
US 20040173623A1 

(12) Patent Application Publication (10) Pub. No.: US 2004/0173623 A1 
(19) United States 

Yuen (43) Pub. Date: Sep. 9, 2004 

(54) FLOW RESTRICTOR, A CAP WITH SUCH A 
FLOW RESTRICTOR, AND A DRINKING 
CUP WITH SUCH A CAP 

(76) Inventor: Yat Keung William Yuen, Hong Kong 
(CN) 

Correspondence Address: 
SMITH-HILL AND BEDELL 
12670 N W BARNES ROAD 
SUITE 104 
PORTLAND, OR 97229 

(21) Appl. No.: 10/383,315 

(22) Filed: Mar. 7, 2003 

Publication Classi?cation 

(51) Int. Cl? ................................................... ..A47G 19/22 
(52) US. Cl. .......................................... .. 220/714; 220/717 

(57) ABSTRACT 

There is disclosed a How restrictor for a liquid, eg Water, 
the restrictor having an upper end, an opposite loWer end, 
and a channel With an inlet at the ?rst end and an outlet at 
the second end, the path allowing the passing of the liquid 
from the inlet to the outlet, and the path has a ?rst portion 
and a second portion, in Which the ?rst portion is upstream 
of the second portion, and the distance betWeen the ?rst 
portion and the second end is shorter than the distance 
betWeen the second portion and the second end. A drinking 
cup incorporating such a How restrictor is also disclosed. 
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FLOW RESTRICTOR, A CAP WITH SUCH A 
FLOW RESTRICTOR, AND A DRINKING CUP 

WITH SUCH A CAP 

[0001] This invention relates to a How restrictor for mini 
miZing accidental spilling of liquid from a drinking cup, a 
cap With such a How restrictor, and a drinking cup incorpo 
rating such a cap. Such an invention ?nds special, though not 
exclusive, application in providing spill-proof cups for 
babies and toddlers. 

BACKGROUND OF THE INVENTION 

[0002] There are in existence conventional drinking cups 
Which are designed to be easily handled by babies and 
toddlers. As babies and toddlers are prone to mishandle cups 
Whilst drinking, such cups are usually provided With some 
spill-proof mechanism for preventing accidental spilling of 
the content. Such spill-proof mechanism are usually sophis 
ticated in structure, dif?cult to manufacture, and thus costly 
Some such mechanisms employ movable parts, Which may 
break doWn or be damaged on repeated use. In addition, in 
order to ensure the spill proof effect, most such mechanisms 
are permanently secured to the cap and/or body of the cup, 
thus making it very dif?cult to clean. 

[0003] It is thus an object of the present invention to 
provide a How restrictor and a drinking cup incorporating 
such a How restrictor, in Which the aforesaid shortcomings 
are mitigated, or at least to provide a useful alternative to the 
public. 
[0004] It is a further object of the present invention to 
provide a How restrictor With a simple structure and no 
movable parts, and is thus easy and relatively cheap to 
manufacture. 

[0005] It is a yet further object of the present invention to 
provide a How restrictor Which is removable from the cap, 
thus alloWing easy cleaning of both the How restrictor and 
the cap. 

[0006] Such and other objects of the present invention Will 
be made apparent in the ensuing description, With the aid of 
the accompanying draWings. 

SUMMARY OF THE INVENTION 

[0007] According to a ?rst aspect of the present invention, 
there is provided a How restrictor for a liquid, said restrictor 
having a ?rst end; a second end; and a path With an inlet at 
said ?rst end and an outlet at said second end, said path 
alloWing the passing of said liquid from said inlet to said 
outlet, Wherein said path has a ?rst portion and a second 
portion, said ?rst portion being upstream of said second 
portion, and Wherein the distance betWeen said ?rst portion 
and said second end is shorter than the distance betWeen said 
second portion and said second end. 

[0008] According to a second aspect of the present inven 
tion, there is provided a cap for a drinking cup, said cap 
including a drinking spout and a How restrictor in a liquid 
communicable relationship With said drinking spout, said 
restrictor having a ?rst end, a second end, and a path With an 
inlet at said ?rst end and an outlet at said second end, said 
path alloWing the passing of a liquid from said inlet to said 
outlet, Wherein said path has a ?rst portion and a second 
portion, said ?rst portion being upstream of said second 
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portion, and Wherein the distance betWeen said ?rst portion 
and said second end is shorter than the distance betWeen said 
second portion and said second end. 

[0009] According to a third aspect of the present inven 
tion, there is provided a drinking cup including a container 
With an open end and a space adapted to contain a liquid; a 
cap releasably engaged With said container, said cap includ 
ing a drinking spout; a How restrictor releasably engaged 
With said cap, said restrictor being in a liquid communicable 
relationship With said space of said container and said 
drinking spout of said cap; Wherein said How restrictor has 
a ?rst end, a second end, and a path With an inlet at said ?rst 
end and leading to said space of said container, and an outlet 
at said second end and leading to said drinking spout of said 
cap, said path alloWing the passing of said liquid from said 
inlet to said outlet, Wherein said path has a ?rst portion and 
a second portion, said ?rst portion being upstream of said 
second portion, and Wherein the distance betWeen said ?rst 
portion and said second end is shorter than the distance 
betWeen said second portion and said second end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] An embodiment of the present invention Will noW 
be described, by Way of an example only, With reference to 
the accompanying draWings, in Which: 

[0011] FIG. 1 is a perspective exploded vieW of a drinking 
cup according to the present invention; 

[0012] FIG. 2A is a top perspective vieW of a base part 
forming part of the How restrictor shoWn in FIG. 1; 

[0013] FIG. 2B is a top vieW of the base part shoWn in 
FIG. 2A; 

[0014] FIG. 2C is a side vieW of the base part shoWn in 
FIG. 2A; 

[0015] FIG. 2D is a bottom vieW of the base part shoWn 
in FIG. 2A; 

[0016] FIG. 2E is a sectional vieW of the base part taken 
along the line A-A in FIG. 2D; 

[0017] FIG. 3A is a bottom perspective vieW of an outer 
part of the How restrictor shoWn in FIG. 1; 

[0018] FIG. 3B shoWs in tWo dimension a trough on the 
outer surface of the outer part shoWn in FIG. 3A; 

[0019] FIG. 3C is a top vieW of the outer part shoWn in 
FIG. 3A; 

[0020] FIG. 3D is a sectional vieW of the outer part taken 
along the line B-B in FIG. 3C; 

[0021] FIG. 3E is a side vieW of the outer part shoWn in 
FIG. 3A; 

[0022] FIG. 3F is a sectional vieW of the outer part taken 
along the line C-C in FIG. 3E; 

[0023] FIG. 4A is a side vieW of the How restrictor shoWn 
in FIG. 1; 

[0024] FIG. 4B is a front vieW of the How restrictor shoWn 
in FIG. 4B; 

[0025] FIG. 4C is a bottom vieW of the How restrictor 
shoWn in FIG. 4B; 
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[0026] FIG. 4D is an enlarged bottom perspective vieW of 
the How restrictor shown in FIG. 4B; and 

[0027] FIG. 5 is a sectional vieW of the cap of the drinking 
cup shoWn in FIG. 1, in an upside doWn orientation. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] As shoWn in FIG. 1, a drinking cup according to 
the present invention is shoWn and generally designated as 
10. The cup 10 includes a base 12 With a space for contain 
ing liquid, eg Water or milk. The base 12 is threadedly 
engageable With a cap 14 for covering the base 12. The cap 
14 has a drinking spout 16 through Which the content in the 
base 12 may be draWn out by a sucking force. The drinking 
spout 16 has a generally cylindrical portion 18 extending 
doWnWardly from a generally planar surface 20 of the cap 
14. The cylindrical portion 18 has a space 22 receiving a 
How restrictor 24, to be discussed further beloW. 

[0029] The How restrictor 24 has a base part, generally 
designated as 26, and as shoWn in FIGS. 2A to 2E, and an 
outer part to be discussed beloW. The base part 26 is made 
of a thermoplastic material, eg polypropylene. As can be 
seen in FIGS. 2A to 2E, the base part 26 of the How 
restrictor 24 includes a base plate 28, from Which a post 30 
extends, said post 30 being perpendicular to a major surface 
of the base plate 28. The top end 31 of the post 30 is of a 
larger diameter than that of the body of the post 30. Around 
the part Where the post 30 joins the plate 28 is a raised ring 
portion 32 distributed With a number of holes 34. 

[0030] Various vieWs of an outer part 36 of the How 
restrictor 24 is shoWn in FIGS. 3A, and 3C to 3E. The outer 
part 36 is made of a thermoplastic elastomer. As can be seen, 
the outer part 36 is generally cylindrical in shape, With a 
continuous trough 40 on its outer surface joining an upper 
end 42 and an opposite loWer end 44. The trough 40 is of a 
rectangular cross-section. A number of pins 38, Which are 
formed integrally With the outer part 36, extend from the 
loWer end 44 of the outer part 36. These pins 38 are 
numbered, siZed and con?gured to be each ?tted Within a 
respective hole 34 in the ring portion 32 of the base part 26, 
for properly aligning the outer part 36 With the base part 26 
for forming the How restrictor 24. In particular, the outer part 
36 is over-molded onto the base part 26, so that the outer part 
36 and the base part 26, once assembled, cannot be sepa 
rated. 

[0031] Turning to FIG. 3B, such shoWs a tWo-dimensional 
vieW of the surface contour of the outer part 36 of the How 
restrictor 24, With the pins 38 removed for clarity purpose. 
The trough 40 has an inlet S at the loWer end 44 of the outer 
part 36, ?rst leading toWards the upper end 42 of the outer 
part 36 and parallel to the longitudinal axis L-L of the outer 
part 36. The trough 40 then turns 90° into a path M Which 
is parallel to both the upper end 42 and the loWer end 44 of 
the outer part 36. The trough 40 then makes tWo 180° turns, 
at P and Q respectively, and subsequently leads into a path 
N Which is parallel to both the upper end 42 and the loWer 
end 44 of the outer part 36. The trough 40 then turns 90°, 
heading toWards and eventually reaching the upper end 42 of 
the outer part 36, and exits at the outlet T. It can be seen that 
the path M is upstream of the path N, and the distance m 
betWeen the path M to the upper end 42 is small than the 
distance n betWeen the path N and the upper end 42. 
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[0032] Turning noW to FIGS. 4A to 4D, such shoW 
various vieWs of the How restrictor 24, formed of over 
molding of the outer part 36 onto the base part 26. The outer 
circumferential surface of the outer part 36 are exposed for 
frictional engagement With an inner surface 35 of the 
cylindrical portion 18 of the drinking spout 16. Because of 
the resilient nature of the thermoplastic elastomer With 
Which the outer part 36 is made, there is effectively no space 
betWeen the inner surface 35 of the cylindrical portion 18 of 
the drinking spout 16 and the outer part 36 except the 
channel formed betWeen the trough 40 and the inner surface 
35. Liquid contained in the base 12 can thus only exit the cup 
10 via the drinking spout 16 by travelling through the 
channel. 

[0033] Because of the shape and structure of the trough 40 
and the channel formed thereby, the liquid can exit the cup 
10 only if it is draWn by a sucking pressure applied at the 
outlet T. It Was found in experiments that the amount of 
Water draWn from such a cup 10 incorporated With a How 
restrictor 24 With a trough 40 of a length of 127 mm and a 
cross-sectional area of 3.4 mm2, at a sucking pressure of 4 
inch of mercury (i.e. the equivalence of 13,545 .5 Pa) and for 
10 seconds, Was 43.3 g (in a ?rst experiment), 53.7 g (in a 
second experiment) and 48 g (in a third experiment), all 
Within the range of 15 g to 100 g. Experiments also shoWed 
that no Waterleaked from the cup 10 When it Was held upside 
doWn for 3 minutes. The folloWing Table 1 shoWs the results 
of experiments conducted on the amount of Water exiting 
from the cup 10 incorporated With the ?ow restrictor 24, 
again With a trough 40 of a length of 127 mm and a 
cross-sectional area of 3.4 mm2, When it Was alloWed to free 
fall: 

TABLE 1 

Amount of Water Leaked Out 

Distance of Free Fall Experiment 1 Experiment 2 Experiment 3 

6 inches (15.24 cm) 0.1 g 0.2 g 0.2 g 
12 inches (30.48 cm) 0.1 g 0.3 g 0.4 g 

[0034] It can be seen that the above arrangement effec 
tively prevents or at least signi?cantly reduces accidental 
spilling of the liquid content in the cup 10. The How 
restrictor 24 is easy to manufacture, and does not contain 
any movable part Which is prone to Wear and tear. The How 
restrictor 24 may also be removed from the cap 14 so as to 
enable both the cap 14 and the restrictor 24 to be thoroughly 
cleaned. 

[0035] To enhance the spill-proof function of the drinking 
cup 10, and as shoWn in FIG. 5, a tube 40 is integrally 
formed With the cap 14 and leading into the space 22 of the 
cap 14. The tube 40 has a central channel 44 leading from 
the space 22 of the cap 14 to the outside environment. It can 
be seen that if and When the drinking cup 10 is upside doWn, 
the cap 14 Will assume the orientation as shoWn in FIG. 5, 
a reservoir 46 Will be formed betWeen the outer surface of 
the tube 40 and the inner surface 35 of the of the cylindrical 
portion 18 of the drinking spout. By Way of such an 
arrangement, any content that may leak from the interior of 
the base 12 through the How restrictor 24 Will be captured in 
this reservoir 46, and prevented from being spilled out of the 
cup 10 to the outside environment. Table 2 beloW shoWs the 
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results of experiments conducted on the amount of Water 
Which exited from the cup 10 incorporated With the How 
restrictor 24 (With a trough 40 of a length of 127 mm and a 
cross-sectional area of 3.4 mm2) and the tube 40, When it 
Was allowed to free fall: 

TABLE 2 

Amount of Water Leaked Out 

Distance of Free Fall Experiment 1 Experiment 2 Experiment 3 

6 inches (15.24 cm) 0 g 0 g 0 g 
12 inches (30.48 cm) 0 g 0.1 g 0 g 

[0036] It should be understood that the above only illus 
trates an example Whereby the present invention may be 
carried out, and that various modi?cations and/or alterations 
may be made thereto Without departing from the spirit of the 
invention. 

[0037] It should also be understood that various features of 
the invention Which are, for brevity, described here in the 
context of a single embodiment, may be provided separately 
or in any appropriate sub-combinations. 

What is claimed is: 
1. A How restrictor for a liquid, said restrictor having: 

a ?rst end; 

a second end; and 

a path With an inlet at said ?rst end and an outlet at said 
second end, said path alloWing the passing of said 
liquid from said inlet to said outlet, 

Wherein said path has a ?rst portion and a second portion, 
said ?rst portion being upstream of said second portion, 
and Wherein the distance betWeen said ?rst portion and 
said second end is shorter than the distance betWeen 
said second portion and said second end. 

2. A?oW restrictor according to claim 1 Wherein said path 
has at least one turn of substantially 180°. 

3. A?oW restrictor according to claim 2 Wherein said path 
has at least tWo turns of substantially 180°. 

4. A?oW restrictor according to claim 1 Wherein said path 
has at least one turn of substantially 90°. 

5. A?oW restrictor according to claim 4 Wherein said path 
has at least tWo turns of substantially 90°. 

6. A How restrictor according to claim 1 Wherein said 
restrictor includes an outer part over-molded onto a base 
part. 

7. A?oW restrictor according to claim 6 Wherein said base 
part is made at least principally of a thermoplastic material. 

8. A?oW restrictor according to claim 7 Wherein said base 
part is made at least principally of polypropylene. 

9. A How restrictor according to claim 6 Wherein said 
outer part is made at least principally of a thermoplastic 
elastomer. 

10. A How restrictor according to claim 9 Wherein said 
path is provided on said outer part of said restrictor. 

11. A How restrictor according to claim 1 Wherein said 
path is provided on an outer circumferential surface of said 
restrictor. 

12. A How restrictor according to claim 1 Wherein said 
?rst end is opposite to said second end. 
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13. A How restrictor according to claim 1 Wherein said 
?rst portion of said path is substantially parallel to said ?rst 
end. 

14. A How restrictor according to claim 1 Wherein said 
second portion of said path is substantially parallel to said 
second end. 

15. A How restrictor according to claim 1 Wherein said 
path is of a substantially rectangular cross section. 

16. A cap for a drinking cup, said cap including a drinking 
spout and a How restrictor in a liquid communicable rela 
tionship With said drinking spout, said restrictor having a 
?rst end, a second end, and a path With an inlet at said ?rst 
end and an outlet at said second end, said path alloWing the 
passing of a liquid from said inlet to said outlet, Wherein said 
path has a ?rst portion and a second portion, said ?rst portion 
being upstream of said second portion, and Wherein the 
distance betWeen said ?rst portion and said second end is 
shorter than the distance betWeen said second portion and 
said second end. 

17. A cap according to claim 16 Wherein said How 
restrictor is releasably engaged With said cap. 

18. A cap according to claim 16 Wherein said How 
restrictor is frictionally engaged With an inside surface of 
said drinking spout. 

19. A cap according to claim 16 Wherein said How 
restrictor combines With said inside surface of said drinking 
spout to form a channel allowing said liquid to pass through. 

20. A cap according to claim 16 further including a tube 
integrally formed With said drinking spout, said tube leading 
into an interior of said drinking spout. 

21. A cap according to claim 20 Wherein an outer surface 
of said tube and an inner surface of said drink spout combine 
to de?ne a cavity adapted to contain said liquid When said 
cap is disposed upside doWn. 

22. A drinking cup including: 

a container With an open end and a space adapted to 
contain a liquid; 

a cap releasably engaged With said container, said cap 
including a drinking spout; 

a How restrictor releasably engaged With said cap, said 
restrictor being in a liquid communicable relationship 
With said space of said container and said drinking 
spout of said cap; 

Wherein said How restrictor has a ?rst end, a second end, 
and a path With an inlet at said ?rst end and leading to 
said space of said container, and an outlet at said second 
end and leading to said drinking spout of said cap, said 
path alloWing the passing of said liquid from said inlet 
to said outlet, Wherein said path has a ?rst portion and 
a second portion, said ?rst portion being upstream of 
said second portion, and Wherein the distance betWeen 
said ?rst portion and said second end is shorter than the 
distance betWeen said second portion and said second 
end. 

23. A drinking cup according to claim 22 Wherein said 
How restrictor is frictionally engaged With an inside surface 
of said drinking spout. 
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24. A drinking cup according to claim 23 Wherein said 
path of said How restrictor combines With said inside surface 
of said drinking spout to form a channel allowing said liquid 
to pass through. 

25. A drinking cup according to claim 22 Wherein said 
How restrictor includes an outer part over-rnolded onto a 
base part. 
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26. A drinking cup according to claim 25 Wherein said 
inside surface of said drinking spout is frictionally engaged 
With said outer part of said How restrictor. 

27. A drinking cup according to claim 26 Wherein said 
outer part of said How restrictor is made at least principally 
of a thermoplastic elastorner. 

* * * * * 


