassed or unpleasant unlike 

the above-described prior art in which the component 

corresponding to the joint pieces will not easily tear. 

The engagement members basically equally operates 

regardless of whether the opposite side ends of the adjacent 

engagement members are connected to each other at the 

junctions or not. However, in the cap that the opposite 

side ends of the adjacent engagement members are not 

connected to each other, the thin films can be more easily 

elongated when the engagement members ride over the annular 

projection, so that the riding of the engagement members 

over the annular projection is facilitated. 

The engagement members are formed to extend obliquely 

downward in injection molding, and then inverted or folded 

back to extend obliquely upw$Lfd. But since the engagement 

members are each inclined along both sides thereof so as to 

spread toward the upper end and only the thin fllm is formed 

between the adjacent engagement members with their base 

portions spaced from each other at a distance, i.e., since 

the engagement members are more apt to bend at the lower end 

of the ring, they can be folded back by smaller force than 

required for folding back the corresponding components in 

the prior arts. 

Further, since the engagement members have the arc­

shaped bulged portions proje·cting radially inward, even if 
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there occur variations in size of the mouth of the container 

or the cap during manufacture, the bulged portions of the 

engagement members are elastically deformed radially to 

absorb the variations so that the cap can be fitted to the 

container mouth. 

Additionally, after removing the cap body, the ring 

including the engagement members is left around the mouth of 

the container. However, the ring can be taken away from the 

mouth of the container by tearing it at the embrittled line. 

The problem that the mouth of the container is aesthetically 

worsened in its appearance can be hence solved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. l is a view, partly in section, of a container 

opening/closing device, the ."L.ie.w showing one embodiment of 

the present invention. 

Fig. 2 is a view, partly in section, of a cap of the 

container opening/closing device shown in Fig. 1. 

Fig. 3 is a bottom view of the cap of the container 

opening/closing device shown in Fig. 1. 

Fig. 4 is a partial sectional view taken along line 27 

- 27 in Fig. 2. 

Fig. 5 is a partial sectional view taken along line 28 

- 28 in Fig. 2. 

Fig. 6 is an enlarged perspective view of part of the 
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cap of Fig. 2. 

Fig. 7 is a front view of part of a cap of a container 

opening/closing device, the view showing another embodiment 

of the present invention. 

Fig. 8 is a view similar to Fig. 7, the view showing 

still another embodiment of the present invention. 

Fig. 9 is a view similar t·o Fig. 7, the view showing 

still another embodiment of the present invention. 

Fig. 10 is a view, partly in section, of a cap of a 

container opening/closing device, the view showing sti l 1 

another embodiment of the present invention. 

Fig. 11 is a partial view of a container of the 

container opening/closing device, the view showing an 

embodiment ofthe present inventin. 

Fig. 12 is a bottom view of the cap shown in Fig. 10. 

Fig. 13 is a view for explaining operation of the 

container opening/closing device according to the present 

invention. 

Fig. 14 is a view for explaining operation of a step 

subsequent to the step of Fig. 13. 

Fig. 15 is a view for explaining operation of a step 

subsequent to the step of Fig. 14. 

Fig. 16 is a partial sectional view of a prior art 

container opening/closing device of the type similar to the 

device of the present invention. 
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F i g. 17 is a sectional view for explaining a condition 

of the device shown in Fig. 16 subsequent to the condition 

of Fig. 16. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Re f e r r i n g t o F i g . 1, d en o t e d b y 4 i s a c a p b o d y. m a de o f 

synthetic resin, e.g., polyethylene or polypropylene, the 

cap body comprising a circular top wall 1 and a tubular 

member 3 formed integrally with the top wall 1. A screw-

shaped rib 2 is formed on an inner circumferential surface 

ofthe tubular member 3. 

A ring 7 is provided integrally with a lower end 5 of 

the tubular member 3 through a plurality of joint pieces 6 

which are formed to be easily rippable. A multiplicity of 

engagement members 10 are formed integrally with and 
~ .... . .. 

extended obliquely upward from an inner lower end 8 of the 

ring 7. As seen from Fig. 2. the engagement members 10 are 

each inclined along both sides thereof so as to spread 

toward its upper end, have a uniform thickness as a whole, 

and are each bulged radially inward, as indicated by 9, to 

provide an arc-shaped projecting upper edge. Also, as shown 

in Figs~ 2 and 3, the adjacent engagement members 10 are 

formed such that their opposite upper side ends 11, 11 are 

integr~lly connected to each other at junctions 12. Thin 

films 13 are formed integrally with the inner lower end 8 of 
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the ring 7 and the engagement members 10 to cover areas 

defined by the inner lower end and the adjacent engagement 

members 10. 

The presence of the thin films 13 enables the multi­

plicity of engagement members 10 of the above arrangement to 

be released from a mold when the cap body is molded by 

injection. 14 denotes a thus-formed cap made of synthetic 

resin. 

Referring to Fig. 1 again, denoted by 19 is a container 

, for example, a bottle made of synthetic resin such as 

polypropylene. The container 19 has a mouth 15 having an 

outer circumferential surface 16 in which a screw-shaped 

groove 17 coming into mesh with the screw-shaped rib 2 on 

the cap is formed. An annular projection 18 is formed on 

·the outer c i r cum fer en t i al s u.r.Ja.c e 16 of the mo u th 15 be I ow 

the screw-shaped groove 17. The projection 18 has a 

diameter larger than that defined by the upper edges of the 

engagement members 10. As shown in Figs. 13 to 15, there­

fore, when the cap 14 is fitted over the mouth 15, the 

bulged portions 9 of the engagement members 10 are recessed 

or pushed back radially outward, allowing the engagement 

members 10 to ride over the projection 18 downward. 

After riding over the projection 18 downward, the 

engagement members 10 are allowed to bulge radially inward 

again upon restoration from its elastical lY deformed state 
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so that the engagement members engage the projection 18 in 

the vertical direction. 

In Figs. 2 and 6, denoted by 30 is an embrittled line 

formed to extend vertically across the ring 7, the thin film 

13 and the engagement member 10. The embrittled line 30 may 

be formed to extend vertically across only the ring 7 and 

the engagement member 10. The embrittled line 30 can be 

formed by a groove, perforations, a slit, or a combination 

thereof. In the embodiment shown in Fig. 10, the embrittled 

line 30 is formed to extend vertically across only the ring 

7 and the thin film 13. 

Fig. 4 is a partial sectional view taken along line 27 

- 27 in Fig. 2, and Fig. 5 is a partial sectional view taken 

a l o n g l i n e 2 8 - 2 8 i n F i g . 2. Th e en g age me n t m ·em be r l 0 m a y 

have any of other various s~a..pe~ such as shown in Figs. 7 to 

9 than the substantially inverted-triangular shape shown in 

Fig. Z. 

Figs. 10 to 12 show another embodiment of the present 

invention. This embodiment is basically of the same 

arrangement as the above embodiment shown in Figs. 1 to 5 

except that, as seen from Figs. 10 to 12, the upper side 

ends of the adjacent engagement members 10 of a cap 21 are 

not connected to each other, but are independently joined to 

the ring 7, and the thin films 13 are each truncated as 

indicated by 23 at its upper end. 
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In Figs. 1. 2 and 10, denoted by 24 is a projection 

formed on an upper end of the ring 7. When the cap 14 is 

fitted over the mouth 15 of the container 19, the projec­

tions 24 are brought into contact with the lower end of the 

tubular member 3 of the cap body 4 at the time the engage­

ment members 10 ride over the projection 18 downward, 

thereby preventing the joint pieces 6 from being damaged. 

In the embodiment, when the cap 14 or 21 is fitted over 

the mouth 15 of the container 19, the engagement members 10 

bulging inward so as to have the arc-shaped upper edges are 

elastically deformed by the projection 18 and are recessed 

or pushed back radially outward to be able to ride over the 

projection 18 downward. At this time, the engagement 

members 10 are smoothly and positively recessed because they 

are pushed back radially out1~rd starting from central areas 

25 of the arc-shaped bulged portions 9 gradually toward both 

sides thereof along the inner circumference of the ring 7 

and also starting from lower ends of the bulged portions 9 

gradually toward their upper ends. When the engagement 

members 10 come into the side below the projection 18 after 

having completely ridden over it, they are al lowed to bulge 

radially inward into the original arc-shape again upon 

restoration from its elastically deformed state so that the 

central areas 25 of the engagement members can deeply enter 

under the projection 18. Accordingly, there is no fear that 
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the engagement members 10 may disengage from or ride over 

the projection 18 upward when the cap 14 is unscrewed to 

remove it. If the cap 14 is unscrewed by any person other 

than the genuine consumer, the ring 7 cannot move up owing 

to the tight engagement with the projection 18 and the joint 

pieces 6 are torn, indicating that the container has been 

cheatingly opened. 

When the genuine consumer unscrews the cap, the engage­

ment members 10 are not disengaged from the projection 18 

because they are bulged radially inward in the arc-shape and 

are held in tight engagement with the projection 18 from 

below. Also, since the bulged portions 9 have the arc-shape 

which provides a high degree of compression strength in the 

vertical direction, the engagement members 10 exhibit a very 

small vertical elastic defor,m.at..ion. Therefore, when the cap 

body 4 is moved upward and the joint pieces 6 are subject to 

tension load, the joint pieces 6 can be immediately torn in 

a snap without making the consumer feel embarrassed or 

-unpleasant unlike the above-described prior art in which the 

bridge 54 will not easily tear because of a vertical elastic 

deformation of the stop ring 56. 

With the container opening/closing device arranged as 

described above, if the cap 14 is cheatingly unscrewed under 

the condition where the cap 14 is fitted over the mouth 15 

of the container 19, the joint pieces 6 are torn, indicating 
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that the container has been cheatingly opened. 

Since the engagement members 10 of the cap 14 are 

formed as described above, the bulged portions 9 are 

recessed radially outward to provide such a degree of 

pliability, when the cap 14 is fitted over the container 

mouth 15, that the engagement members can smoothly and 

effectively ride the projection 18 downward. On the other 

hand, wllen tile genuine consumer unscrews tile cap 14, s i nee 

the engagement members 10 exhibit a high degree of compres­

sion strength in the vertical direction with 'the 'Presence o 

the arc-shaped bufged portions 9. Therefore. the Joint 

pieces 6 can be immediately torn in a snap almost the same 

as when the cap is unscrewed. without any discomfort unlike 

the above-described prior art in which the bridge 54 will 

not easily tear because of prfi·btlity of the stop ring 56. 

Stated otherwise,. the container opening/closing device 

can b~.provided which has the engagement members 10 capable 

of exhibiting both pliability and rigidity, i.e., the 

contradictory requirements that have not been solved in the 

prior arts. 

The engagement members 10 are first formed to extend 

obliquely downward by molding, and thereafter inverted or 

folded back to extend obliquely upward. But since the 

engagement members 10 are each inclined along both sides 

thereof so as to spread toward the upper end and only the 
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thin film 13 is formed between the adjacent engagement 

members 10, the engagement members 10 can be folded back by 

smaller force than required for folding back the correspon~-

ing components in the prior arts. 

Further, since th~ engagement members 10 have the . 

bulged portions 9 projecting radially inward, even if there 

occur variations in size of the mouth 15 of the container 19· 

or the cap 14 during manufacture, the engagement members 10 

can accommodate the variations so .that the cap can be fitted 

to the container mouth. 

Additionally, after removing the cap body 4, the ring 7 

including the engagement members 10 is left around the mouth 

15 of the container 19. However, the ring 7 can be taken 

away from the mouth 15 of the container 19 by tearing it at 

the embrittled line 30. This solves the problem that the .. -··· .. 

mouth 15 of the container 19 is aesthetically worsened in 

its appearance. 
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WHAT IS CLAIMED IS: 

1. A container opening/closing device including a cap (14) 

made of synthetic resin, said cap comprising a cap body (4) 

comprised of a top wall (1) made of synthetic resin and a 

tubular member (3) formed integrally with said top wall (1) 

and having a screw-shaped rib (2) formed on an inner circum-

ferential surface thereof; a ring (7) provided integrally 

with a lower end (5) of said tubular member (3) through 

easily rippable joint pieces (6); a multiplicity of engage-

ment members (10) formed to extend obliquely upward from an 

inner lower end (8) of said ring (7) and to have a uniform 

thickness as a whole, said engagement members being each 

inclined along both sides thereof so as to spread toward its 

u p p er e n d and p r o j e c t e d rad i .a~l· l N i n w a rd t o ha v e a n a r c -

shaped bulged portion (9); junctions (12) at which opposite 

upper side ends (11, 11) of adjacent twos of said engagement 

members (10) are integrally connected to each other; and 

thin films (13) formed to cover areas defined by the inner 

lower end (8) of said ring (7) and adjacent ones of said 

engagement members (10). and a container (19) having a mouth 

(15) provided in and on an outer circumferential surface 

(16) thereof with a screw-shaped groove (17) coming into 

mesh with said screw-shaped rib (2) and an annular projec-

tion (18) engaging said engagement members (10) in the 
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vertical direction. 

2. A container opening/closing device according to claim 1, 

wherein an embrittled line (30) is formed to extend continu-

ously vertically across said ring (7) and said engagement 

member (10), or said ring (7), said thin film (13) and said 

engagement member (10). 

3. A container opening/closing device including a cap (21) 

made of synthetic resin, said cap comprising a cap body (4) 

comprised of a top wall (1) made of synthetic resin and a 

tubular member (3) formed integrally with said top wall (1) 

and having a screw-shaped rib (2) formed on an inner circum-

ferential surface thereof: a ring (7) provided integraliy 

with a lower end (5) of said tubular member (3) through 

easily rippable Joint pieces (6); a multiplicity of engage-

men t me m b e rs (1 0) f or med t o .e..x. t j! n d o b I i q u e l y u p war d f r o m an 

inner lower end (8) of said ring (7) and to have a uniform 

thickness as a whole, said engagement members being each 

inclined along both sides thereof so ·as to spread toward its 

upper end and projected radially inward to have an arc-

shaped bulged portion (9); and thin films (13) formed to 

cover areas defined by the inner lower end (8) of said ring 

(7) and adjacent ones of said engagement members (10), and a 

container (19) having a mouth (15) provided in and on an 

outer circumferential surface (16) thereof with a screw-

shaped groove (17) coming into mesh with said screw-shaped 
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rib (2) and an annular projection (18) engaging said engagem 

ent members (10) in the vertical direction. 

4. A container opening/closing device according to claim 3, 

wherein an embrittled line (30) is formed to extend continu-

ously vertically across said ring (7) and said eng•gement 

member (10), or said ring (7) and said thin film (13), or 

said ring (7), said engagement member (10) and said thin 

film (13). 


